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PART  II. 


General  and  Physical   Chemistry. 


Molecular  Refraction  and  Dispersion  of  Acetylenic  Com- 
pounds. Charles  Moubeu  (Compt.  rend.,  1905,  141,  892 — 895). — 
The  author  has  measured  the  molecular  refraction  and  dispersion 
of  30  acetylenic  compounds  (compare  Abstr.,  1902,  i,  253,  289  ;  1903, 
i,  312,  698  ;  1904,  i,  285,  286,  650,  811),  and  in  the  original  the  differ- 
ences between  the  observed  values  and  those  calculated  from  the  sum 
of  the  atomic  refractions  are  recorded.  If  M  repre.^ents  the  observed 
molecular  refraction  for  the  D  line  of  sodium  and  C  represents  the 
corresponding  calculated  value,  then  the  effect  of  the  acetylenic  link- 
ing, measured  by  M-C,  is  found  to  be  constant  for  members  of 
a  homologous  series,  but  to  vary  with  different  types  of  compounds, 
increasing  with  the  number  of  negative  groups  in  the  molecule  and 
their  proximity  to  the  acetylenic  linking  ;  thus,  for  heptinene, 

CH,-[CHj],-C:CH, 
and  octinene,  CH3*[CH5]5*C:CH,  M-C  has  the  minimum  values 
2*338  and  2'30l  respectively,  whilst  the  corresponding  value  for 
diphenyldiacetvlene,  CPh:C-C:CPh,  is  17494  (compare  Briihl,  Abstr., 
1894,  ii,  432;  Haller  and  Muller,  Abstr.,  1899,  i,  770 ;  ii,  622  ;  1904, 
ii,  221  ;  Muller,  Abstr.,  1902,  i,  354  ;  Muller  and  Bauer,  Abstr.,  1904, 
ii,  705).  M.  A.  W. 
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Luminescence  of  Radium  Bromide.  B.  Walter  and  R.  Pohl 
{An7i.  Fhysik,  1905,  [iv],  18,  406—409.  Compare  Sir  William  and 
Lady  Huggins,  Abstr.,  1904,  ii,  4). — The  air  in  the  neighbourhood  of 
radium  bromide  is  found  to  glow  even  at  a  distance  of  several  centi- 
metres from  the  salt.  J.  C.  P. 

The  Doughty  Springs  :  a  Group  of  Radium-bearing  Springs 
in  Colorado.  William  P.  Headden  {Proc.  Colorado  Sci.  Soc,  1905, 
8,  1 — 30  ;  six  plates). — At  the  base  of  a  cliff  of  sandstone  and  shale  on 
the  North  Fork  of  the  Gunnison  River,  in  Delta  Co.,  Colorado,  are  a 
number  of  small  springs  of  an  exceptional  type.  The  waters  smell  of 
hydrogen  sulphide,  and  carbon  dioxide  is  also  liberated.  Analyses  of 
the  waters  of  different  springs  show  considerable  variations  in  compo- 
sition :  sodium,  calcium,  barium,  strontium,  &c.,  chlorine,  sulphuric, 
dithionic  acids,  &c.,  are  present.  The  deposits  of  the  different  springs 
also  vary  widely  in  character.  Of  one,  it  consists  mainly  of  ferrous 
sulphide  with  some  manganous  sulphide  and  zinc  sulphide ;  that 
of  another  spring  is  almost  pure  sulphur.  On  the  cliffs  there  are 
efflorescences  of  gypsum,  alums,  alunogen,  and  mirabilite.  The  most 
abundant  deposit  is  an  extensive  bed  of  sinter  which,  near  the  springs, 
consists  of  almost  pure  barium  sulphate,  whilst  farther  away  it 
consists  mainly  of  calcium  carbonate  with  small  amounts  of  barium 
sulphate.  The  baritic  sinter  is  radioactive,  and  from  it  was  obtained 
a  barium  chloride  preparation  which  acts  strongly  on  a  photographic 
plate.  L.  J.  S. 

Chemical  Separation  of  Radioactive  Types  of  Matter  in 
Thorium  Compounds.  Herman  Schlundt  and  Richard  B. 
Moore  {J.  Physical  Chem.,  1905,  9,  682 — 706). — The  successive 
changes  in  thorium  compounds  may  be  classified  as  thorium  — ► 
thorium  X  — >  emanation  — ^  matters  causing  excited  activity  — *-  final 
product,  whilst  the  matters  causing  excited  activity  have  been  further 
divided  into  thorium  A  and  thorium  B,  of  which  the  latter  alone  emits 
rays  (Slater,  Abstr.,  1905,  ii,  368).  The  thorium  X  is  usually 
separated  from  thorium  by  precipitating  the  thorium  as  hydroxide  by 
means  of  ammonia.  The  author  shows  that  the  thorium  may  be  also 
precipitated  as  hydroxide  by  pyridine  or  as  fumarate  by  fumaric  acid. 
In  each  case  the  thorium  X  remains  in  the  filtrate.  The  activity  of 
the  residue  from  the  filtrate  is  greater  than  when  ammonia  is  used  for 
the  separation,  the  precipitate  being  in  a  corresi)onding  manner  less 
active,  and  it  is  shown  that  this  is  due  to  thorium  A,  which  remains  in 
solution  with  the  thorium  X,  but  which  is  precipitated  when  ammonia 
is  employed  (compare  Abstr.,  1905,  ii,  789).  L.  M.  J. 

Radiation  of  Quinine  Sulphate.  Alfred  Kalahne  {Ann. 
Fhysik,  1905,  [iv],  18,  450 — 472). — The  author  confirms  and  supple- 
ments the  results  obtained  by  Le  Bon  (Covipt.  rend.,  1900,  130,  891), 
who  showed  that  quinine  sulphate,  when  heated  suddenly  to  tempera- 
tures above  100%  exhibits  a  faint  luminescence  lasting  for  a  short 
time.  On  cooling,  the  substance  again  becomes  luminous  for  a  short 
time.     The   radiation   during   the   cooling   of   the   quinine    sulphate 
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imparts  conductivity  to  the  surrounding  air  and  has  the  power 
of  penetrating  thin  aluminium  foil  and  glass.  The  cause  of  the 
radiation  is  the  removal  of  water  on  heating  and  the  absorption 
of  water  on  cooling.  When  the  heated  and  dehydrated  sulphate 
is  allowed  to  cool,  water  vapour  being  rigidly  excluded,  neither 
luminescence  nor  ionisation  of  the  surrounding  air  is  observed. 

J.  C.  P. 

Accumiilators  of  Material  other  than  Lead.  Kakl  Elbs 
{Zeit  ElektrocJiem.,  1905,  11,  734 — 735). — In  the  Edison-Jungner 
accumulator,  iron  filings  previously  heated  to  redness,  reduced  by 
hydrogen,  and  then  cathodically  polarised,  are  used.  In  a  concen- 
trated solution  of  potassium  hydroxide,  such  iron  acts  as  a  moder- 
ately good  anodic  depolariser  ;  it  appears  to  be  oxidised  to  ferrous 
hydroxide,  but  the  oxidation  never  penetrates  much  below  the 
surface.  Hydrogen  is  evolved  even  at  the  beginning  of  the  charging 
period.  The  positive  plate  consists  of  a  mixture  of  nickel  hydroxide 
and  graphite  ;  the  substance  formed  in  charging  is  always  the  nickelic 
hydroxide,  Xi(0H)3,  which  is  reduced  to  nickelous  hydroxide,  Xi(OH)o, 
during  discharge.  The  action  of  the  accumulator  may  therefore  be 
represented  by  the  equation  Fe  +  2Ni(OH)3  ::^  Fe(0H)2  -H  2Ni(0H)._,. 
The  E.M.F.  of  the  cell  is  1-42 — 1*48  volts,  which  sinks  on  discharge  to 
1-35— 1-37  volts.  T.  E. 

Accumulators  of  Material  other  than  Lead.  Grafenberg 
{Zeit.  Elektrochem.,  1905,  11,  736—739). — Some  details  of  the  manu- 
facture of  the  Jungner  accumulator  are  given.  A  cell  weighing 
3  kilograms  gives  about  50  watt  hours  under  normal  conditions,  the 
volume  of  the  cell  is  1'45  litres.  In  charging,  the  E.M.F.  required 
rises  to  nearly  1"8  volts,  whilst  in  discharging  it  falls  to  1'23  volts.  A 
large  quantity  of  oxygen  and  hydrogen  is  evolved  during  the  charge. 
On  standing,  the  cells  lose  as  much  as  10  per  cent,  of  their  charge  in 
twenty-four  hours.  In  practice,  the  energy  eflBciency  is  scarcely  more 
than  40  per  cent.  T.  K. 

The  Specific  Inductive  Capacity  of  Water  and  Benzene. 
F.  Beall.\rd  {Compt.  rend.,  1905,  141,  656— 658).— The  author  dis- 
cusses the  theories  of  dielectrics  of  Poisson  and  Mossotti  and  of 
Faraday.  The  liquids  examined  were  enclosed  in  a  thin  glass 
ellipsoid  and  placed  in  a  Hertzian  field,  obtaining  for  benzene  (con- 
taining traces  of  thiophen)  a  mean  value  oi  K=  r657,  and  for  very 
pure  water  11  04,  a  number  much  less  than  that  generally  assumed. 
By  substituting  a  quartz  vessel  for  the  glass  ellipsoid,  it  may  be 
possible  to  avoid  the  effects  of  hysteresis.  V.  G.  C  S. 

Relation  between  Electrolytic  Conduction,  Sp)eciflo  In- 
ductive Capacity,  and  Chemical  Activity  of  Certain  Liquids 
(with  a  Bibliography  of  Dielectric  Constants).  Joseph  Howard 
31athews  (J.  I'/u/siad  Chem.,  1905,  9,  641—681). — Numerous  ex- 
ceptions to  the  Nemst-Thomson  rule  have  been  recorded  by  various 
observers  (bchlundt,  Abbtr.,  1901,  ii,  299;  Kahlenberg,  Abstr.,  1904, 
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ii,  225),  and  the  author  has  therefore  determined  the  conductivity  and 
dielectric  constant  of  a  very  large  number  of  solutions  in  various 
solvents,  and  made  many  redeterminations  of  the  values  obtained  by 
Eggers  (Abstr.,  1904,  ii,  224),  Walden  (Abstr.,  1903,  ii,  408),  and 
others.  A  large  number  of  solutions  in  allylthiocarbimide  and  other 
thiocarbimides  was  examined.  A  few  of  the  acids,  and  iodine,  form 
conducting  solutions  ;  otherwise  the  solutions  in  general  do  not  conduct. 
An  attempt  was  made  to  prepare  and  examine  thiocyanic  acid,  but, 
owing  to  its  extreme  instability  and  rapid  polymerisation,  even  at  low 
temperatures,  no  conductivity  experiments  could  be  made.  The  un- 
polymerised  acid,  however,  showed  complete  absorption,  and  the 
dielectric  constant  of  the  polymeride  was  4*9.  In  methyl  and  ethyl 
silicates,  the  solution  of  trichloroacetic  acid  does  not  conduct,  but  it  is 
readily  acted  on  by  metallic  magnesium.  A  number  of  similar  cases 
are  also  recorded.  Thus,  the  solution  of  trichloroacetic  acid  in  nitro- 
benzene (which  has  a  high  dielectric  constant,  34'0),  is  readily  acted 
on  by  zinc,  magnesium,  or  sodium,  and  similar  results  were  obtained 
with  other  acids.  The  idea  that  minute  traces  of  water  cause  many 
abnormal  results  in  conductivity  experiments  is  shown  to  be  erroneous, 
as  an  amount  greatly  in  excess  of  that  present  in  the  ordinary  dried 
sample  of  a  solvent  is  required  before  conductivity  is  given  to  a  non- 
conducting solution. 

A  very  complete  bibliography  of  work  relating  to  dielectric  constants 
is  added  to  the  paper.  L.  M.  J. 

Molecular  Conductivity  of  Phosphoric  Esters.  Paul  Carbe 
{Compt.  rend.,  1905,  141,  764 — 766). — The  molecular  conductivities  at 
25°  of  the  mo?io-phosphoric  esters  of  the  type  0R'P0{0H)2  (compare 
Abstr.,  1905,  i,  814)  have  been  determined  by  Kohlrausch's  method, 
and  the  results  are  given  in  the  following  table  : 

Molecular  conductivity  fi. 


Di-  Di-  Di-  Di-  Di-  Di-    Dilution, 

Phos-      hydrogen  hydrogen  hydrogen  hydrogen  hydrogen  hydrogen  Igram- 

phoric         ethyl  isobiityl  glycyl  glyceryl  erythran  nianuide    mol. 

acid,      phosphate,  phosphate,  phesphatc.  pliosphate.  phosphate,  phosphate,     in 

96            156  152  193  190  212  208            8  1. 

124             192  189  228  226  252  242           16 

156             241  237  265  263  283  274           32 

195             279  275  297  294  311  302           64 

240    ^        312  308  326  322  338  329         128 

279            341  337  342  339  356  347        256 

317            369  366  358  354  370  364        512 

from  which  it  will  be  seen  that  the  mono-esters  have  a  higher  molecular 
conductivity  than  the  free  acid,  the  value  depending  on  the  number  of 
carbon  atoms  in  Ii  and  on  its  nature ;  thus,  wlien  Ji  represents  homo- 
logous groups,  the  lower  member  of  the  series  has  the  higher  value. 

The  di-esters  of  phosphoric  acid,  0H'P0(()1\)2,  are  not  sufficiently 
stable  in  aqueous  solution  to  admit  of  conductivity  determinations, 
but  a  mixture  of  dihydrogen  erythranphosphate,  PO(OH)2"0'C4H.^0.2, 

with   37   per  cent,   of  the  di-ester,   OH'PO<Q^  T  ^v^^O,    gave 


GENERAL   AND   PHYSICAL  CHEMISTRY.  5 

/i  =  232  for  a  dilution  of  1  gram-mol.  in  8  litres,  the  corresponding 
value  for  the  mono-ester  being  212  ;  it  is  probable,  therefore,  that  the 
di-esters  of  phosphoric  acid  have  a  higher  molecular  conductivity  than 
the  mono-esters.  M.  A.  W. 

Numerical  Values  of  Electrode  Potentials.  Robert  Luther 
(Zeit.  Elektrochem.,  1905,  11,  777 — 780). — If  the  potentials  of  two 
electrodes,  B.h  and  C.c,  have  been  measured  against  the  same  electrode, 
Am  (the  capital  letters  refer  to  the  electrodes,  the  small  letters  to  the 
electrolytes),  it  is  possible  to  calculate  the  E.M.F.  of  the  cell  B.h.a.c.C 
exactly,  and  that  of  the  cell  B.h.c.C  approximately,  by  neglecting  the 
small  potential  difference  between  the  electrolytes  b  and  c.  On  the 
whole,  the  calomel  electrode  is  preferable  to  the  hydrogen  electrode  as 
the  standard  of  comparison,  because  with  potassium  chloride  the  dif- 
fusion E.M.F.  between  the  electrolytes  can  be  calculated  with  less 
inaccuracy  than  in  any  other  case  ;  it  is  also  more  exactly  repro- 
ducible than  the  hydrogen  electrode.  The  numerical  value  of  an 
electrode  potential  depends  on  the  value  used  for  the  standard 
electrode ;  this  value  is  purely  a  matter  of  convenience ;  the  three 
values  in  use  for  the  calomel  electrode  (0'560  volt,  0"283  volt,  and 
zero)  are  all  based  on  more  or  less  hypothetical  grounds. 

The  author  also  proposes  to  use  the  positive  sign  for  all  electrodes 
which  are  positive  to  the  standard  electrode  adopted.  T,  E. 

Numerical  Values  of  Electrode  Potentials.  Friederich 
Krijger  (.^ei7.  Elektrochem.,  1905,  11,  780—784). — The  importance  of 
the  potential  differences  between  electrolytes  is  insisted  on ;  they 
may  exceed  0"1  volt  in  extreme  cases.  It  is  better  to  make  them 
small  by  using  the  calomel  electrode  for  neutral  solutions  and  the 
hydrogen  electrode  for  acid  solutions.  The  two  electrodes  are  equally 
accurate,  although  the  calomel  electrode  has  the  advantage  of  being 
independent  of  the  atmospheric  pressure. 

The  great  convenience  of  using  the  potential  of  the  normal  hydrogen 
electrode  as  the  zero  point  of  the  scale  of  potentials  is  that  the  metals 
are  thus  divided  into  two  groups,  the  potentials  of  those  which  are 
precipitated  by  hydrogen  of  atmospheric  pressure  lying  on  one  side 
of  zero  and  the  potentials  of  those  which  set  hydrogen  at  liberty  from 
a  normal  solution  of  hydrogen  ions  on  the  other.  T.  E. 

Electrolysis  with  Alternating  Current.  Max  Lb  Blano 
{Zeit  Elektrochem.,  1905,  11,  705 — 708). — The  experiments  previously 
described  (Abstr.,  1904,  ii,  229)  have  been  extended.  Supposing  that 
an  alternating  current  has  no  specific  action  different  from  that  of  a 
direct  current,  an  unaymmetrical  alternating  current  in  which  one 
impulse  lasts  three  times  as  long  as  the  succeeding  one  in  the  opposite 
direction  should  produce  the  same  result  as  a  direct  current  of  half  the 
strength.  This  was  shown  to  be  the  case  with  copper  electrodes  in  a 
2^  solution  of  copper  sulphate  with  a  current  density  of  0*046  ampere 
per  sq.  cm.  Copper  electrodes  which  have  been  heated  in  the  flame  of 
a  blowpipe  untU  fusion  begins,  and  then  quenched  in  alcohol,  show  a 
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smooth,  even  surface.  When  such  electrodes  are  used  under  the  con- 
ditions mentioned  above,  the  one  which  is  the  cathode  during  the  long 
current  impulse  gains  more  than  the  anode  loses.  The  copper  behaves 
as  if  its  valency  was  less  than  two.  This  "  noble  "  copper  (in  a  normal 
solution  of  copper  sulphate)  gives  a  difference  of  potential  of  13  milli- 
volts against  ordinary  copper. 

As  a  rule,  the  quantity  of  a  metal  which  is  dissolved  by  an  alter- 
nating current  diminishes  regularly  as  the  number  of  alternations  per 
minute  increases.  Brochet  and  Petit  have  noticed,  however,  that  in 
some  cases  the  curve  passes  through  a  maximum.  Nickel  in  4iV 
potassium  cyanide  solution  gives  such  a  maximum  with  a  current 
density  of  02  ampere  per  sq.  cm.,  whilst  with  0*07  ampere  per  sq.  cm. 
it  does  not.  With  direct  current  of  the  higher  density,  nickel  is 
passive,  whilst  with  the  lower  value  it  dissolves  quantitatively.  The 
author  therefore  ascribes  the  increase  of  dissolution  with  increase  of 
frequency  of  the  current  to  a  diminution  of  the  passivity ;  the 
subsequent  diminution  of  the  quantity  of  dissolved  metal  with  still 
higher  frequencies  is  explained  as  before  (Abstr.,  1904,  ii,  229). 

T.  E. 

Oxidation  of  Nitrogen  in  the  High  Tension  Flame. 
Johannes  Brode  {Zeit.  Mektrochem.,  1905,  11,  752 — 754). — In  the 
flame  produced  by  a  high  tension  electric  discharge  in  air,  three  zones 
can  be  distinguished.  The  introduction  of  a  non-conductor  into  the 
two  upper  zones  does  not  affect  the  current  flowing;  this  is  not  so  for 
the  lowest  zone  which,  therefore,  is  the  path  of  the  discharge  and  the 
hottest  part  of  the  flame.  The  temperature  cannot  be  measured 
directly,  but  it  is  possible  to  get  from  the  flame  gases  containing 
8  per  cent,  of  nitric  oxide,  which,  according  to  Nernst's  measurements, 
would  indicate  a  temperature  of  at  least  3700°.  Gas  drawn  off  through 
a  cold  platinum  capillary  tube  from  the  uppermost  zone  of  the  flame 
contains  more  nitric  oxide  than  gas  taken  from  the  space  surrounding 
the  flame,  from  which  it  appears  that  the  decomposition  of  nitric  oxide  is 
the  reaction  occurring  in  the  upper  zone.  The  middle  zone  cannot  be 
examined  directly,  since  a  cold  object  deflects  it.  The  discharge  in 
nitrogen  or  hydrogen,  however,  corresponds  entirely  with  the  lowest 
zone  of  the  air  flame.  In  oxygen,  the  two  lower  zones  are  present ;  it 
is  probable,  thus,  that  the  middle  zone  of  the  air  flame  is  due  to  the 
decomposition  of  ozone.  The  formation  of  ozone  in  the  flame  discharge 
in  oxygen  was  shown  by  producing  the  discharge  in  a  water-cooled 
quartz  tube  through  which  a  current  of  pure  oxygen  passed.  Oxygen 
flowing  through  a  parallel  quartz  tube  contained  no  ozone,  showing 
that,  in  this  case,  ultra-violet  light  was  not  the  cause  of  the  formation 
of  ozone.  T.  E. 

Glow  Discharge  in  the  Halogens,  Chlorine,  Bromine,  and 
Iodine.  W.  Mattiiies  (Ann.  Fhysik,  1905,  [iv],  18,  473—494. 
Compare  Abstr.,  1905,  ii,  793). — The  normal  potential  fall  at  a 
platinum  cathode  increases  with  the  molecular  weight  of  the  halogen  ; 
the  mean  values  are  :  in  chlorine  295  volts,  in  bromine  335  volts,  in 
iodine  377  volts.     The  differences  between  the  potential  falls  in  the 
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halogens  and  in  the  corresponding  mercury  haloids  are  nearly  equal  for 
the  three  cases.  J.  C.  P. 

The  Specific  Heat  of  Copper  Sulphate  Solutions.  P.  "Vaillant 
{Compt.  rend.,  1905,  141,  658 — 660). — Joule's  method  was  employed, 
using  a  Berthelot  calorimeter,  the  spiral  being  replaced  by  an 
incandescent  electric  lamp.  The  method  consists  in  finding  the 
number  of  joules  required  to  raise  the  liquid  through  a  definite 
interval.  This  method  gives  negative  values  for  the  specific  heat  of 
the  molecule  CuSO^  (as  obtained  by  Thomsen  and  Marignac),  but  for 
the  molecule  CuS04,5H20  the  specific  heat  at  first  increases  rapidly 
with  the  concentration' and  then  passes  through  a  maximum. 

This  is  explained  by  the  increase  of  the  molecular  volume  of  the 
substance  with  its  dilution  and  by  electrol)i;ic  dissociation  which  sets 
free  the  water  of  hydration,  and  by  the  formation  of  a  hydrate  with 
less  than  5H.^0  in  very  concentrated  solutions. 

The  calculated  specific  heat  of  CuSO^,5H.20  is  0-2832.     F.  G.  C.  S. 

Kinetics  of  Extreme  States  of  Aggregation.  Emil  Bose 
{Zeit.  Mektrochem.,  1905,11,  742 — 744). — The  passage  of  heat  between 
two  plates  separated  by  a  very  dilute  gas  is  considered  for  the  case 
that  the  distance  between  the  plates  is  small  compared  with  the  mean 
free  path  of  the  gas  molecules.  An  expression  is  also  given  for  the 
friction  between  the  gas  and  a  solid. 

Assuming  that  in  dilute  gases  the  gas  molecules  strike  the  vibrating 
molecules  of  the  solid  wall  so  that  their  average  velocity  is  unchanged, 
the  mean  velocity  of  the  molecules  of  the  solid  may  be  calculated. 
The  period  of  vibration  calculated  from  the  index  of  refraction  makes 
it  possible  then  to  calculate  the  amplitude  of  the  solid  molecules. 
The  numerical  results  obtained  show  that  the  amplitude  is  always 
considerably  less  than  the  mean  distance  between  the  molecules,  and 
that  for  different  substances  the  amplitudes  change  in  the  same  way 
as  the  coefiicients  of  expansion.  T.  E. 

Determination  of  the  Critical  Point  of  Hydrogen.  Kabl 
Olszewski  (Btdl.  Acad.  Sci.  Cracow,  1905,  399 — 406.  Compare 
Abstr.,  1896,  ii,  9  ;  1902,  ii,  444).— An  historical  account  of  the 
determination  of  the  critical  point  of  hydrogen,  and  a  claim  for  priority 
as  against  Wroblewski.  G.  Y. 

Expansion  of  Hydrogen.  August  W.  Witkowski  (Bull.  Acad. 
Sci.  Cracow,  1905,  305—338.  Compare  Wroblewski,  Abstr.,  1887, 
563). — If  the  temperature  of  a  gas  is  altered  from  0°  to  6P,  the 
pressure  remaining  constant,  the  change  in  volume  is  expressed  by  the 
equation  v  =  7)^(1 +apgd){pQvJp),  in  which  ijq  is  a  function  of  the 
pressure  and  ape  of  the  pressure  and  the  temperature  6.  The  author 
has  determined  the  coefficient  of  expansion  a  for  hydrogen,  for  tem- 
peratures between  100°  and  -  212°,  and  for  pressures  not  exceeding 
60  atmospheres.  Two  glass  vessels  of  volumes  Sq  and  a  are  filled  with 
hydrogen  under  the  pressure  p ;  the  temperature  of  the  one  is  main- 
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tained  at  0°,  whilst  the  other  is  heated  or  cooled  to  GP.  Thus,  there 
are  obtained  the  expressions  J[/()=;?So/7;()  and  M=ps/r)0[l  ■\-ap0d),  from 
which  follow  a.ps  =  M^sfMsffi  -  1/6  and  r]e  =  r)Q{l  +aps9).  The  tempera- 
tures were  determined  by  means  of  a  hydrogen  thermometer.  As  the 
compressibility  of  hydrogen  does  not  follow  Boyle's  law  exactly,  the 
pressure,  instead  oi  p'  =  MJsq,  is  p  =  -^oVoho  —  VoP'  '^^h  p=p'  +  ^. 
The  value  of  A  at  0^  varies  from  O'OOl  for  a  pressure  of  2  atmos- 
pheres to  2 'SSI  for  60  atmospheres,  whilst  that  of  rj^  varies  from 
I '0000  at  1  atmosphere  to  1"0373  at  60  atmospheres  pressure. 

The  results  of  the  determinations  of  the  coefficient  of  expansion  a 
are  plotted  as  isobars  with  the  values  of  a  as  ordinates  and  the  tem- 
peratures as  abscissae,  and  as  isothermal  lines  with  the  pressures  as 
abscissae.  For  a  pressure  of  60  atmospheres  at  —212°,  a  =  0*003 8 4, 
diminishing  to  0-00368  at  -150°  and  0-003557  at  100°;  as  the 
pressure  diminishes,  the  isobars  are  flattened,  that  for  10  atmospheres 
approaching  a  straitiht  line,  with  a  =  0-00371  at  -212°,  0-003668  at 
-  150°,  and  0-003645  at  100°. 

The  isothermals  radiate  in  straight  lines  from  a  point  at  about 
a  =  0-00367  under  1  atmosphere  pressure  to  a  =  0-003841  for  -212°, 
and  0-003558  for  100°  under  60  atmospheres  pressure. 

The  value  of  7]e  in  the  equation  rje  =  77q(  1  -f-  aped)  is  calculated  from 
the  coefficient  of  expansion,  and  found  to  rise  with  the  temperature 
and,  above  -  183°,  with  the  pressure,  the  maximum  value  being  14064 
at  100°  under  60  atmospheres  pressure.  The  compressibility  curves 
drawn  from  the  values  of  rj  at  -183°,  -190°,  -  205°,  and  -212°, 
have  the  minima  0-3270  under  32  atmospheres,  0-2970  under  43-5 
atmospheres,  02273  under  55  atmospheres,  and  0*1926  under  54*8 
atmospheres  pressure  respectively  (compare  Wroblewski,  loc.  cit). 

Tables  are  given  of  the  pressure  of  hydrogen  at  densities  5 — 60 
and  of  the  value  of  A  =jOo[l -!- (0-0036612 -f-O-000000984/i;)^] -jd  at 
temperatures  100°  to  -212°. 

The  author's  results  are  expressed  finally  in  the  characteristic 
equation  for  hydrogen,  pv  =  (0-999384  +  00006154/t>  +  0-000000706/t;2) 
[1  +  (0-036612  +  0-000000984/v)^]  - 1(0)  -  m{e)/v.  G.  Y. 

Determination  of  Meltihg  Points  in  Capillary  Tubes.  Rudolf 
Wegscheider  {Chem.  Zeit.,  1905,  29,  1224— 1225).— It  is  pointed  out 
that  the  determination  of  melting  points  in  capillary  tubes  hardly 
ever  gives  a  sharp  melting  point,  but  rather  a  temperature  interval 
within  which  the  substance  melts,  inasmuch  as  the  thermometer 
nearly  always  records  a  higher  temperature  at  the  moment  that  the 
substance  has  completely  fused  than  it  did  when  the  substance  began 
to  melt ;  this  is  probably  due  to  the  fact  that  the  substance  at  the 
centre  of  the  tube  is  at  a  lower  temperature  than  the  surrounding 
portions  ;  a  second  reason  is  probably  to  be  found  in  the  fact  of 
the  substance  not  being  absolutely  pure.  In  the  case  of  substances 
which  decompose  at  or  below  their  melting  points,  it  is  desirable  to 
raise  the  temperature  as  rapidly  as  possible  or  to  introduce  the 
substance  into  a  melting-point  bath  heated  previously,  otherwi.se  the 
melting  point  observed  is,  in  reality,  that  of  a  mixture  of  the  substance 
with  its  decomposition  products.     In  all  such  cases  it  is  desirable  to 
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record  the  exact  conditions  under  which  the  melting  point  was  deter- 
mined. P.  H. 

Boiling  Points  of  Aqueous  Solutions.  S.  M.  Johnston  {Proc. 
Roy.  Soc.  Edin.,  1905,  25,  952— 966).— The  author  has  observed  that 
in  boiling  point  determinations,  the  boiling  point  of  the  solvent  can  be 
raised  or  lowered  within  the  range  of  some  hundredths  of  a  degree  by 
increasing  or  decreasing  the  strength  of  the  source  of  heat,  but  that 
a  solution  in  the  same  circumstances  takes  up  a  definite  unvary- 
ing temperature.  It  is  hence  seen  that  determinations  of  molecular 
weight  are  obtained  with  greater  accuracy  by  finding  the  boiling-point 
elevation  by  adding  salt  to  a  solution  and  not  to  the  solvent.  The 
experimental  results  show  a  far  greater  constancy  for  the  elevation 
constant  when  this  is  done.  L.  M.  J. 

Vapour  Pressure  of  some  Solids.  Eilhard  Wiedemann,  K. 
Stelzner,  and  G.  Niederschulte  {Ver/utndl.  Deut.  Phys.  Ges.,  1905, 
7,  159 — 162). — The  vapour  pressure  was  determined  over  a  wide 
range  of  temperature  for  mercuric  chloride,  bromide,  and  iodide, 
mercurous  chloride  and  iodine.  The  values  at  low  temperatures  were 
determined  by  the  loss  of  weight  in  an  air  current ;  at  high 
temperatures,  pressure  and  temperature  were  read  during  sublimation 
of  the  solid.  Tables  of  the  results  are  given  ;  the  author  states  that  the 
values  by  the  two  methods  agreed  well,  but  does  not  indicate  in  the 
tables  what  values  were  obtained  by  both  methods.  It  is  seen  that 
the  vapour  pressure  of  the  mercury  haloids  decreases  with  increasing 
molecular  weight,  although  the  values  for  mercuric  chloride  and 
bromide  are  almost  identical  up  to  about  230°.  L.  M.  J. 

Vapour  Pressure  of  Mercury  and  Sodium.  A.  Gebhardt 
(Verhandl.  Deut.  Phys.  Ges.,  1905,  8,  184—188). — The  values  obtained 
for  the  vapour  pressure  by  the  dynamical  method  are  in  close  agree- 
ment with  those   obtained    by   Ramsay  and  Young  and  by   Hertz. 

The  method  was  also  used  for  sodium,  a  boiling  vessel  of  porcelain 
being  employed  and  temperatures  being  read  by  a  platinum — 
platinum-rhodium  thermoelement.     The  values  obtained  are  : 

380°  1-2  mm.  500°  8-6  mm. 

410°  1-7    „  530°  150    „ 

440°  2-9    „  550°  23  0    „ 

470°  5-1    „  570°  80-0    „ 

These  values  are  very  different  from  those  obtained  by  Jewett 
(Abstr.,  1903,  ii,  Gl),  who  found  the  pressure  at  420°  to  be  14"4  mm., 
and  this  the  author  ascribes  to  the  use  by  Jewett  of  a  glass  vessel. 

L.  M.  J. 

Method  of  Determining  the  Osmotic  Pressure  of  very  Small 
Quantities  of  Liquid.  Hartoo  J.  Hamburger  {Proc.  K.  Akad. 
WeteriHcti.  Aimterdavi,  1905.  8,  394— 397).— When  only  0-25- 0-5  c.c. 
of  a  solution  is  available,  the  osmotic  pressure  may  be  determined  by 


10  ABSTRACTS   OF   CHEMICAL   PAPERS. 

a  method  based  on  the  principle  already  known,  that  the  volume  of 
blood  corpuscles  is  dependent  on  the  osmotic  pressure  of  the  solution 
containing  them.  The  solution  to  be  examined  is  put  in  a  small 
funnel-shaped  glass  tube,  the  cylindrical  neck  of  which  is  formed  by  a 
calibrated  capillary,  closed  below.  Other  similar  tubes  contain  sodium 
chloride  solutions  of  gradually  increasing  concentration.  To  each 
tube,  0*02  c.c.  of  blood  is  added.  At  intervals,  the  tubes  are  centri- 
f  ugalised  until  the  volume  of  the  sediment  in  each  case  no  longer  alters. 
The  osmotic  pressure  of  the  solution  under  examination  is  the  same  as 
that  of  the  sodium  chloride  solution,  in  which  the  sediment  of  blood 
corpuscles  occupies  the  same  volume. 

By  this  method,  the  author  found  that  the  osmotic  pressure  of  the 
lachrymal  fluid  is  the  same  as  that  of  a  1'4  per  cent,  sodium  chloride 
solution.  The  method  can  be  successfully  applied  also  with  blood 
serum,  lymph,  cerebrospinal  fluid,  and  saliva.  J.  C.  P. 


Employment  of  Thermal  Analysis.  III.  Gustav  Tammann 
{Zdt.  anorg.  Chem.,  1905,  47,  289—313.  Compare  Abstr.,  1904,  ii, 
113  ;  1905,  ii,  444). — A  theoretical  paper.  In  two  former  papers,  it 
was  shown  how  the  author's  method  of  thermal  analysis  can  be 
employed  for  determining  the  composition  of  chemical  compounds 
occurring  in  alloys.  In  the  present  paper,  further  applications  of  the 
method  are  described,  more  particularly  with  regard  to  the  composition 
of  mixed  crystals.  G.  S. 


Applicability  of  van  der  Waals'  Equation  to  the  Solid  State. 
Carl  Benedicks  {Zeit.  anorg.  Chem.,  1905,  47,  455 — 463.  Compare 
Traube,  Abstr.,  1903,  ii,  355). — A  criticism  of  the  proofs  advanced  by 
Traube  {loc.  cit.)  to  show  that  van  der  Waals'  equation  is  applicable  to 
the  solid  state. 

Putting  V  as  the  atomic  volume,  v  —  ba,s  the  co- volume,  and  yS  as  the 
expansion  coefficient  of  a  solid  substance,  Traube  has  found  that  the 
expression  v.3ft/v  —  b,  which  may  be  regarded  as  the  expansion  coefficient 
of  the  co-volume,  has  the  value  1/273,  and  is  therefore  the  same  as  for 
gases.  The  author  shows  that  this  is  a  direct  mathematical  con- 
sequence of  employing  van  der  Waals'  equation,  and  does  not  prove 
that  the  relation  in  question  actually  holds.  The  same  criticism 
applies  to  Traube's  observation  that  the  internal  pressures  calculated 
by  him  from  the  expression  ajv-  are  proportional  to  those  calculated 
by  Richards  (compare  Abstr.,  1902,  ii,  304)  on  quite  different 
assumptions ;  it  happens  that  van  der  Waals'  equation  approximately 
fulfils  a  condition  of  Richards'  theory,  but  it  is  by  no  means  the  only 
equation  which  does  so. 

On  the  other  hand,  Traube's  observation  that  the  expression  a/v^ 
the  "internal  pressure,"  is  proportional  to  hardness  in  the  case  of 
solid  elements  is  confirmed  and  illustrated  graphically. 

The  author  does  not  deny  that  van  der  Waals'  equation  may  hold 
for  solids,  but  for  the  reasons  given  considers  that  strict  proof  of  its 
applicability  is  still  wanting.  G.  S. 
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Deduction  of  Several  Common  Formulae  from  a  General 
Equation  of  State.  G.  van  Itersox,  jun.  {Zeit.  jihysikal.  Chem.,  1905, 
53,  633 — 640).— Starting  only  with  the  general  equation  F{p,v,  T,  a, 
b,  c)  =  0,  in  which  F  is  a  function  independent  of  the  nature  of  the 
substance,  and  a,  b,  and  c  .are  mutually  independent  constants  for  a 
given  substance,  and  postulating  that  this  general  equation  must  for 
high  values  of  v  and  T  and  low  values  of  p  assume  the  form  pv  = 
BTJm,  where  m  is  molecular  weight  and  7?  is  the  absolute  gas  constant, 
the  author  deduces  a  number  of  well-known  formulse.  Among  these 
are  Elm.6(,/ir^cly^^  =  C ;  '!rir=f^{6),  <f>i=fJ<,6),  and  <^^=f^{6);  in  these 
equations,  ttu  is  the  reduced  pressure  of  saturated  vapour,  <^i  is  the 
reduced  volume  of  the  liquid,  <^p  is  the  reduced  volume  of  the  vapour, 
6  is  reduced  temperature,  axi^f^,/^,  f^  are  functions  independent  of 
the  nature  of  the  substance.  Combination  with  the  Clausius-Clapeyron 
formula  leads  to  Guldberg's  rule,  according  to  which  the  boiling  points 
of  different  substances  under  atmospheric  pressure  are  approximately 
corresponding  temperatures,  and  also  to  Trouton's  rule.  Combination 
with  Mathias  and  Cailletet's  law  of  the  rectilinear  diameter  leads  to 
another  empirical  rule  given  by  Guldberg,  uamely,  VQ  =  r.<^^^,  where  v^, 
is  the  volume  at  the  absolute  zero  and  r  is  an  absolute  constant  (see 
Abstr.,  1900,  ii,  264).  J.  C.  P. 


Equilibrium  in  the  System  :  Bismuth  and  Sulphur.  A.  H.  W. 
Aten  [Zeit.  anorg.  Chem.,  1905,  47,  386 — 398). — Largely  theoretical. 
The  conclusions  drawn  by  Pelabon  (compare  Abstr.,  1904,  ii,  42) 
from  his  experimental  investigation  of  this  system  are  criticised. 

The  freezing  point  curve  of  mixtures  of  bismuth  and  sulphur  up  to  52 
atom,  per  cent,  of  the  latter  has  been  investigated  and  represented  in  the 
usual  way  by  plotting  solidification  temperatures  as  ordinates  against 
the  atom,  percentage  composition  in  sulphur  as  abscissae.  The  curve 
rises  rapidly  from  the  bismuth  axis  until  the  mixture  contains  about 
10  atom,  per  cent,  of  sulphur ;  between  10  and  45  per  cent,  it  is  flatter, 
and  from  the  latter  point  rises  steeply  as  far  as  it  can  be  followed.  This 
agrees  in  the  main  with  Pelabon's  results,  except  that  the  latter  found 
the  curve  flatter  when  equivalent  proportions  of  the  elements  were 
present,  from  which  he  deduced  the  existence  of  a  compound  BiS.  The 
author  shows  that  even  if  Pelabon's  observation  is  correct,  it  does  not 
prove  the  existence  of  a  compound  of  the  above  composition,  since 
there  is  no  maximum  or  transition  point,  and  this  conclusion  is  con- 
finned  by  determination  of  the  cooling  curve  and  by  microscopic 
examination  of  mixtures  containing  the  elements  in  varying  pro- 
portions. 

Pelabon  regarded  former  results  (Abstr.,  1901,  ii,  166)  obtained  in 
studying  the  action  of  hydrogen  on  bismuth  sulphide  as  confirming  the 
existence  of  the  compound  BiS,  because  the  composition  of  the  gas 
phase  at  440°  up  to  50  atom,  per  cent,  of  sulphur  is  independent  of  the 
proportion  of  the  latter  element  present,  but  it  is  shown  that  this  is 
in  accordance  with  the  phase  rule,  and  it  has  not  been  proved  that  the 
composition  of  the  gas  does  not  remain  constant  with  higher  pro- 
portions of  sulphur. 
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It  is  probable  that  up  to  52  atom,  per  cent,  of  sulphur,  mixtures  of 
BigSg  and  bismuth  separate  out. 

The  freezing-point  curve  of  mixtures  containing  more  than  52  atom, 
per  cent,  of  sulphur  cannot  be  determined,  because  the  temperatures 
lie  above  the  boiling  point  of  this  element.  A  theoretical  discussion 
of  such  systems,  in  which  the  boiling-point  curve  of  one  of  the 
constituents  intersects  the  freezing-point  curve,  is  given,  and  the 
results  are  represented  graphically.  G.  S. 

Reciprocal  Salt  Pairs.  IV.  A  Problem  of  Affinity.  Wil- 
HELM  Meyerhoffer  [Zeit.  physikal.  Chem.,  1906,  53,  513 — 603. 
Compare  Abstr.,  1896,  ii,  414  ;  1899,  ii,  410  ;  1900,  ii,  198  ;  1901,  ii, 
639). — A  detailed  account  of  experiments  made  on  the  solubility  and 
relative  stability  of  the  salt  pairs  BaCOg  +  KgSO^  and  BaSO^  +  K^COg. 
The  results  are  discussed  with  the  aid  of  the  usual  graphical  repre- 
sentations, and  do  not  lend  themselves  readily  to  abstraction.  The 
knowledge  gained  by  the  use  of  the  phase  rule  is  supplemented  by  the 
application  of  the  mass  action  law  and  the  dissociation  theory.  Light 
is  thus  thrown  on  the  process  of  fractional  precipitation. 

One  or  two  points  may  be  specially  mentioned.  It  is  shown  that  at 
the  ordinary  temperature  BaCOg  +  KgSO^  is  the  stable  system.  The 
ratio  K.^COgrKgSO^,  which  has  hitherto  been  regarded  as  constant,  is 
found  to  vary  markedly  with  the  potassium  concentration  and  with 
the  temperature.  The  system  BaCOg  -I-  KgSO^  furnishes  a  case  of 
incongruent  melting,  and  barium  sulphate  separates  when  fusion  takes 
place. 

A  method  is  described  for  the  quantitative  analysis  of  a  mixture  of 
the  four  solid  salts.  J.  C.  P. 

Reaction  Velocities  at  Low  Temperatures.  Joh.  Plotnikopp 
{Zeit.  physikal.  Chem.,  1905,  53,  605 — 632). — Ethylene  and  bromine, 
when  dissolved  in  light  petroleum,  combine  with  measurable  rapidity 
at  -  78°.  Ethylene  bromide  separates  out,  and  the  combination  is 
accompanied  by  a  contraction.  If  the  reaction  takes  place  in  a  vessel 
of  the  form  of  a  dilatomet'er,  the  gradual  contraction  can  be  observed 
in  the  capillary  tube,  and  the  velocity  of  the  reaction  determined 
accordingly.  The  reaction  between  ethylene  and  bromine  is  in  this 
way  shown  to  be  of  the  second  order,  and  experiments  made  at  various 
temperatures  between  -  80°  and  -  100°  indicate  that  the  temperature- 
coefficient  for  an  interval  of  10°  has  the  very  high  value  6 '2. 

A  large  Dewar  vacuum  vessel  was  used  as  the  thermostat  in  these 
experiments,  and  the  temperature  of  -  78°  was  obtained  by  using  a 
mixture  of  alcohol  and  solid  carbon  dioxide.  The  lower  temperatures 
were  reached  by  the  regulated  addition  of  liquid  air  to  the  contents  of 
the  thermostat.  The  accurate  determination  of  the  reaction  velocity 
from  the  change  in  volume  of  the  reaction  mixture  was  possible  only 
after  elimination  of  the  volume  changes  due  to  slight  temperature 
variations ;  this  was  effected  by  observing  the  fluctuations  in  volume 
of  a  liquid  contained  in  a  similar  vessel  and  subject  to  the  same 
external  conditions.  J.  C.  P. 
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Laws  of  the  Action  of  Enzymes  and  Heterogeneous 
Catalysis.  Victor  Henri  {Zeit.  EleUrochem.,  1905,  11,  790—793). 
— The  velocity  with  which  a  substance  is  changed  by  an  enzyme  is 
sometimes  proportional  to  the  concentration  of  the  unchanged 
substance  in  the  solution,  in  other  cases  this  is  not  true.  The  initial 
velocity  may  always  be  expressed  by  the  formula  v  =  K.a/l  +ma,  in 
which  K  and  m  are  constants  and  a  is  the  initial  concentration  of  the 
substance  undergoing  change.  In  general,  the  rate  of  change  increases 
quickly  with  the  concentration  up  to  about  O'liV  and  very  slowly 
afterwards.  Assuming  that  the  enzymes  combine  with  the  reacting 
substances,  expressions  may  be  obtained  which  represent  the  velocity 
very  well,  but  this  theory  leaves  out  of  account  the  colloidal  nature  of 
the  enzymes.  The  application  of  Nernst's  theory  of  reaction  velocity 
in  heterogeneous  systems  leads  to  absurdly  large  values  for  the 
thickness  of  the  film  surrounding  the  colloidal  particles.  The 
empirical  formula  for  the  initial  velocities  above  mentioned  is  similar 
to  that  which  represents  the  absorption  of  dissolved  substances  by 
colloids.  This  suggests  that  the  substance  is  first  absorbed  by  the 
colloid  with  a  certain  velocity,  and  that  the  change  takes  place  within 
the  colloid  or  at  its  surface.  The  velocity  of  change  would  then 
depend  on  the  concentration  within  the  colloid  phase  and  on  the  rate 
of  absorption.  Experimental  results  on  the  haemolysis  of  blood 
corpuscles  by  hsemolysins  appear  to  support  the  last  view.  T.  E. 

The  Solution  State.  W.  Porter  Dreaper  {Chem.  News,  1905, 
92,  229 — 232). — Regarding  molecular  and  atomic  forces  as  the  same 
force  differing  in  degree,  it  is  suggested  that  the  phenomena  met 
with  in  solutions  of  crystalloids  in  colloids  can  be  better  explained  on 
the  balance  between  these  two  forces  than  by  the  assumption  either 
of  "  hydrated  "  ions  or  of  the  isolation  of  ions  in  a  negative  medium. 
Conductivity  is  regarded  as  the  result  of  "  linking  up  "  of  solution  and 
solute  molecules;  non-conductivity  as  a  result  of  "grouping,"  as 
seen  in  pseudo-solutions.  D.  A.  L. 

Adsorption  of  Water  Vapour  and  of  Certain  Salts  in 
Aqueous  Solution  by  Quartz.  Lyman  J.  Bkig(;s  {J.  Fhysical 
Chem.,  1905,  9,  617 — 640). — The  experiments  were  performed  mainly 
with  a  view  to  investigating  the  causes  of  the  retention  of  soluble 
substances  by  soils,  and  indicate  that  so  far  as  quartz  is  concerned 
adsorption  is  of  very  minor  importance  in  this  respect.  The  surface 
of  the  quartz  was  estimated  from  the  sizes  of  the  particles,  so  that  the 
results  could  be  expressed  in  comparable  units.  With  normal  salts, 
no  appreciable  adsorption  was  found ;  the  adsorption  of  the  hydroxides 
is  greater  than  that  of  the  carbonates  and  is  almost  independent  of 
the  contained  metal.  In  an  iV/10  solution  of  potassium  hydroxide,  the 
adsorption  was  about  0"6  mg.  per  square  metre.  It  was  found  that 
quartz  has  the  power  of  condensing  a  water  film  upon  its  surface,  a 
portion  of  which  only  is  removed  by  exposure  to  phosphoric  oxide  at 
the  ordinary  temperature.  The  remainder  is  only  got  rid  of  by  heating 
to  about  110'^.  In  this  case,  the  condensation  cannot  be  ascribed  to 
the  pretieucti  of  soluble  bubstauce  on  the  surface  of  the  solid,  but  is,  in 
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the  author's  opinion,  due  to  the  atti-action  of  the  solid  for  the  molecules 
of  the  vapour.  The  thickness  of  the  temporary  film  is  calculated  as 
4-5  X  10=7  cm.  L.  M.  J. 

The  Constitution  of  Crystalline  Substances.  Frederic 
Wallerant  {Compt.  rend.,  1905,  141,  768 — 770). — In  order  to  include 
soft  or  flexible  crystals  such  as  those  of  ammonium  nitrate,  and  liquid 
crystals  such  as  those  of  p-azoxyanisole  (compare  Schenck  and  Eichwald, 
Abstr.,  1904,  i,  118),  the  phenomenon  of  crystallisation  is  explained  as 
follows ;  the  constituent  particles  of  the  substance  exercise  on  one 
another  two  kinds  of  action,  one  of  orientation  and  one  of  attraction ; 
when  the  latter  is  strong,  the  particles  assume  fixed  positions,  ar- 
ranging themselves  in  a  network,  and  the  crystalline  substance  is 
solid  ;  when  the  power  of  attraction  is  weak,  the  particles  have  no 
fixed  position,  they  are  orientated  in  parallel  directions,  and  the 
substance  is  liquid.  In  the  intermediate  cases,  if  the  conditions  are 
favourable  to  crystallisation,  the  particles  may  arrange  themselves  like 
the  meshes  of  a  sieve,  and  the  crystals  thus  formed  will  remain 
malleable  and  be  limited  by  plane  faces,  but  if  the  conditions  are 
less  favourable,  the  sieve-like  arrangement  of  the  particles  will  be 
imperfect  and  the  crystals  will  not  present  plane  faces,  as  in  the  case 
of  ammonium  nitrate.  M.  A.  W. 

New  Triangle  for  Crucibles.  Alfred  Kette  [Chem.  Zeit.,  1905, 
29,  1208 — 1209). — The  "  triaugle  "  consists  in  the  alternate  arrange- 
ment around  a  circle  of  three  circular  arcs  and  three  prisms  of 
equilateral  cross  section,  all  of  which  are  made  of  fire-resisting 
material.  The  six  pieces  are  held  together  by  a  band  of  iron  which 
passes  round  their  outer  circumference.  The  apices  of  the  prisms, 
which  project  into  the  annular  spaces  in  the  centre,  form  the  points  of 
support  for  the  crucible.  P.  H. 

Apparatus  for  Fractional  Distillation  under  Constant  Pres- 
sure. Petru  Poni  [Ann.  set.  Univ.  Jassy,  1905,  3,  219 — 221). — 
The  receiver  of  the  usual  apparatus  for  fractional  distillation  is  provided 
with  three  necks  ;  one  is  a'ttached  to  the  condenser ;  a  second  at  the 
bottom,  provided  with  a  stopcock,  serves  for  the  withdrawal  of  the 
fractions ;  the  third,  also  provided  with  a  stopcock,  communicates  with 
an  air-reservoir  of  ten  to  twelve  litres  capacity.  The  reservoir,  which 
communicates  with  the  atmosphere  by  a  tube/j  is  also  in  connection 
with  a  calibrated  U-tube  mercury  manometer.  The  pressure  inside 
the  apparatus  is  brought  to  760  mm.  by  withdrawing  or  introducing 
air  through  the  tube/ until  the  difference  of  the  levels  of  the  mercury 
in  the  manometer  is  etjual  to  the  difference  between  the  normal  and 
the  actual  heights  of  the  barometer.  The  stopcock  on  the  tube  f  is 
then  closed  and  the  distillation  performed. 

A  similar  arrangement  can  be  employed  to  determine  boiling  points 
under  normal  pressure.  C  S. 
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Inorganic    Chemistry. 


The  Density  of  Chlorine  Gas.  Frederick  P.  Treadwell  and 
W.  A.  K.  Christie  {Zeit.  anorg.  Chem.,  1905,  47,  446— 454).— The 
measurements  were  made  by  a  method  described  by  Bunsen.  Two 
bulbs  of  equal  capacity,  and  of  approximately  equal  weight,  were  filled 
at  confetant  temperature  with  chlorine  and  air  respectively,  and  the 
difference  of  weight  determined ;  the  density  of  air  being  known,  the 
density  of  chlorine  can  then  be  calculated  readily.  The  chlorine, 
prepared  from  potassium  dichromate  and  hydrochloric  acid  and  care- 
fully purified,  still  contained  a  small  proportion  of  air,  for  which  a 
correction  was  applied. 

As  a  mean  of  three  determinations  at  20°  and  730  mm.,  the  value 
2*488  (air=l)  was  found,  and  two  determinations  at  10°  and 
725  mm.  gave  the  value  2*489 ;  according  to  Moissan  and  Binet  du 
Jassoneix  (Abstr.,  1904,  ii,  114),  the  density  at  0°  and  760  mm.  is 
2-490.  G.  S. 

Action  of  Hydrochloric  Acid  on  Potassium  Chlorate. 
A.  KoLB  {Zeit.  angew.  Chem.,  1905,  18,  1693— 1694).— Polemical 
(compare  Ditz,  Abstr.,  1905,  ii,  760;  Kolb  and  Davidson,  ibid.,  59). 

H.  M.  D. 

The  System  :  Bromine  and  Iodine.  P.  C.  E.  Meerum  Terwogt 
{Zeit.  anorg.  C/iem.,  1905,  47,  203 — 243). — The  freezing-i>oint  and 
boiling-point  curves  of  mixtures  of  bromine  and  iodine  have  been 
determined,  and  vapour  pressure  and  specific  gravity  measurements 
have  been  carried  out,  chiefly  with  the  object  of  deciding  whether  a 
compound  ICl  exists  in  the  solid,  liquid,  and  gaseous  systems. 

Mixtures  containing  50  atom,  per  cent,  of  each  element  solidify  at 
con.stant  temperature,  but  with  mixtures  iu  any  other  proportion  the 
temperature  falls  a  few  degrees  from  the  commencetneut  to  the 
completion  of  solidification ;  this  indicates,  according  to  Koozebooiu's 
theory,  the  existence  of  a  compound  ICl,  which,  when  the  elements  are 
present  in  other  than  equivalent  proportions,  separates  out  in  mixed 
crystals  with  bromine  or  iodine. 

The  boiling-point  curve  was  constructed  by  finding  the  initial 
boiling  points  of  the  various  mixtures,  and  the  composition  of  the 
vapour  at  these  temperatures,  and  then  plotting  the  composition  of  the 
liquid  both  against  the  initial  boiling  points  and  the  boiling  points  of 
the  evolved  vapour  on  the  same  diagram.  The  two  curves  bend 
towards  each  otber  when  the  two  elements  are  present  in  equivalent 
proportions,  which  may  indicate  the  presence  of  ICl  in  a  highly 
dissociated  state.     The  boiling  point  of  puie  iodine  is  188 — 189*^. 

The  vapour  prossui-e  curve  of  the  .system  was  investigated  by  a 
static  method  up  to  58  atom,  per  cent.  io<Hne  at  50'2^,  and  up  to  80 
atom,  jwr  cent,  at  92  8'^  ;  larger  proj^ortions  could  not  be  euiploye<l 
owing  to  the  formation  of  mixed  crystals.     The  pre&iiures  were  plotted 
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both  against  composition  of  liquid  and  of  vapour  ;  the  resulting  curves 
deviated  considerably  from  a  straight  line.  An  attempt  was  made, 
according  to  a  method  suggested  by  van  Laar  {Zeit.  physikal. 
Chem.,  1904,  47,  129),  to  deduce  from  the  extent  of  this  deviation 
whether  ICl  exists  in  the  liquid  and  vapour  phases,  and  the  extent  of 
its  dissociation,  but  the  results  are  not  very  conclusive. 

The  specific  gravities  of  liquid  and  solid  mixtures  up  to  58  atom,  per 
cent,  iodine  were  determined  and  plotted  against  the  composition. 
The  curves  (except  in  the  change  from  liquid  to  solid)  are  continuous, 
but  deviate  from  a  straight  line,  showing  contraction ;  this  may 
indicate  formation  of  ICl  or  may  arise  from  a  physical  cause. 

The  author  concludes  that  ICl  is  present  in  the  solid  system ;  its 
existence  in  the  liquid  and  vapour  systems  is  probable,  but  not 
satisfactorily  proved.  G.  S. 

Iodic  Acid.  Erich  Groschuff  {Zeit.  anorg.  Chem.,  1905,  47, 
331—352). — Besides  iodic  acid  and  iodine  pentoxide,  the  existence  of 
a  crystalline  substance  of  the  formula  IgOgjJHgO  or  HIgOg  has  been 
proved  by  dehydration  of  iodic  acid  at  different  temperatures  and  by 
direct  determination  of  the  transition  temperature.  An  amorphous 
modification  of  iodic  acid  is  also  described,  which  differs  from  the 
ordinary  acid  in  being  very  hygroscopic.  No  hydrates  of  the  acid 
could  be  obtained. 

The  complete  solubility  curve  of  iodic  acid  at  different  temperatures 
has  been  determined.  The  cryohydric  point  lies  at  —14°;  the 
mixture  contains  72*7  per  cent,  of  the  acid.  The  transition  tem- 
perature of  iodic  acid  to  the  compound  HIgOg  is  at  110°;  the  transition 
from  the  latter  to  the  pentoxide  takes  place  between  190°  and  200°. 
The  saturated  solution  boils  at  111°  under  atmospheric  pressure.  The 
solution  saturated  at  18°  contains  about  295  grams  of  the  acid  to  100 
grams  of  water,  and  has  a  sp.  gr.  of  about  2*48.  Strong  solutions  of 
the  acid  are  very  viscous,  and  it  readily  forms  supersaturated 
solutions.  The  solubility  of  iodic  acid  in  solutions  of  nitric  acid  of 
different  strengths  has  also  been  determined. 

Freezing-point  determinations  in  aqueous  solution  show  that  the 
apparent  molecular  weight-  varies  greatly  with  the  concentration. 
In  dilute  (1  per  cent.)  solutions,  the  acid  is  present  in  single  molecules 
which  are  highly  ionised ;  in  concentrated  solutions,  on  the  other 
hand,  it  seems  to  be  polymerised,  as  suggested  by  Rosenheim  and 
Liebknecht  (compare  Abstr.,  1899,  ii,  743).  This  conclusion  is 
confirmed  by  the  results  of  electrical  conductivity  measurements ;  the 
degi'ee  of  ionisation  as  calculated  from  freezing-point  determinations 
agrees  better  with  that  deduced  from  conductivity  measurements  when 
the  presence  of  complex  molecules  in  concentrated  solution  is  assumed. 

G.  S. 

Application  of  the  Partial  Liquefaction  of  Air  with  Reflux 
Action  to  the  Complete  Separation  of  Air  into  Pure  Oxygen 
and  Pure  Nitrogen.  Georges  Claude  {Compt.  rend.,  1905,  141, 
823 — 826). — In  a  previous  paper  (Abstr.,  1904,  ii,  23),  the  author 
described  a  method  for  separating  the  oxygen  and  nitrogen  of  air  by 
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partial  liquefaction ;  the  separation  was  not,  however,  complete,  as  the 
final  products  contained  only  92  per  cent,  of  oxygen  and  97 — 98  per 
cent,  of  nitrogen  respectively.  The  present  paper  contains  a  descrip- 
tion of  a  modification  of  the  method  whereby  the  separation  is  carried 
to  completion.  The  apparatus  consists  essentially  of  a  reservoir  of 
liquid  oxygen  surmounted  by  a  rectifying  column  ;  immersed  in,  but 
not  communicating  with,  the  liquid  oxygen  are  two  concentric  coolers, 
each  consisting  of  a  small  reservoir  communicating  with  a  series  of 
vertical  tubes.  The  air,  cooled  and  compressed,  enters  the  inner  cooler, 
where  it  undergoes  partial  liquefaction  ;  the  liquid  phase,  containing 
about  48  per  cent,  of  oxygen,  falls  back  into  the  inner  reservoir,  the 
gaseous  phase,  rich  in  nitrogen,  is  partially  liquefied  in  passing  through 
the  vertical  tubes  of  the  outer  cooler,  and  nearly  pure  liquid  nitrogen 
collects  in  the  outer  reservoir  ;  by  allowing  the  contents  of  the  two 
reservoirs  to  percolate  through  the  rectifying  column,  the  liquid  rich 
in  nitrogen  entering  the  column  from  the  top  whilst  the  liquid  rich  in 
oxygen  enters  at  a  slightly  lower  level,  the  descending  liquids  effect  a 
complete  rectification  of  the  ascending  gases  and  pure  liquid  oxygen 
collects  in  the  large  reservoir,  whilst  pure  gaseous  nitrogen  escapes 
from  the  top  of  the  rectifying  column,  M.  A.  W. 

The  Liquefaction  of  Air  by  Expansion  with  Performance  of 
External  Work.  Georges  Claude  {Compt.  rend.,  1905,  141, 
762 — 764). — A  description  of  a  modification  of  the  apparatus  employed 
in  producing  large  quantities  of  liquid  air  under  pressures  of  25  to 
40  atmospheres  (compare  Compt.  rend.,  1902,  134,  1568;  1903,  136, 
1659  ;  Abstr.,  1904,  ii,  23 ;  preceding  abstract).  M.  A.  W. 

Molecular  State  of  Water  ;  its  Chemical  Constitution  and 
the  Relative  Value  of  the  Two  Valencies  of  the  Oxygen  Atom. 
Louis  Henry  {Bull.  Acad.  Roy.  Belg.,  1905,  377— 393).— A  theo- 
retical paper  in  which  the  author  quotes  evidence  in  favour  of  the  mole- 
cular association  of  water,  the  chemical  identity  of  the  two  hydrogen 
atoms  of  the  molecule,  and  the  consequent  etjuality  of  the  two  valencies 
of  the  oxygen  atom  (compare  de  Forcrand,  Abstr.,  1905,  ii,  696). 

M.  A.  W. 

Formation  of  Hydrogen  Peroxide  at  High  Temperatures. 
Walther  Nernst  {Zeit.  Elektrochem.,  1905,  11,  710 — 713). — The 
formation  of  hydrogen  peroxide  cannot  be  ob.served  when  a  mixture 
of  steam  and  oxygen  is  passed  through  a  hot  platinum  or  iridium  tube 
and  then  rapidly  <;ooled.  As  this  is  pos.sibly  due  to  the  great  velocity 
with  which  the  decomposition  of  hydrogen  peroxide  takes  place, 
experiments  on  the  rate  of  decomposition  were  made  by  passing  a 
current  of  air  containing  a  known  quantity  of  h>drogen  peroxide 
through  a  heated  glass  tube  and  then  cooling  it  rapidly.  The  quantity 
of  undecomposed  hydrogen  peroxide  was  estimated  by  adding  a  solution 
of  titanium  dioxide  in  concentrated  sulphuric  acid  and  measuring  the 
absorption  of  light  at  the  blue  end  of  the  spectrum  by  means  of  the 
spectro-photometer.  It  appears  that  the  reaction  is  bimolecular, 
2H202;:::r2H20  +  Oj,  and  that  its  velocity  constants  are  very  nearly  the 
VOL.  XC.   ii.  2 
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same  as  those  of  the  decomposition  of  ozone  (Abstr.,  1904,  ii,  479), 
Hydrogen  peroxide  is  not  formed  when  electric  sparks  pass  through  a 
mixture  of  oxygen  and  water  vapour  (this  is  evidence  in  favour  of  the 
view  that  the  formation  of  ozone  is  due  to  ultra-violet  light) ;  it  is  formed, 
however,  when  sparks  are  passed  through  liquid  water,  the  rate  of 
cooling  being  then  sufficiently  great  to  prevent  its  complete  decom- 
position. T.  E. 

Chemical  Oxydases  acting  in  the  Presence  of  Hydrogen 
Peroxide.  G.  Baudran  (Gompt.  rend.,  1905,  141,  891—892. 
Compare  Abstr.,  1905,  ii,  407,  632). — Chlorates,  bromates,  iodates,  and 
the  alkali  hypochlorites  hypobromites,  hypoiodites,  phosphates,  and 
sulphates  give  a  yellowish-green  colour  and  precipitate  with  a  1  per 
cent,  solution  of  guaiacol  in  the  presence  of  hydrogen  peroxide,  the  colour 
becoming  red  on  the  addition  of  hydrochloric  or  sulphuric  acid  ;  the 
salts  of  the  aliphatic  and  aromatic  acids  give  a  similar  reaction, 
which  is  accelerated  by  the  addition  of  a  small  quantity  of  mercuric 
iodide  solution.  M.  A.  W. 

Preparation  of  Colloidal  Solutions  of  Selenium  and  Sulphur 
by  Electrical  Pulverisation.  Erich  Muller  and  Romuald 
NowAKOWSKi  (Ber.,  1905,  38,  3779—3781.  Compare  Muller  and 
Lucas,  Abstr.,  1905,  ii,  672;  Gutbier,  Abstr.,  1902,  ii,  652).— A 
colloidal  solution  of  selenium  is  prepared  by  the  electrical  pulverisation 
in  pure  water  of  a  cathode  prepared  by  fusing  a  small  piece  of 
selenium  on  to  platinum  foil.  This  takes  several  hours  with  an 
E.M.F.  of  20  volts,  or  is  effected  more  quickly  with  a  greater  E.M.F. 
The  hydrogen  selenide  formed  with  an  E.M.F.  of  20  volts  is  oxidised 
by  the  anodic  and  atmospheric  oxygen  ;  but  with  an  E.M.F.  of 
220  volts,  hydrogen  selenide  is  evolved.  The  colloidal  solution  is  fiery 
yellowish-red  in  thick  layers,  or  a  dirty  yellow  in  thin  layers,  by 
transmitted,  or  yellowish-red  by  reflected  light,  and  deposits  selenium 
only  slowly,  except  on  the  addition  of  an  electrolyte. 

A  milky-white,  colloidal  solution  of  sulphur,  having  a  strong  odour 
of  hydrogen  sulphide,  is  formed  by  the  cathodic  pulverisation  of  a 
sulphur-platinum  electrode,  in  pure  water,  with  an  E.M.F.  of  220 
volts.  G.  Y. 

Preparation  of  Nitrogen  from  the  Atmosphere.  Georgk  A. 
HuLETT  (./.  Amer.  Cheiii.  Soc,  1905,  27,  1415— 1418).— The  following 
method  is  described  for  the  preparation  of  nitrogen  Crom  the  air.  In  a 
piece  of  combustion  tubing  of  not  less  than  2  cm.  diameter  is  placed  a 
roll  of  copper  gauze,  20  cm.  long,  followed  by  a  layer  of  copper  oxide 
of  the  same  length.  The  tube  is  heated  in  a  combustion  furnace,  both 
the  copper  and  copper  oxide  being  maintained  at  a  red  heat.  Air  and 
hydrogen  are  led  directly  into  the  tube  and  allowed  to  mix  just  before 
reaching  the  hot  copper.  The  resulting  gases  are  passed  through 
solution  of  potassium  hydroxide  in  order  to  remove  (ho  carbon  dioxide. 
For  details  of  the  method,  the  description  and  diagram  in  the  original 
must  be  consulte  I.  E.  G. 
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Atomic  Weight  of  Nitrogen  [and  Silver].  Philippe  A«  Guye 
{Arch.  Hci.  phy-i.  uat.,  1905,  [iv],  20,  351 — 380). — A  detailed  account 
and  discussion  of  work  previously  abstracted  (Abstr.,  1904,  ii, 
557;  1905,  ii,  U2,  506,  702).  The  value  U-009  for  the  atomic 
weight  of  nitrogen  appears  to  be  completely  confirmed,  and  the  effect 
of  this  alteration  is  discussed.  Three  atomic  weights  are  regarded  :vs 
correct  to  1  in  10,000,  namely,  C  =  12-002,  H=  14009,  and  H  =  1-0076. 
From  these  the  author  revises  the  value  of  atomic  weight  of  silver, 
from  the  ratio  Ag  |  AgNOg  the  value  107-882  is  obtained,  from 
Ag  1  CHg-COaAg  107-886,  and  from  Ag  j  CyHjOoAg  107-888,  with 
mean  107-885.  From  the  ratios  of  Ag  |  NH^Ci  and  Ag  i  01,  employ- 
ing DLxon  and  Edgar's  value  for  chlorine,  35-463  (Abstr.,  1905,  ii, 
696),  the  numbers  107-871  and  107*895  are  obtained  ;  other  values  are  : 
Ag2  I  AggS,  107-884  ;  Ag  |  AgO.,,  107-928 ;  Agg  |  AggPO^,  107-888, 
with  a  general  mean  of  107-885,  and  the  author  considers  it  certain, 
therefore,  that  it  does  not  exceed  107-89.  The  lowering  of  this 
atomic  weight  will  affect  numerous  other  values.  L.  M,  J. 

Oxidation  of  Ammonia  by  Alkali  Persulphates  in  Alkaline 
Solution.  R.  Kempf  {Ber.,  1905,  38,  3972 — 3974.  Compare 
Marshall,  Abstr.,  1901,  ii,  156). — The  ammonivun  salts  contained 
in  commercial  sodium  persulphate  are  oxidised  to  nitric  acid  (some 
88  per  cent.)  when  the  solution  in  sodium  hydroxide  is  kept  for  four  days 
at  about  the  ordinary  temperature.  When  the  solution  is  boiled, 
a  considerable  p>ortion  (some  40  per  cent.)  is  oxidised  to  nitrogen. 

J.  J.  S. 

Hydroxylamine  and  its  Salts.  W.  H.  Ross  {Proc.  Trans.  Sova 
Scotian  Inst.Hci.,  1905, 11,  95 — 114). — A  number  of  hydroxy lammonium 
salts  have  been  prepared  and  examined.  Hydroxy  lammonium  sulphate 
melts  at  163°  with  decomposition;  when  heated  above  the  melting 
point,  it  breaks  up  according  to  the  equation  3(NH3*OH)2SO^  = 
(NH^).^SO,  +  280.^  +  2N2O  +  8H,0. 

Hydroxy  lammonium  chloride  melts  at  157°,  and  the  molten  substance 
decomposes  according  to  the  equation  SOH'NHgCl  =  NH^Cl  +  2HC1  + 
N2  +  3H.,0. 

Hydroxylammonium  phosphate  is  only  moderately  soluble  in  cold 
water,  l)ut  readily  forms  supersaturated  solutions.  NVhen  heated  in  a 
vacuum,  it  decomposes  according  to  the  equation  2(NH3*OH)3PO^  = 
tiNH/OH  +  H.jO  +  H^PoO-.  In  an  open  vessel  it  decompo.ses  at  148° 
into  ammonia,  water,  phosphoric  acid,  ammonium  phosphate,  and 
nitrous  oxide. 

Hydroxylammonium  nitrate  is  a  viscid,  colourless  liquid  which 
decomposes  slowly  at  80°,  moi*e  rapidly  at  higher  temperatures,  with 
the  formation  of  nitric  acid,  water,  ammonium  nitrate,  nitrous  and 
nitric  oxides.  It  was  obtained  by  distilling  its  atjueous  solution  under 
a  pressure  of  20  mm,  and  drying  the  di.stillato  over  pho.sphoric  oxide. 

The  estimation  of  hydroxylamine  by  titration  with  iodine  in  presence 
of  disodium  phosphate  (com|»are  Haga,  Trans.,  1887,51,  794)  was  found 
to  be  unsatisfactory.     The  amount  of  iodine  used  increases  considerably 

2—2 
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when  the  quantity  of  disodium  phospliate  present  is  increased,  but  is 
almost  independent  of  the  dilution. 

The  electrical  conductivity  of  aqueous  solutions  of  the  free  base  and 
its  salts  was  measured.  The  following  numbers  express  the  equivalent 
conductivity  (/x  x  10'')  at  18°  in  terms  of  mercury,  v  being  the  volume 
per  gram -molecule  of  salt. 
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The  nitrate  has  a  greater  conductivity  than  the  chloride,  which 
is  not  what  would  be  expected  from  a  comparison  with  the  salts  of  the 
alkali  metals. 

In  all  cases  the  conductivity  of  the  salt  solutions  was  found  to 
increase  with  time,  especially  with  the  more  dilute  solutions.  This  is 
due  to  the  decomposition  of  the  salts  under  the  influence  of  the 
platinum  black  of  the  electrodes  ;  with  polished  electrodes,  the  eifect  is 
considerably  smaller.  The  base  itself  is  oxidised  even  more  rapidly 
than  the  salts. 

These  phenomena  necessitated  special  care  in  the  determination  of 
the  conductivity  data,  and  the  values  for  solutions  of  the  base  are  only 
regarded  as  approximate.  H.  M.  D. 

Density  of  Nitric  Oxide ;  Atomic  Weight  of  Nitrogen. 
Philippe  A.  Guye  and  Ch.  Davila  {Comjjt.  rend.,  1905,  141, 
826—828.  Compare  Abstr.,  1904,  ii,  475,  557,  812 ;  1905,  ii,  442, 
506). — Owing  to  the  discrepancies  between  the  values  obtained  for  the 
density  of  nitric  oxide  {air=l),  1'041  (Thomson),  1*0888  (Berard), 
1-094  (Davy),  M887  (Kirwan),  and  1-0388  (Leduc),  the  authors  have 
redetermined  the  constant,  using  nitric  oxide  prepared  by  three 
distinct  methods:  (1)  decomposition  of  sodium  nitrate  or  nitrite  by 
mercury  in  sulphuric  acid  solution,  (2)  reduction  of  nitric  acid  or 
sodium  nitrite  by  ferrous,  sulphate,  or  (3)  decomposition  of  a  dilute 
solution  of  sodium  nitrite  by  sulphuric  acid ;  it  was  purified  by  pass- 
ing it  through  concentrated  sulphuric  acid,  and  subsequent  repeated 
fractional  liquefaction  by  means  of  liquid  air.  The  mean  of  fourteen 
determinations  of  the  weight  of  a  litre  of  nitric  oxide  at  N.T.P.  is 
1-3402  grams,  the  limiting  values  being  1*3408  and  1-3398  respec- 
tively, and  is  identical  with  the  value  recently  found  by  Gray  (Trans., 
1905,  87,  1601),  who  prepared  his  nitric  oxide  by  the  reduction  of 
sodium  nitrite  by  potassium  ferrocyanide  and  acetic  acid,  and  purified 
it  by  treatment  with  potassium  hydroxide  and  final  liquefaction  and 
fractional  distillation.  The  atomic  weight  of  nitrogen  calculated 
from  the  ratio  of  the  densities  of  the  gases  NO/0.,  lies  between  14-010 
and  14-006  (0=16).  "  M.  A.  W. 

Nitrosyl  Fluoride.  Otto  Huff  and  Kuut  Staubek  {Zeit.  anm-g. 
C/tem.,  1905,  47,  190—202.  Compare  Moissan,  Abstr.,  1905,  ii,  518). 
—With  the  object  of  obtaining  a  compound  of  nitrogen  and  fluorine, 
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Gore's  experiments  (this  Journal,  1869,  22,  391,  393)  with  nitric  and 
hydrotiuoric  acids  and  with  nitric  acid,  sulphuric  acid,  and  sodium 
fluoride  were  repeated,  and  the  action  of  nitrosylsulphuric  acid  on 
sodium  fluoride  was  also  investigated,  in  each  case  with  negative 
results.  It  was  found,  however,  that  by  the  action  of  nitrosyl  chloride 
on  silver  fluoride  a  gaseous  substance  was  formed  which  proved  to 
have  the  formula  XOF. 

The  following  method  for  preparing  nitrosyl  fluoride  was  found  to 
give  satisfactory  results.  A  flask  containing  nitrosyl  chloride,  kept  at 
-  5°,  was  attached  to  one  end  of  a  long  platinum  tube  containing 
silver  fluoride  and  kept  at  200 — 250^  ;  the  other  end  of  the  tube  was 
connected  with  a  small  platinum  flask  provided  with  two  stopcocks 
and  cooled  by  liquid  air.  The  nitrosyl  chloride  distilled  slowly  over 
the  silver  fluoride  and  the  nitrosyl  fluoride,  along  with  unaltered 
chloride,  was  condensed  in  the  platinum  flask  and  purified  by  fractional 
distillation. 

Nitrosyl  fluoride  is  a  colourless  gas  condensable  to  a  coloui-less 
liquid,  which  boils  at  -  56°  and  solidifies  on  further  cooling  to  a 
colourless  mass  melting  at  -134°.  In  the  cold,  silicon,  boron,  red 
phosphorus,  and  sodium  take  fire  in  the  gas,  and  arsenic  and  antimony 
are  also  immediately  acted  on,  fluorides  being  formed  in  each  case  and 
nitric  oxide  evolved.  Lead,  aluminium,  bismuth,  and  copper  are  only 
slowly  acted  on,  whilst  iodine,  sulphur,  and  carbon  are  not  affected 
even  on  heating.  Xitrosyl  fluoride  is  decomposed  by  water  with 
formation  of  nitrous  and  hydrofluoric  acids ;  it  gives  brown  fumes  in 
moist  air.  Both  in  physical  and  chemical  properties  it  closely 
resembles  the  nitryl  fluoride,  NO.,F,  isolated  by  Moissan,  but  differs 
from  the  latter  in  its  behaviour  towards  water  and  iodine. 

The  formula  XOF  is  confirmed  by  anal3'sis  and  vapour  density 
determinations.  G.  S. 

Preparation  of  Phosphorus  Di-iodide,  Howard  W.  Doughty 
{J.  Amer.  Chevi.  Soc,  1905,  27,  1444 — 1445). — A  mixture  of  50  grams 
of  iodine  and  4  grams  of  red  phosphorus  in  a  250  c.c.  flask  is  heated 
with  a  free  flame  until  completely  melted.  When  the  product  has 
cooled  to  60°,  2'5  grams  of  yellow  phosphorus  are  ad'led  in  small 
pieces.  By  this  method,  phosphorus  di-iodide  can  be  safely  and 
rapidly  prepared.  E.  G. 

Production  of  Carbon  (Lampblack  and  Graphite)  from 
Acetylene  and  Metallic  Carbides,  Adolph  Frank  {Zeit.  angew. 
Chem.,  1905,  18,  1733 — 1735). — When  acetylene  under  a  pressure  of 
five  or  six  atmospheres  is  exploded,  the  charcoal  (lampblack)  obtained 
is  contaminated  with  oily  products  resulting  from  the  simultaneous 
partial  condensation  of  the  acetylene.  If  the  acetylene  is  mixed  with 
carbon  monoxide  or  carbon  dioxide  in  proportions  given  by  the 
etiuations  C2H2  +  CO  =  3C  +  H2O  and  2aHo +  C0.^  =  5C  +  2H,0,  these 
condensation  products  are  not  formed.  The  pressure  of  the  mixture  of 
acetylene  and  carbon  monoxide  before  explosion  shotild  bo  at  least  six 
atmospheres  ;  with  this  initial  pres.sure  value,  the  maximum  prcs«»ire 
developed  during  the  explosion  amounts  to  40 — SOatmospheres.     On 
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account  of  the  high  temperature  developed,  the  reaction  is  not  complete, 
but  85  per  cent,  of  the  theoretical  quantity  of  carbon  is  obtained. 
The  charcoal  so  produced  has  a  high  specific  gravity — 1'93  to  2'0 — 
and  its  electrical  conducting  power  is  considerably  greater  than  that 
of  other  forms  of  charcoal.  It  is  very  finely  divided,  very  black,  and 
has  a  high  covering  power. 

When  calcium,  strontium,  or  barium  carbide  is  heated  in  a  current 
of  carbon  monoxide  or  dioxide,  carbon  separates  in  the  form  of 
graphite  according  to  the  equation  CaCg  +  CO  =  CaO  +  3C.  Graphite 
is  also  obtained  when  the  carbides  are  heated  in  a  current  of  chlorine, 
phosphorus,  or  arsenic,  but  in  these  cases  the  yield  is  considerably  less 
than  the  theoretical.  The  graphite  obtained  from  calcium  carbide  and 
carbon  monoxide  leaves  only  about  one  per  cent,  of  ash  on  combustion, 
is  very  hard,  and  has  a  high  sp.  gr.  (2 — 2-05).  It  is  eminently  suit- 
able for  electrotechnical  and  electrochemical  applications. 

H.  M.  D. 

Attempt  to  Liquefy  Helium.  Karl  Olszewski  {Bull.  Acad. 
Sci.  Cracow,  1905,  407 — 411.  Compare  Abstr.,  1897,  ii,  31  ;  Dewar, 
Abstr.,  1901,  ii,  597  ;  Travers,  Senter,  and  Jaquerod,  Abstr.,  1903, 
ii,  9). — Helium,  obtained  by  heating  thorianite  with  potassium  hydro- 
gen sulphate,  contained  as  impurity  only  nitrogen,  which  was  removed 
completely  by  two  coolings  with  liquid  hydrogen.  The  helium  so 
purified  was  cooled  to  -  2525°  by  boiling  hydrogen,  and  then  to 
-  259°  by  hydrogen  solidifying  under  50  mm.  pressure,  and  subjected 
to  a  pressure  of  180  atmospheres,  which  was  reduced  slowly  or 
suddenly  to  1  atmosphere,  when  the  gas  showed  no  signs  of  lique- 
faction or  the  deposit  of  any  solid,  the  temperature  being  lowered  to 
-271  "3°.  The  boiling  point  of  helium  is  therefore  below  -271°  or 
-f-  2°  absolute.  G.  Y. 

Coloration  of  the  Halogen  Salts  of  the  Alkalis  and 
Alkaline  Earths.  Lothar  Wohler  and  H.  Kasarnowski  {Zeit.  anorg. 
Ch^m.,  1905,  47,  353—370.  Compare  Abstr.,  1901,  ii,  166;  Giesel, 
Abstr.,  1897,  ii,170;  Borchers  and  Stockem,  Abstr.,  1903, ii,  19). — Many 
naturally-occurring  halogen  compounds,  such  as  rock-salt  and  fluor- 
spar, are  coloured  in  various  ways,  and  similar  colours  can  be  produced 
by  exposing  the  colourless  salts  to  the  vapours  of  metals  or  to  cathode 
rays.  The  origin  of  these  colours  has  not  been  satisfactorily 
elucidated. 

With  the  object  of  throwing  light  on  this  question,  the  authors 
heated  natural  blue  rock-salt  and  colourless  pieces  of  the  same  sub- 
stance in  a  stream  of  oxygen,  and  found  that  both  specimens  contained 
about  0-016  per  cent,  of  carbon  and  0*008  per  cent,  of  hydrogen, 
indicating  the  presence  of  traces  of  organic  matter.  For  comparison, 
artificially  coloured  specimens  of  several  halogen  salts  have  been 
prepared  by  heating  the  crystals  in  the  vapour  of  different  metals, 
and  it  was  found  that  under  these  conditions  the  halogen  salts  of  the 
alkali  metals  became  deeply  coloured  in  fifteen  minutes,  and  the 
colour  did  not  deepen  on  further  heating.  Excess  of  metal  could  not 
be  detected  in  these  salts  by  chemical  analysis,  so  that  the  amount 
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present  must  be  very  small.  On  the  other  hand,  a  specimen  of  fluor- 
spar, blue  by  transmitted  and  green  by  reflected  light,  prepared  by 
heating  colourless  ci'ystals  of  the  salt  in  calcium  vapour,  was  found  on 
analysis  to  contain  2 '4  per  cent,  of  the  metal  in  excess.  Attempts  to 
prepare  coloured  salts  by  electrolysis  were  not  very  successful ;  only 
those  parts  of  the  fused  mass  which  were  kept  fairly  cool  were  found 
to  be  coloured. 

All  the  coloured  salts  referred  to  lose  their  colour  when  heated,  but 
this  change  takes  place  at  a  much  lower  temperature  in  the  case  of 
the  naturally  coloured  salts.  Further,  the  latter  are  neutral  in 
reaction,  and  the  colour  is  unaffected  by  water,  whereas  the  artificially 
coloured  salts  are  alkaline  and  become  decolorised  on  treatment  with 
water.  It  seems  likely  that  the  coloration  arises  from  different  causes 
in  the  two  cases ;  with  artificially  coloured  salts,  it  is  probably  due  to 
traces  of  metal  or  subchloride  in  solid  solution  in  the  halogen  salt,  in 
the  other  cases  to  traces  of  organic  matter.  The  colour  does  not 
depend  on  the  amount  of  foreign  substance  present,  but  chiefly  on  its 
mode  of  occurrence,  as  in  coloured  glasses. 

The  coloration  produced  by  the  vapours  of  metals  and  by  cathode 
rays  probably  arises  from  the  same  cause.  G.  S. 

Sodium  Hyposulphite.  III.  Arthur  Binz  and  W.  Sondag 
{Ber.,  1905,38,  3830—3834.  Compare  Abstr.,  1904,  i,  964;  1905, 
ii,  521). — A  method  is  described  of  estimating  in  the  same  solution 
hyposulphite,  sulphate,  thiosulphate,  and  sulphite.  By  this  means  it 
is  possible  to  follow  the  changes  which  take  place  on  mixing  the  hypo- 
sulpliite  with  thiosulphate.     The  products  are  sulphite  and  sulphide. 

NagSaO^  +  NagS^Og  +  4NaOH  =  SNa.SOg  +  Na.^S  +  2H.p;  in  the  actual 
experiment,  TOO  mol,  Na2S.,04  with  0-99  mol.  Na2S._j03  gave  292  mol. 
Na^SOg  and  1  -00  mol.  Na^Sf  T.  M.  L. 

Lithium  Alumino-silicates.  Z.  Weyberg  {Centr.  Min.,  1905, 
646—655.  Compare  Abstr.,  1905,  ii,  89,  98,  262).— By  fusing  kaolin 
(H.^AloSigO^jH.^O)  with  potassium  chloride,  Gorgeu  (1887)  obtained 
the  product  KgAl.^Si.jOg.  This  compound  is,  however,  only  obtained 
in  the  crystallised  condition  when  an  alkali  carbonate  is  added  to  the 
mixture,  or  when  the  free  bases  and  silica  are  used  instead  of  kaolin. 
On  the  other  hand,  the  more  readily  decomposed  lithium  salts,  when 
fused  with  kaolin,  give  well-crystallised  products.  Thus,  by  fusing 
kaolin  with  lithium  chloride  or  lithium  carbonate,  a  white,  crystalline 
powder  is  obtained,  the  crystals  being  orthorhombic  and  having  the 
composition  Li^Al^SigOjo.  With  lithium  sulphate,  the  crystallised 
(orthorhombic)  product  has  the  composition  LijALSijOs-  With 
lithium  bromide,  a  lithium  bromo-.sodalite,  7Li2Al2Si308,"2LaBr,  crystal- 
lising iu  rhombic  dodecahedra,  was  obtained. 

The  kaolin  used  in  the  experiments  bad  the  following  composition  : 

SiOa. 
From  South  Russia...     4 5 "7 6 
„      Meissen 49-41 


A1,0,. 

H,0. 

Total. 

39  87 

14-44 

10007 

3700 

13-53 

100-00 
L.  J.  S. 
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Lithium  Chromates.  Frans  A.  H.  Schreinemakers  {Chem.  Cento\, 
1905,  ii,  1486;  from  Chem.  WeekUad,  2,  633—639.  Compare  Abstr., 
1905,  ii,  818,  820). — The  only  substances  which  can  separate  in  a  solid 
form  from  a  system  which  consists  of  lithium  oxide,  chromic  acid, 
and  water  at  30°  are  lithium  hydroxide,  LiOH,H20,  chromate, 
LigCr 204,21120,  dichromate,  Li2Cr20-,2H20,  and  chromic  acid,  CrOg. 
Higher  chromates  than  the  dichromate  cannot  exist  at  30°.  A 
saturated  solution  of  lithium  hydroxide  contains  7*09  per  cent.  ; 
100  parts  of  water  dissolve  99*94  and  130'4  parts  of  lithium 
chromate,  LigCrO^,  and  lithium  dichromate,  LigCrgO^,  respectively. 
The  solubility  of  the  chromates  of  ammonium,  potassium,  sodium,  and 
lithium  increases  in  the  order  given,  whilst  for  the  dichromates  the 
order  of  solubility  is  potassium,  ammonium,  lithium,  sodium. 

E.  W.  W. 

Decomposition  of  Ammonium  Sulphate  by  Sulphuric  Acid 
in  the  Presence  of  Platinum.  Marcel  Delj^pine  (Compt.  rend., 
1905,  141,  886 — 889).— The  low  results  obtained  when  the  nitrogen 
of  platinichlorides  is  estimated  by  the  Kjeldahl  method  (compare 
Abstr.,  1895,  ii,  290,  and  van  Dam,  Abstr.,  1896,  ii,  218)  are  due  to 
the  decomposition  of  the  ammonium  sulphate  with  loss  of  nitrogen,  for 
if  sp  ngy  platinum  or  platinum  foil  is  boiled  with  sulphuric  acid 
containing  ammonium  sulphate,  sulphur  dioxide  is  formed  and  nitrogen 
is  evolved,  the  quantity  increasing  with  the  duration  of  heating,  the 
temperature,  and  the  addition  of  potassium  sulphate.  It  is  probable 
that  the  platinum  acts  as  a  catalyst,  the  sulphate  being  first  formed 
and  then  decomposed  by  the  ammonium  sulphate  according  to  the 
equations  :  (1)  4H0SO4  +  Pt  =  Pt(S0J2  +  280.,  +  4H,0  ;  (2)  3Pt(S04)2  + 
2(NH4)  ,80^  =  2N2  +  3Pt  +  8H2SO4,  for  the  solution^obtained  by  boiling 
platinum  in  sulphuric  acid  deposits  platinum  when  heated  with 
ammonium  sulphate,  and,  further,  when  the  platinum  in  the  above 
experiment  is  replaced  by  gold  or  iridium,  which  is  not  attacked  by 
sulphuric  acid,  there  is  no  loss  of  nitrogen.  M.  A.  W. 

Separation  of  Constituents  of  Alloys.  A.  Bock  {CJiem.  Zeit., 
1905,  29,  1199— 1201).— The  introduction  of  a  third  metal  into  a 
molten  alloy  of  two  metals  causes  a  partial  separation  of  the  two 
constituents  and  a  consequent  loss  of  homogeneity  in  the  resulting 
mass  on  solidification.  The  extent  of  the  disturbance  is  less  in  thin 
layers  of  the  alloy  than  in  large  blocks.  The  Pattinson  desilverising 
process  is  attributed  to  the  influence  of  the  iron  of  the  containing 
vessels  on  the  molten  alloy  of  lead  and  silver.  The  author  also 
attributes  to  the  iron  of  the  mould  in  which  they  are  cast  the 
segregation  observed  with  certain  silver-copper  and  gold-silver  alloys. 

P.  H. 

Oxidations  with  Silver  Peroxide.  I.  Oxidation  of  Oxalic 
Acid.  R.  Kempf  {Ber.,  1905,  38,  3963—3966).— Silver  peroxide  is 
formed  when  sohitions  of  silver  nitrate  and  potassium  persulphate  are 
mixed  (Marshall,  Trans.,  1891,  59,  771).  Such  a  mixture  is  capable 
of  oxidising  numerous  carbon  compounds.     Quinone  yields  maleic  acid 
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and  carbon  dioxide  together  with  formic  acid  and  carbon  monoxide. 
Oxalic  acid  can  be  quantitatively  oxidised  to  carbon  dioxide. 

A  simple  lecture  experiment  may  be  conducted  as  follows  :  5  c.c.  of 
a  10  percent,  silver  nitrate  solution  are  added  to  a  mixture  of  20  grams 
of  ammonium  persulphate  in  100  c.c.  of  10  per  cent,  sulphuric  acid  and 
100  c.c.  of  j.V-oxalic  acid.  A  slight  precipitate  of  silver  sulphate  is  formed, 
the  solution  becomes  warm,  and  the  evolution  of  gas  is  completed  in  a 
few  minutes.  The  active  oxygen  of  the  persulphate  may  be  estimated 
by  mixing  with  excess  of  standard  oxalic  acid  solution,  adding  dilute 
sulphuric  acid  containing  a  little  silver  sulphate,  and  titrating  the 
excess  of  oxalic  acid  with  permanganate.  J.  J.  S. 

Oxidations  with  Silver  Peroxide.  II.  Formation  of  Nitric 
Acid  from  Ammoniima  Persulphate,  R.  Kempf  (5er.,  1905,  38, 
3966—3971.  Compare  Marshall,  Abstr.,  1901,  ii,  156).— When 
silver  sulphate  is  added  to  a  solution  of  ammonium  persulphate  in 
dilute  sulphuric  acid,  a  brown  precipitate  of  silver  peroxide  is  formed, 
but  this  disappears  in  the  course  of  several  days,  practically  no  oxygen 
is  evolved,  the  persulphate  is  destroyed,  and  nitric  acid  is  produced. 
The  reaction  proceeds  but  slowly,  for  example,  063  gram  of  ammonia 
(as  ammonium  salt)  required  forty-eight  hours.  In  the  absence  of 
silver  salts,  persulphates  are  not  able  to  bi'ing  about  the  oxidation, 
which  must  be  due  to  silver  peroxide  and  not  to  ozone,  Caro's  acid,  or 
hydrogen  peroxide.     The  oxidation  Ls  not  quantitative.  J.  J.  S. 

Electrolytic  Calcium.  Joseph  H.  Goodwin  {J.  Amer.  Chem. 
S'oc,  1905,  27,  1403 — 1415). — A  method  is  described  for  the  pre- 
paration of  calcium  by  the  electrolysis  of  fused  calcium  chloride.  A 
hollow  cylindrical  vessel  of  Acheson  graphite  is  employed  as  the  anode 
and  an  iron  rod  as  the  cathode.  With  a  cui-rent  of  163  amperes, 
about  17'7  volts  are  required,  the  current  efficiency  being  29-1  per 
cent.  For  details  of  the  apparatus,  reference  must  be  made  to  the 
description  and  diagrams  in  the  original  paper. 

The  bright  metal  obtained  by  this  method  was  found  to  contain 
980  per  cent,  of  calcium,  had  a  sp.  gr.  1-5446  at  292°,  a  specific 
electrical  resistance  of  3*43  microhms  per  c.c.  at  0°,  and  a  tensile 
strength  of  612  kilograms  per  sq.  cm.  Calcium  is  harder  than 
sodium,  lead,  or  tin,  nearly  as  hard  as  aluminium,  but  softer  than 
zinc,  cadmium,  or  magnesium.  E.  G. 

Composition  of  Metallic  Calcium.  B.  Larsex  {Chevi.  Centr., 
1905,  ii,  1466;  from  MUt  Techn.  Gewerb.-Mus.  Wien,  [ii],  15, 
244 — 246). — A  sample  of  metallic  calcium  from  the  Electrochemical 
Works  in  Bitterfeld  has  been  found  to  contain  99*64  per  cent,  of 
calcium,  0-2  of  iron,  009  of  manganese,  0  06  of  silica,  and  0*11  of 
calcium  carbide.  The  metal  was  broken  on  an  anvil  and  the  man- 
ganese may  possibly  have  been  derived  from  the  tool,  which  was  made 
of  manganese  steel.  The  pieces,  which  weighed  from  6 — 8  gi-ams,  were 
quickly  immersed  in  naphtha  so  that  the  fresh  surfaces  scarcely 
became  tarnished.  After  removing  the  naphtha  from  the  sample  for 
analysis  by  means  of  ether,  the  metal  was  dried  in  a  stream  of  drj 
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air  and  finally  dissolved  in  hydrochloric  acid  cooled  by  ice.  The 
quantity  of  calcium  carbide  was  determined  by  weighing  the  copper 
acetylide  formed  from  the  acetylene  which  was  liberated. 

E.  W.  W. 

Tarugi's  View  of  the  Formation  and  Composition  of 
Bleaching  Powder.  Hugo  Ditz  {Zeit.  cmgew.  Cheni.,  1905,  18, 
1690—1693.  Compare  Tarugi,  Abstr.,  1905,  ii,  32).— Tarugi's  view 
that  bleaching  powder  is  a  substance  of  the  formula  CaOgClgjHoO, 
corresponding  with  4409  per  cent,  of  active  chlorine,  is  inconsistent 
with  the  analyses  of  different  samples  of  bleaching  powder.  On  the 
assumption  of  this  formula,  the  sum  of  the  percentage  numbers  for 
the  various  constituents  of  three  samples  of  bleaching  powder  examined 
amounts  approximately  to  110.  The  excess  of  this  number  over  100 
corresponds  almost  exactly  with  1  atom  of  oxygen.  H.  M.  D. 

Revision  of  the  Atomic  Weight  of  Strontium.  II,  Analysis 
of  Strontium  Chloride.  Theodore  W.  Richards  {Zeit.  anorg. 
Chem.,  1905,  47,  145  — 150). — In  a  previous  investigation  (Abstr., 
1895,  ii,  314),  the  value  Sr  =  87"663  was  found  from  the  analysis  of 
strontium  bromide.  In  the  present  paper,  the  analysis  of  the  chloride 
by  a  similar  method  is  described  ;  the  ratio  SrClg  :  2Ag  was  found  by 
titrating  the  carefully  purified  salt  against  silver  dissolved  in  nitric 
acid,  the  end-point  being  determined  by  means  of  the  nephelometer 
(compare  Abstr.,  1904,  ii,  287).  When  the  value  01  =  35-473,  found 
by  Richards  and  Wells,  is  taken  as  the  basis  of  calculation,  the  value 
Sr  =  87'661  is  obtained  as  the  mean  of  four  concordant  experiments, 
in  satisfactory  agreement  with  the  result  obtained  with  the  bromide, 
whilst  there  is  a  considerable  difference  when  the  former  atomic 
weight  of  chlorine  is  employed.  The  new  value  for  chlorine  is  thus 
confirmed. 

The  mean  of  the  two  series,  Sr  =  87"662  (0=  16),  may  be  taken  as 
the  most  probable  value.  G.  S. 

Barium  Oxide  and  its  Hydrates  :  the  Preparation  of  a  New 
Hydrate.  0.  Bauer  {Zeit.  anorg.  Chem.,  1905,  47,  401— 420).— The 
compound  Ba(OH)2,8H20  melts  at  78"  and  begins  to  boil  at  103°  ; 
on  continued  heating,  the  temperature  rises  steadily  to  109°,  at  which 
point  it  remains  constant  for  some  time,  and  crystals  of  a  hydrate, 
Ba(OH)2,3H.p,  not  previously  described,  separate  out.  The  now 
hydrate  occurs  in  clear,  lustrous,  rhombic  crystals ;  chemically  it 
behaves  in  all  respects  like  the  octahydrate. 

Corresponding  strontium  and  calcium  compounds  could  not  be 
obtained,  Cr.  S. 

• 

Alloys  of  Cadmium  and  Zinc  containing  Lead.  Franz 
Novak  {Zeit.  anorg.  Chem.,  1905,  47,  421 — 445.  Compare  Ericson- 
Auren  and  Palmaer,  Abstr.,  1902,  ii,  64;  Brunner,  Ab.str.,  1904,  ii, 
315  ;  1905,  ii,  235).— The  investigation  was  undertaken  with  the 
object  of  determining  how  the  properties  of  zinc  on  which  its  employ- 
ment for  process  blocks  depend    aie  modified   by  small  amounts  of 
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cadmium  and  lead.  The  metal  was  used  in  the  form  of  thin  sheets, 
rolled  at  120°.  The  precautions  taken  to  secure  uniformity  of  com- 
position in  the  alloys  are  described. 

The  rate  of  solution  in  acids  was  determined  by  measuring  the 
liydrogen  evolved  and  by  finding  the  loss  of  weight  of  the  plates ;  it 
was  found,  in  agreement  with  Spring  (Abstr.,  1888,  900),  that  the 
reaction  velocity  only  attains  its  maximum  value  after  some  time 
(induction  period).  The  rate  at  which  zinc  containing  0*1 — 0*8  per 
cent,  of  lead  is  dissolved  by  ^A  10  hydrochloric  acid  is  lessened  by  the 
addition  of  cadmium  up  to  1  per  cent.,  and  the  induction  period  is 
lengthened.  On  the  other  hand,  the  rate  of  solution  in  5  per  cent, 
nitric  acid  is  somewhat  increased  by  addition  of  cadmium.  Quantities 
of  lead  up  to  2  per  cent,  (the  limit  of  solubility  of  this  metal  in  zinc) 
have  no  effect  on  the  reaction  velocity,  larger  proportions  lessen  it 
considerably.  These  results  find  a  simple  explanation  on  the  theory 
that  the  rate  of  solution  is  greatly  influenced  by  local  electric  currents 
(compare  Ericson-Auren  and  Palmaer,  loc.  cit.). 

When  zinc  and  its  cadmium  alloys  are  heated  at  270°  for  some  time 
and  then  cooled,  they  are  attacked  by  acids  rather  more  rapidly  than 
samples  which  have  been  rolled  at  120°;  this  behaviour  is  connected 
with  a  change  in  the  crystalline  structure. 

Addition  of  \  per  cent,  of  cadmium  increases  the  hardness  and 
breaking  stress  of  zinc,  but  when  more  than  h  per  cent,  of  the  former 
metal  is  present,  the  opposite  effect  is  pi'bduced. 

Photomicrographs  of  several  of  the  alloys  referred  to  are  given  in 
the  paper.  G.  S. 

Determination  of  Atomic  Weights  of  Rare  Earths.  Otto 
Brill  {Zeit.  anwg.  Chem.,  1905,  47,  464 — 476.  Compare  Nern.st  and 
Riesenfeld,  Abstr.,  1903,  ii,  571). — Further  experiments  on  the  rare 
earths  have  been  made  with  Nernst's  micro-balance  by  the  method 
already  described  (loc.  cit.). 

A  method  largely  used  in  determining  the  atomic  weights  of  rare 
earths  is  to  convert  the  oxide  into  the  corresponding  normal  sulphate  or 
vice  versd.  According  to  Kriiss  (Abstr.,  1893,  ii,  283),  acid  sulphates 
are  completely  converted  into  normal  sulphates  by  heating  for  some 
time  at  350°.  To  test  this  method,  oxides  of  .several  rare  earths  were 
evaporated  with  sulphuric  acid,  small  quantities  of  the  resulting  acid 
sulphates  placed  in  the  scale  pan  of  the  micro-balance,  and  heated  in  an 
electric  furnace  for  ten  or  fifteen  minutes  at  temperatures  increasing 
by  intervals  of  50°,  the  weight  being  determined  after  each  heating. 
At  350°,  the  weight  did  not  remain  constant,  so  that,  as  Wild  has 
al.so  pointed  out  (Abstr.,  1904,  ii,  173),  the  temperature  given  by 
Kriiss  for  conversion  into  the  normal  sulphate  is  too  low.  At  450"*,  the 
conversion  to  normal  sulphate  was  complete,  at  700°  thi.s  began  to 
decompose  into  basic  sulphate,  the  change  being  complete  at  900° ;  at 
1150',  the  latter  was  completely  transformed  into  oxide.  The  basic 
sulphates  of  yttrium,  ytterbium,  erbium,  lanthanum,  and  samarium, 
thus  prepared  for  the  first  time,  have  the  general  formula, 
M^03,80,j,  and  occur  in  white  needles.  From  the  order  in  which  they 
decompose  on  heating,  the  relative  basic  character  uf  the  oxides  can  be 
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determined  ;  from  the   weakest   to   the   strongest   base  the  order  is 
Yb,  Er,  Y,  Sa,  La. 

It  is  shown  that  atomic  weights  can  readily  be  determined  by 
heating  at  480°  to  form  the  normal  sulphate,  then  at  1150°  for  some 
minutes  to  form  the  oxide  ;  the  method  is  particularly  useful  for 
rapidly  determining  the  atomic  weights  of  fractions.  G.  S. 

Victorium,  and  the  Ultra-violet  Phosphorescence  of 
Gadolinium.  Georges  Urbain  {Compt.  rend.,  1905,  141,  954—958). 
— If  the  phosphorescent  spectrum  obtained  by  Crookes  with  different 
specimens  of  gadolinium  (Abstr.,  1899,  ii,  751  ;  1905,  ii,  250)  is 
correctly  ascribed  to  a  new  element,  victorium,  the  intensity  of  the 
spectrum  should  be  diminished  by  diluting  the  gadolinium.  The 
author  finds,  however,  that  a  mixture  of  2"8  parts  of  gadolinium  oxide 
and  97*2  parts  of  lime  gives  a  phosphorescent  spectrum  in  which  the 
bands  are  very  intense,  and  similar  results  are  obtained  with  mixtures 
of  lime  containing  only  2/10,000  parts  of  gadolinium  oxide  ;  it  follows, 
therefore,  that  the  phosphorescent  spectrum  given  by  gadolinium  is  a 
characteristic  of  that  element  itself.  M.  A.  W. 

Preparation  of  Crystalline  Orocoite  and  Wulfenite  by  the 
Action  of  Atmospheric  Carbon  Dioxide  on  Alkaline  Solutions 
of  the  Lead  Salts.  G.  Gesaro  {Bull.  Acad.  roy.  Belg.,  1905, 
327). — Many  insoluble  lead  salts  dissolve  in  a  solution  of  potassium 
hydroxide  and  these  solutions,  on  slow  neutralisation  by  atmospheric 
carbon  dioxide,  deposit  the  lead  salts  in  a  crystalline  form.  Such  a 
solution  of  lead  chromate,  on  exposure  to  the  air  for  four  months,  gave 
a  red,  crystalline  deposit  which  had  the  appearance  and  properties  of 
crocoite.  A  solution  of  lead  molybdate  became  turbid  and  blue,  but 
after  some  time  gave  a  very  dense  grey,  granular  powder  with  a 
metallic  lustre,  formed  of  microscopic,  transparent,  tetragonal  tablets. 

F.  G.  C.  S. 

Distillation  of  Copper.  Henri  Moissan  {Compt.  rend.,  1905, 
141,  853—857.  Compare  Abstr.,  1893,  ii,  507  ;  1904,  ii,  617  ,  Fery, 
Abstr.,  1903,  ii,  293  ;  Krafft  and  Bergfeld,  Abstr.,  1905,  ii,  144).— 
Copper  is  readily  distilled  when  heated  in  an  electric  furnace  ;  with  a 
current  of  300  am{.ieres  and  110  volts,  77'7  per  cent,  of  the  metal  is 
volatilised  in  eight  minutes,  whilst  with  a  current  of  800  amperes  and 
110  volts  several  kilograms  of  copper  can  be  distilled  in  a  few 
minutes.  The  metallic  distillate  condenses  on  a  copper  cooler  placed 
in  the  furnace  in  the  form  of  iridescent  filaments  5  to  7  mm.  thick, 
having  a  red  to  yellow  colour,  a  sp.  gr.  8*16  (Kalhbaum,  Roth,  and 
Siedler  found  8-932,  Abstr.,  1902,  ii,  259),  and  containing  99-76  per 
cent,  of  copper,  the  impurities  consisting  of  lime  and  graphite.  The 
fused  ingot  of  copper  remaining  in  the  crucible  exhibits  the 
phenomenon  of  "  spitting,"  on  cooling  evolving  large  quantities  of 
gas,  and  when  quite  cold  is  covered  with  a  layer  of  graphite  having  a 
sp.  gr.  of  2-12,  and  consisting  of  96-25  per  cent,  of  carbon,  3-36  per 
cent,    of    ash,   and   0-21  ,per   cent,    of    hydrogen.      A    microscopic 
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examination  of  a  polished  section  of  the  ingot  shows  that  it  contains 
a  large  number  of  spherical  cavities  lined  with  brilliant  crystals  of 
graphite.  M.  A.  W. 

Copper  and  Arsenic.  K.  Friedrich  (Metalhcrgie,  1905,  2, 
477 — 495). — The  author  has  studied  the  alloys  of  copper  and  arsenic 
containing  0 — 44  per  cent,  of  arsenic.  Alloys  richer  in  arsenic  than 
this  cannot  be  obtained  under  atmospheric  pressui-e.  and  the  higher 
alloys  lose  most  of  their  arsenic  when  heated  for  any  length  of  time 
at  300°.  The  freezing-point  curve  shows  a  well-marked  maximum 
at  70-88  per  cent.  As  and  830°,  corresponding  with  the  compound 
CugAs,  and  the  existence  of  a  compound  CugAs.,.  dissociating  below 
its  melting  point,  is  also  indicated.  Eutectic  points  occur  at  78 '5, 
60'6,  and  52 '5  per  cent,  of  arsenic  respectively,  the  corresponding 
eutectic  temperatures  being  683°,  711°,  and  603°.  A  transformation 
of  unknown  character  was  observed  at  307°.  The  microscopic 
examination  of  sections  etched  with  copper  ammonium  chloride  or 
electrolytically  in  dilute  nitric  acid  confirms  the  evidence  of  the  freez- 
ing-point curve. 

The  formation  of  CugAs  and  Cu,jAs,  occurring  in  nature  as 
algodonite  and  whitneyite  respectively,  is  not  observed  in  melting 
together  copper  and  arsenic,  and  the  existence  of  the  compound 
CuoAs  is  also  not  confirmed.  C.  H.  D. 


Commercial  Cuprosilicon.  Paul  Lebeau  (Compt.  rend.,  1905, 
141,  889—891.  Compare  Vigouroux,  Abstr.,  1896,  ii,  362,  and 
Chalmot,  Abstr.,  1896,  ii,  362). — A  microscopical  examination  of  the 
polished  surface  of  commercial  cuprosilicon  shows  that  it  contains 
large  and  small  crystals  of  silicon  embedded  in  a  matrix  of 
cuprosilicon  ;  when  the  uncombined  silicon  is  removed  by  treatment 
with  10  per  cent,  sodium  carbonate  solution  and  the  cuprosilicon 
dissolved  in  nitric  acid,  a  residue  is  left  consisting  of  steel-grey 
crystals  of  ferrosilicon,  FeSi..,  and  these  three  constituents  are  present 
in  the  following  proportions:  free  silicon  51  "11,  cuprosilicon  49"97, 
ferrosilicon  3*49  per  cent.  The  cuprosilicon  contains  10-36  to 
10-88  per  cent,  of  silicon,  and  has  therefore  the  composition  Cu^Si, 
and  not  Cu.,Si  as  stated  by  Vigouroux  (Abstr.,  1896,  ii,  362)  and  de 
Chalmot  (Abstr.,  1896,  ii,  362  ;  1897,  ii,  262).  M.  A.  W. 

A  Modification  of  Mercurous  Chloride.  Julius  Mkvkk  {^/^eit. 
(uiorg.  Chem.,  1905,  47,  399 — 400). — When  solutions  of  mercuric 
chloride  and  lithium  sulphite  are  mixed,  the  heavy,  whit«  precipitate  of 
ordinary  calomel  filtered  off,  and  the  clear  solution  heated  to  70 — 80°, 
a  new  modification  of  mercurous  chloride  separates  in  lustrous  scales. 
It  has  a  sp.  gr.  4-5 — 5  as  compared  with  6  5 — 7  for  the  ordinary  salt ; 
it  changes  into  the  latter  on  sublimation.  It  shows  no  diffei-ence  of 
potential  when  measured  against  ordinary  mercurous  chloride  in  a 
galvanic  coll,  so  that  it  does  not  seem  to  be  an  allotropic  modification 
of  the  latter.  G.  S. 
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Action  of  Silicon  on  Pure  Aluminium  and  its  Action  on 
Impure  Aluminium.  Silicoaluminides.  Emile  Vigouroux  {Compt. 
rend.,  1905,  141,  951 — 953). — Pure  silicon  and  aluminium  do  not 
combine  to  form  an  aluminium  silicide,  but  when  heated  in  the 
presence  of  the  oxide  or  a  salt  of  another  metal,  a  compound  con- 
taining silicon,  aluminium  and  the  metal,  or  the  silicoaluviinide  of 
the  metal  is  formed.  The  silicoaluminides  of  iron,  nickel,  cobalt, 
chromium,  manganese,  molybdenum,  tungsten,  vanadium,  uranium, 
and  titanium  have  been  prepared  ;  they  are  crystalline,  hard,  dense, 
brittle,  and  present  a  metallic  appearance.  A  few  are  attacked  by 
dilute  acids  with  formation  of  silica,  but  most  of  them  resist  the 
action  of  even  concentrated  acids  with  the  exception  of  hydrofluoric 
acid,  and  they  are  not  attacked  by  solutions  of  alkali  hydroxides. 

M.  A.  W. 

Physical  and  Chemical  Properties  of  Slags.  Thomas  Turner 
{J.  ;Soc.  Chem.  Ind.,  1905,  24,  1 142— 1147).— The  classification  of 
slags,  their  physical  properties,  the  crystallisation,  melting  points, 
temperatures  of  formation,  and  fluidity  are  discussed.  Experiments 
have  been  undertaken  to  ascertain  as  far  as  possible  the  constitution 
of  a  typical  slag.  A  quantity  of  blast  furnace  slag  weighing  six  tons 
was  allowed  to  cool  slowly,  and  samples  were  taken  from  six  positions 
chosen  so  as  to  represent  the  relative  order  of  solidification.  No 
evidence  of  the  separation  of  calcium  or  aluminium  silicates  during 
the  process  of  cooling  is  afforded  by  the  analytical  data  for  the 
various  samples.  The  most  noteworthy  fact  elucidated  is  that  the  last 
fluid  portion,  which  had  a  creamy-white  colour,  contained  a  distinctly 
smaller  proportion  of  sulphur  than  the  other  samples.  Apart  from 
this  elimination  of  sulphur  from  the  liquid  portion  of  the  slowly  cooling 
slag,  there  is  but  little  evidence  of  any  alteration  in  composition.  The 
proportion  of  aluminium  is,  however,  highest  in  the  parts  which  con- 
tain most  sulphur,  and  these  parts  have  the  most  marked  blue  colour. 
This  observation  supports  the  view  that  the  blue  colour  of  the  blast 
furnace  slag  is  due  to  some  form  of  aluminium  oxysulphide.  With 
regard  to  the  relationship,  of  magnesium  and  sulphur,  the  sample 
richest  in  sulphur  contained  the  smallest  proportion  of  magnesium  and 
vice  versd. 

Cooling  curves  of  the  different  samples  were  taken,  but  these  give 
no  evidence  of  eutectics,  and  do  not  permit  of  a  distinction  between 
the  fluid,  plastic,  and  solid  states.  Solidification  extends  over  a  wide 
temperature  interval,  but  very  different  values  were  obtained  by 
different  observers  for  the  temperatures  at  which  the  process  begins 
and  ends.  H.  M.  D. 

Volatility  of  Indium  Oxide.  Julius  Meyer  (^eit.  anorg.  Chem., 
1905,  47,  281 — 286). — The  determination  of  the  atomic  weight  of 
indium  by  conversion  into  the  oxide  is  inaccurate  owing  to  the 
volatility  of  the  latter  at  high  temperatures.  It  is  shown  in  the 
present  pa2)er,  however,  that  tlie  loss  of  weight  on  heating  the  oxide 
for  several  hours  in  a  specially  constructed  platinum  crucible  at  1100" 
is  inappreciable.     In  the  conversion  of  indium  nitrate  into  oxide  by 
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ignition,  a  constant  weight  cannot  be  attained  even  at  1100°;  this 
>eein.s  to  be  due  to  the  obstinate  retention  of  oxides  of  nitrogen  by  the 
oxide.  The  difficulty  can  be  obviated  to  some  extent  by  repeatedly 
treating  the  oxide  with  water  and  evaporating,  or  by  converting  the 
nitrate  into  hydroxide  with  ammonia  and  subsequently  igniting. 

G.  S. 

Interaction  of  Hydrochloric  Acid  and  Potassium  Perman 
ganate  in  the  Presence  of  Various  Inorganic  Salts.  James 
Brown  (Zeit.  anorg.  Chem.,  1905,  47,  314 — 330.  Compare  Abstr., 
1905,  ii,  166). — Standard  solutions  of  hydrochloric  acid  and  of 
potassium  permanganate  were  heated  alone  and  with  known  amounts 
of  various  inorganic  salts  for  a  definite  time  at  50°,  a  definite  amount  of 
standard  oxalic  acid  was  then  added  and  standard  permanganate  run 
in  until  the  red  coloration  was  permanent.  In  a  former  paper  it  was 
shown  that  the  greater  amount  of  permanganate  apparently  reduced  in 
the  presence  of  ferric  chloride  is  not  due  to  the  catalytic  action  of  the 
salt,  as  Wagner  had  supposed  (Abstr.,  1899,  ii,  275),  but  to  oxidation  of 
part  of  the  oxalic  acid  by  the  chlorine  evolved  during  the  action.  Corre- 
sponding experiments  with  the  chlorides  of  cadmium,  chromium,  gold, 
and  platinum  show  a  greater  apparent  reduction  of  permanganate  in 
presence  of  these  salts  in  agreement  with  Wagner,  but  when  the 
chlorine  is  removed  by  a  current  of  air  before  adding  the  oxalic  acid, 
the  apparent  amount  of  reduction  is  not  affected  by  the  presence  of 
cadmium  and  gold  salts,  but  is  increased  by  chromium  and  platinum 
salts.  The  author  draws  the  conclusion  that  the  chlorides  of  the 
three  metals  first  mentioned  have  no  catalytic  effect  on  the  action,  the 
difference  in  the  case  of  chi-omium  being  due  to  secondary  reactions 
(partial  oxidation  to  chromate),  whereas  platinic  chloride  acts  as  a 
catalyst. 

Since  the  observed  differences  in  the  majority  of  cases  are  due  to  the 
disturbing  action  of  the  evolved  chlorine,  the  latter  must  have  less 
effect  in  the  presence  of  salts ;  no  very  satisfactory  explanation  of  this 
has  been  found.  Direct  experiments  show  that  after  digestion  there 
is  less  chlorine  present  in  solutions  containing  salts  than  in  the  others, 
but  as  no  appreciable  amount  escapes  into  the  air,  the  suggestion  is 
made  that  in  the  former  case  it  is  used  up  in  some  secondary  reaction. 

The  retarding  effect  of  manganous  salts  on  the  reaction  in  question 
is  probably  due  to  the  production  of  higher  oxides  of  manganese  in 
larger  amount,  so  that  more  oxalic  acid  is  required  for  complete 
reduction.  G.  8. 

Equilibrium  Diagram  of  Iron-carbon  Alloys.  Georges  Charpy 
{Compt.  reitd.,  1905,  141,  9-lH — 951). — lloozeboom's  e(|uilibrium 
diagrams  for  iron-carbon  systems  (Abstr.,  1900,  ii,  728  ;  1904,  ii,  717) 
were  based  on  the  cooling  curves  for  iron-carbon  mixtures  obtained  by 
Roberts-Austen  by  allowing  the  fused  mixtures  to  cool  rapidly ;  the 
author  finds,  however,  that  if,  in  the  ca.se  of  mixtures  containing  from 
2  to  4  per  cent,  of  carbt)n,  the  cooling  is  gradual,  the  two  main 
branches  of  the  cooling  curve  represent  respectively  the  sejKirtition  of 
mixed  crystals  and  of  cementite ;  at  1150"  (not  1050°  as  is  usually 
stated),  the  eutectic  product  consisting  of  mixed  crystals  and  cementite 
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solidifies,  and  below  that  temperature  cementite  separates  from  the  solid 
solution ;  whilst  if  the  cooling  is  I'apid,  the  eutectic  product,  which 
solidifies  at  1160—1165°,  consists  of  mixed  crystals  and  graphite, 
mixed  crystals  or  graphite  separating  above  that  temperature,  and 
gi'aphite  separating  from  the  solid  solution  below  that  temperature. 

M.  A.  W. 

Compounds  of  Iron  with  Silicon.  W.  Gueetler  and  Gustav 
Tammann  [Zeit.  anorg.  Chem.,  1905,47,  163 — 179). — The  authors  have 
studied  the  freezing-point  curve  of  alloys  of  iron  and  silicon,  and  have 
confirmed  the  conclusions  thus  arrived  at  by  microscopic  observations 
and  in  some  cases  by  chemical  analysis. 

The  curve  falls  rapidly  from  the  freezing  point  of  iron  to  a  point  at 
which  33  atom,  per  cent,  of  silicon  is  present ;  along  this  part  of  the 
curve  mixed  crystals  of  Fe  and  FogSi  separate  out  in  the  form  of 
cubes.  The  alloy  containing  33  atom,  per  cent,  silicon  solidifies  at  a 
constant  temperature  like  a  pure  metal  and  may  be  made  up  of 
saturated  mixed  ci'ystals  or  may  be  a  definite  chemical  compound  of 
the  formula  re2Si ;  the  latter  view  is  the  more  probable,  since  several 
previous  investigators  have  isolated  a  compound  of  this  formula  by 
treating  alloys  poor  in  silicon  with  acids,  but  no  other  case  is  known 
in  which  a  chemical  compound  is  the  last  member  of  a  series  of  mixed 
crystals.  Beyond  this  point  the  curve  falls  slightly  until  at  34'7  atom, 
per  cent,  silicon  it  reaches  the  eutectic  point  of  mixtures  of  FcgSi 
and  a  new  compound  FeSi  at  a  temperature  of  1235°.  This  descending 
part  of  the  curve  between  33*3  and  34*7  atom,  per  cent,  silicon 
cannot  be  determined  directly  owing  to  the  small  temperature 
difference  (about  8°) ;  its  existence  is  deduced  from  the  microscopic 
observation  that  the  alloy  containing  34"7  atom,  per  cent,  silicon  is  a 
eutectic  mixture.  Beyond  34*7  per  cent,  silicon,  the  curve  rises  to  a 
well-defined  maximum  at  a  temperature  of  1443°,  when  50  atom,  per 
cent,  of  each  element  is  present  corresponding  with  the  compound 
FeSi ;  aloug  this  part  of  the  curve,  crystals  of  FeSi,  surrounded  by 
masses  of  the  eutectic  mixture  of  FcgSi  and  FeSi,  separate  out. 
Beyond  50  atom,  per  cent,  silicon,  the  curve  falls  until  at  76  atom,  per 
ceot.  the  eutectic  point  of  FeSi  and  silicon  is  reached  at  a  temperature 
of  1245'^ ;  it  then  rises  to  the  melting  point  of  silicon.  Between  76 
and  100  atom,  per  cent,  silicon,  long  crystals  of  this  element, 
surrounded  by  the  eutectic  Si, FeSi,  separate  out. 

Hot  potassium  hydroxide  rapidly  attacks  silicon,  slowly  acts  on 
FeSi,  and  has  practically  no  action  on  FegSi  and  iron.  Hydrochloric 
acid,  on  the  other  hand,  acts  rapidly  on  iron,  slowly  on  Fe.,Si,  and  has 
scarcely  any  effect  on  FeSi  and  Si.  These  facts  can  be  made  use  of  in 
analysing  the  alloys. 

The  hardness  of  these  substances  decreases  with  increasing 
percentage  of  iron.  Alloys  containing  up  to  47 "5  atom,  per  cent, 
silicon  are  magnetic,  whilst  those  containing  more  than  50  atom,  per  cent, 
are  non-magaetic.  The  transition  temperature  of  a-  into  /3-iron  does 
not  seem  to  be  appreciably  altered  by  the  presence  of  silicon.     G.  S. 

Action  of  Silicon  Chloride  on  Iron.  Emile  Vigouroux  {Compt. 
rend.,    1905,    141,    «S28 — 830). — Silicon    tetrachloride   is   completely 
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decomposed  by  iron  below  a  red  heat,  or  at  1100°  with  the  formation 
of  the  iron  silicide,  Fe2Si,  and  ferrous  chloride  according  to  the  equation 
SiClj^  +  4Fe  =  Fe2Si  +  2FeCl2.  Iron  silicide,  FeoSi,  is  decomposed  by 
chlorine  with  incandescence,  by  concentrated  hydrochloric  acid,  or  by 
aqua  regia;  it  dissolves  completely  in  dilute  hydrofluoric  acid,  and  is 
not  attacked  by  acetic  or  nitric  acid  (compare  Moissan,  Abstr.,  1896, 
ii,  173  ;  Lebeau,  Abstr.,  1900,  ii,  729  ;  1901,  ii,  317  ;  and  Jouve,  Abstr., 
1902,  ii,  595).  Attempts  to  prepare  the  higher  silicide,  FeSi,  obtained 
by  Fremy  {Enc.  Chivi.,  Art.  Per.),  by  the  action  of  silicon  tetrachloride 
on  iron,  were  unsuccessful.  M.  A.  W. 

The  Composition  of  Colloidal  Ferric  Hydroxychloride  in 
Relation  to  the  Concentration  of  Hydrochloric  Acid  in  the 
Containing  Fluid.  G.  Malfitano  (Compt.  rend.,  1905,  141, 
660—662,  680—683.  Compare  Abstr.,  1905,  ii,  459).— The  colloid  is 
obtained  by  heating  a  0*5  per  cent,  solution  of  ferric  chloride  in  an  auto- 
clave at  100 — 115°  for  fifteen  to  thirty  minutes ;  after  dialysis  and  filtra- 
tion through  collodion,  a  solid  colloidal  residue  is  obtained.  A  washed 
preparation  contained  1"57  per  cent.  Fe  and  0*16  per  cent.  CI,  and  after 
dialysis  a  0  01  per  cent,  solution  of  HCl. 

It  is  concluded  that  the  amount  of  HCl  separating  depends  on  the 
quantity  and  composition  of  the  colloid  and  is  proportional  to  the 
quantity  of  water  and  increases  with  rise  of  temperature,  hence  the 
system  H{Fe20^Hg)nCl  tends  to  exist  in  equilibrium  with  the  solution 
in  which  it  is  suspended. 

By  the  action  of  free  hydrochloric  acid  on  colloids  of  the  type 
H(Fe205Hg),jCl,  the  value  of  n  diminishes,  H(Fe20gH(.)Cl  being  the 
limiting  value  ;  for  instance,  25  c.c.  of  a  preparation  containing  (in 
millionths  of  a  gram  atom)  1654H(Fe.20^He)3.oCl  +  76HCl  are  filtered 
and  heated  with  200  c.c.  containing  3464HC1,  and  after  cooling  and 
filtration  analysis  indicates  1828H(Fe._jOgHg)2.9iCl-l- 3290HC1. 

From  numerous  similar  experiments,  the  author  concludes  that 
on  increasing  the  concentration  of  HCl  the  coUoid  approaches  more 
nearly  to  H(Fe20^H^)Cl.  When  the  colloid  is  once  precipitated  it  may 
lose  HCl  even  in  a  strongly  acid-containing  fluid. 

Two  hundred  c.c.  of  the  colloidal  solution  were  diluted  to  1  litre 
containing  5  grams  HCl  and  heated  at  130°  in  a  Jena  flask  ;  on 
analysis  of  the  total  contents  of  the  flask,  13H(Fe20gHg)i^Cl-h 
1015B'e2Cl^+28456HCl  was  obtained. 

When  once  the  HCl  which  was  combined  with  the  Fe^O^Hg  reunites 
to  form  a  molecule  of  HCl,  the  stability  of  the  compound  disjippears,  and 
in  spite  of  the  concentration  of  the  solution  the  colloid  loses  HCl,  and 
the  ferric  hydroxide  is  converted  into  chloride.  F.  G.  C.  S. 

Vanadium  Sesquisulphate.  Arthur  Stahler  and  Heinz 
WiRTHWEiN  {Ber.y  1905,  38,  3978—3980.  Compare  Abstr.,  1905, 
ii,  595). —  Vanadiuvi  hydrogen  sulphate,  Vd2(SO^)3,H2S04,12H„0,  ob- 
tained by  methods  similar  to  those  used  for  the  corresponding 
titanium  salt,  more  especially  by  the  electrolytic  reduction  of  blue 
vanadyl  sulphate,  is  a  green,  finely-crystalline,  silky  powder,  and  is 
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insoluble  in  alcohol,  ether,  acetic  acid,  or  60  per  cent,  sulphuric  acid. 
Its  aqueous  solution  has  a  green  colour.  The  ammonium  salt, 
Yd2(SO^)3,(NH4)2S04,12H20,  and  rubidium  salt  have  been  prepared. 
Vanadiuvi  sesquisulphate,  Vd2(S04)3,  is  obtained  when  the  green  salt  is 
heated  slowly  at  180°  in  an  atmosphere  of  carbon  dioxide ;  it  forms  a 
microcrystalline  powder,  and  dissolves  in  hydrochloric  acid  to  a 
yellowish-brown,  or  in  dilute  sulphuric  acid  to  a  green  solution. 

J.  J.  S. 

Modifications  of  Antimony,  Alfred  Stock  and  Werner 
SiEBERT  {Ber.,  1905,  38,  3837— 3844).— A  new  black,  amorphous 
modification  of  antimony  can  be  prepared  either  by  the  action  of 
oxygen  or  of  air  on  liquid  antimony  hydride  at  about  -  40°,  or  by 
rapid  cooling  of  the  vapour  of  ordinary  metallic  antimony.  Special 
apparatus  for  these  operations  is  described,  the  last  method  consisting 
in  distilling  the  metal  from  a  porcelain  tube,  heated  electrically  by  a 
platinum  wire  to  about  300°,  in  a  good  vacuum  on  to  a  surface  cooled 
by  liquid  air.  The  black  antimony  has  a  sp.  gr.  5"3,  it  is  chemically 
more  active  than  the  grey  form,  and  oxidises  and  often  catches  fire  in 
the  air  at  the  ordinary  temperature.  At  400°,  it  is  converted  instantly 
into  the  stable  grey  form  and  suffers  the  same  change  slowly  on 
boiling  with  water ;  it  may  be  freed  from  antimony  oxide  by  washing 
with  hydrochloric  acid. 

Antimony  also  exists  in  a  third — a  yellow  modification.  This  has 
been  so  far  prepared  only  in  minute  quantities  either  by  the  action  of 
oxygen  on  antimony  hydride  at  —  90°,  or,  better,  by  the  interaction  of 
antimony  hydride  and  chlorine  dissolved  in  liquid  ethane  at  -  100°  in 
red  light.  The  yellow  modification  is  very  unstable ;  it  blackens 
above  -  90°  even  in  the  dark.  On  shaking  yellow  antimony  with 
carbon  disulphide  at  temperatures  below  -  50°,  a  suspension  of 
insoluble  antimony  in  the  colloidal  state  is  obtained,  which  above 
-  50°  is  in  a  few  seconds  changed  into  the  black  modification. 

Cohen's  a-antimony  is  probably  identical  with  the  black  antimony 
described  above.  E.  F.  A. 

Melting  Point  of  Gold  and  Expansion  of  Gases  at  High 
Temperatures.  III.  Adrien  Jaquerod  and  F.  Louis  Perrot 
{Arch.  Sci.  j^hys.  nat.,  1905,  [iv],  20,  606 — 529). — The  mean  value  for 
the  melting  point  of  gold  in  the  authors'  determinations  was  1067*4° 
±1*8°.  Previous  determinations  vary  from  1061°  to  1200°,  but  the 
three  most  trustworthy  values  are  1 064*3  (Holborn  and  Day),  1065*6° 
(D.  Berthelot),  and  the  authors',  giving  a  mean  of  1065*8°,  or,  allowing 
a  little  more  weight  to  the  authors'  value,  1066°,  which  they  consider 
to  be  the  value  which  should  be  accepted  for  the  melting  point. 
From  the  experiments,  the  relative  values  of  the  coefficients  of  expan- 
sion of  the  various  gases  employed  between  0°  and  10674°  may  be 
obtained,  and,  taking  the  value  0*0036643  for  nitrogen,  the  other 
values  are :  air,  00036643  ;  carbon  monoxide,  0*0036638 ;  oxygen, 
0*0036652;  carbon  dioxide,  (1)  00036756;  (2)  00036713  (see 
Abstr.,  1905,  ii,  506,  627).  L,  M.  J. 
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Precipitation  of  Metallic  Gold.  P.  E.  Jamesox  {J.  Amer. 
Chem.  Soc,  1905,  27,  1 444).— By  the  following  method,  gold  can  be 
rapidly  precipitated  in  a  convenient  state  for  collection.  A  stick  of 
potassium  nitrite  weighing  about  5  grams  is  placed  in  a  solution  of 
1  gram  of  gold  chloride  in  30  c.c.  of  water,  and  about  3  c.c.  of  con- 
centrated sulphuric  acid  are  added  immediately.  When  the  reaction 
has  ceased,  another  piece  of  potassium  nitrite  of  the  same  size  is 
added,  and  the  solution  is  stirred  until  a  clear  pale  blue  solution  is 
obtained.  The  pi-ecipitated  gold  collects  at  the  bottom  of  the  vessel 
in  the  form  of  dark  brown  nodules  which  can  be  easily  separated  by 
decantation.  E.  G. 

Hydrated  Palladium  Dioxide.  Italo  Bellucci  {Zeit.  anorg. 
Chem.,  1905,  47,  287— 288).— A  reply  to  Wohler  and  Kbnig's 
criticism  (Abstr.,  1905,  ii,  722)  regarding  the  author's  statements  as 
to  the  composition  of  hydi*ated  palladium  dioxide  {Gazzetta,  1905,  35, 
i,  343).  G.  S. 
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[Cubanite  as  a  Furnace  Product.]  William  P.  Headdej^ 
{Proc.  Colorado  S'ci.  S'oc,  1905,  8,  39 — 44). — An  incrustation  formed 
on  an  iron  rabble  plate  of  a  McDougall  furnace,  used  for  roasting 
pyritous  copper  ore  at  Anaconda,  Montana,  showed  three  more  or  less 
distinct  layers.  The  two  inner  layers  consisted  mainly  of  ferrous 
sulphide ;  the  material  of  the  outer  layer  has  a  bronze-yellow  colour 
and  conchoidal  fracture,  and  in  composition  approximates  to  cubanite, 
CuFe^S^.  L.  J.  S. 

Abstraction  of  Oxygen  from  the  Atmosphere  by  Iron. 
Charles  Henrv  Smyth,  jun.  (J.  Geol.,  1905,  13,  319— 323).— The 
disintegration  and  weathering  of  crystalline  rocks  is  accompanied  by 
the  oxidation  of  ferrous  iron  to  ferric  iron.  An  attempt  is  made  to 
calculate  the  amount  of  oxygen  abstracted  from  the  atmosphere  by 
this  process  during  geological  time.  The  average  compositions  of 
crystalline  rocks  (F.  W.  Clarke,  Abstr.,  1904,  ii,  669)  and  of  shales 
and  sandstones  give  the  following  data  : 

Original  crust,  FeO  :  FejOg  =  1  : 0-75. 
Sediments  „  „      =  1:1*75. 

Taking  Joly's  estimate  of  the  mass  of  siliceous  sediments  as  64  x  10'" 
tons,  there  must  have  been  a  total  of  835  x  10'-  tons  of  oxygen 
absorbed  by  iron,  or  68*8  per  cent,  of  that  now  present  in  the  atmos- 
phere. L.  J.  S. 

Pseudomorphs  of  Osteolite  after  Calcite:  Crystallised 
Staffelite.  Arthur  Schwantke  {Ceiitr.  Min.,  1905,  641—646). — 
With  other  alteration  products  in  a  weathered  basalt  at  Prausnitz,  in 
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Silesia,  are  white,  compact  masses  of  osteolite,  embedded  in  which  are 
acute  scalenohedral  crystals  with  the  composition  PgOr,,  35*90;  CO,, 
5*85;  CaO,  53'30  =  95*05;  the  latter  are  pseudomorphs  of  osteolite 
after  calcite. 

The  published  analyses  of  osteolite  and  staffelite  are  quoted  and 
compared.  Both  these  minerals  differ  from  apatite  in  containing 
calcium  carbonate  in  addition  to  phosphate ;  some  fluorine  is  present 
in  staffelite,  but  none  in  osteolite.  On  a  specimen  of  staffelite  from 
the  original  locality,  Staffel,  in  Hesse-Nassau,  were  noticed  some  small, 
pale  green,  transparent  crystals  with  the  form  of  apatite,  which  were 
found  to  contain  carbon  dioxide.  Neither  in  the  crystals  nor  in  the 
botryoidal  masses  of  typical  staffelite  are  there  any  enclosures  of 
calcite ;  the  carbon  dioxide  must  therefore  enter  into  the  composition 
of  the  mineral.  Staffelite  and  osteolite  are  probably  identical,  the 
latter  being  an  impure  and  altered  variety  of  the  former.        L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits.  The  Occurrence  of 
Calcium  Compounds  up  to  25°.  Jacobus  H.  van't  Hoff  {Zeit. 
anorg.  Chem.,  1905,  47,  244 — 280). — A  summary  of  work  already 
published  (see  Abstr.,  1904,  ii,  34,  417,  492,  561  ;  1905,  ii,  319,  464, 
641).  G.  S. 

Formation  of  Oceanic  Salt  Deposits.  XLIV.  Limit  of 
Existence  of  Tachhydrite  at  83°.  Jacobus  H.  van't  Hoff  and 
J.  d'Ans  {Sitzungsher.  K.  Akad.  Wiss.  Berlin,  1905,  913 — 916. 
Compare  van't  Hoff  and  Lichtenstein,  Abstr.,  1905,  ii,  262,  641). — 
The  diagram  representing  the  conditions  of  separation  of  the  various 
calcium  compounds  which  play  a  part  in  the  formation  of  oceanic 
deposits  assumes  a  simpler  character  as  the  temperature  rises. 
Solubility  data  are  recorded  for  the  temperature  of  83°  above  which 
tachhydrite,  CaC]2,2MgClo,12H20,  is  incapable  of  existence.  These 
are  contained  in  the  following  table,  the  numbers  expressing  mols.  of 
salt  per  1000  mols.  of  water : 

Saturation  with  respect  to  sodium  chloride  and  CaClj.  MgCLj.  KjClj.  NajCla. 

Calcium  chloride  (CaCl2, 2  HjO)    '. 239  0  0  05 

Tachhydrite,  magnesium  chloride    141  45 '5  0  0*5 

Calcium  chloride,  potassium  chloride 249  0  11  0"6 

Calcium  chloride,  tachhydrite  239  —  0  0'5 

Tachliydrite,  magnesium  chloride,  carnallite 141  45*5  —  0*5 

Calcium  chloride,  potassium  chloride,  carnallite  ...  216  27  10*5  0"5 

Calcium  cliloride,  tachhydrite,  carnallite  239  —  —  0*5 

H.  M.  D. 

Geological  Thermometer.  Jacobus  H.  van't  Hoff  {Zeit. 
Elektrochem.,  1905,  11,  709 — 710). — The  temperature  at  which 
deposits  of  salts  such  as  those  of  Stassfurt  have  been  formed  may  be 
inferred  from  the  properties  of  the  salts  themselves.  In  general,  salts 
containing  less  water  are  formed  at  higher  temperatures,  and  they  are 
able,  at  the  ordinary  temperature,  to  take  up  water.  Glauberite, 
CaNa2(SO^)2,  for  example,  combines  with  water  and  the  compound 
melts  at  29°.     The  melting  point  is  depressed    by  other  salts.     The 
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following  are  the  lowest  temperatures  at  which  the  salts  named  can 
exist  in  presence  of  the  other  salts  occurring  with  them  :  blbdite,  5° ; 
glauberite,  10°;  hexahydrated  magnesium  sulphate,  13^;  thenardite, 
14°;  kieserite,  18°;  kaliblodite,  18°;  octahedral  borax,  34°;  langbeinite, 
37° ;  loweite,  43°  ;  van't-Hoffite,  46°.  A  more  accurate  estimate  of  the 
temperatures  at  which  the  salts  were  deposited  is  obtained  by 
examining  the  salts  which  can  be  deposited  simultaneously  at  a  given 
temperature.  In  this  way  it  is  shown  that  the  following  salts  must 
have  been  deposited  at  temperatures  above  those  given  :  glauberite, 
10°;  langbeinite,  37°;  loweite,  43°;  van't-HoflS.te,  46°;  loweite  and 
glaserite,  57° ;  loweite  and  van't-Hoffite,  60° ;  kieserite  and  potassium 
chloride,  72°.  The  last  appears  to  have  been  the  highest  temperature 
reached  during  the  formation  of  the  Stassfurt  deposits.  T.  E. 

Composition  of  Xenotime.  Waldemak  C.  Beogger  {Nyt  Mag. 
Xaturvid.  Christiania,  1904,  42,  1 — 7). — Kraus  and  Reitinger  (Abstr., 
1901,  ii,  395)  have  considered  xenotime  (YPO^)  to  be  an  altered  form 
of  hussakite  (3R.203,3P205,S03).  The  perfectly  fresh  crystals  of 
brown,  transparent  xenotime  from  Aro,in  Norway,  analysed  by  Blom- 
strand  in  1890,  have  been  examined  for  sulphur  trioxide  by 
O.  Heidenreich,  but  not  a  trace  was  detected.  By  the  replacement  of 
part  of  the  phosphoric  oxide  by  small  and  variable  amounts  of  sulphur 
trioxide,  it  appears  that  there  may  be  a  passage  from  true  xenotime 
(YPO4)  to  the  hussakite  variety  (compare  Abstr.,  1903,  ii,  553). 

L.  J.  S. 

[Columbite,  Fibroferrite,  Enargite,  Alunogen,  Doughtyite, 
&c.]  William  P.  Headdex  {Proc.  Colorado  Sci.  Sac,  1905,  8, 
55 — 70). — Columbite. — Analysis  I  is  of  columbite  occurring  as  large 
masses  with  tourmaline  in  pegmatite  at  Canon  City,  Coloi-ado. 
Analysis  II  is  of  similar  material  from  Black  Hills,  South  Dakota  : 


Cb,0,. 

Ta,0,. 

WO3. 

SnOj. 

FeO. 

MnO. 

Ignition. 

Total. 

Sp.    r,T 

I.  56-48 

22-12 

0-45 

0-11 

8-07 

12-45 

0-15 

99-83 

5-66 

II.  54-64 

25-62 

— 

0-15 

6-80 

12-61 

— 

99-82 

5-91 

Fihroferi'ite. — Aggregates  of  greenish-white,  acicular  crystals  from 
Green  River,  Utah,  gave  the  results  under  III,  agreeing  with  the 
formula  Fe2O3,2SO3,10H2O  : 

SO,.  FcjOj.       CaO,MgO.        NajO.  HjO.  Insol.         Total. 

III.     31-57  30-22  traces  0*59  37-06  O'lO  9954 

Enargite. — The  ore  at  the  Powers  Mine,  Willis  Gulch,  Gilpin  Co., 
Colorado,  consists  mainly  of  crystalline  enargite  (analysis  IV), 
associated  with  some  pyrites  and  chalcopyrite.  Crystals  are  encrustecl 
with  quartz.  Although  lead  is  shown  in  the  analysis,  no  lead 
mineral  was  detected  on  the  specimens  : 

S.  As.  Sb.         Cu.  Pb.         Fe.         Zn.         Totil.      Sp.  gr. 

IV.     29-35       16-17       3-77       4840      1-88       030       019        10001        4-48 
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Alunogen. — This  occurs  as  large,  incrusting  masses,  sometimes 
several  hundred  pounds  in  weight,  on  sandstones  and  shales  at 
Doughty  Springs  and  Alum  Gulch,  in  Delta  Co.,  Colorado.  Analysis  V 
is  of  massive  material  (21  "30  per  cent,  of  material  insoluble  in  water 
deducted) ;  VI  and  YII  of  scaly  material ;  YIII  and  IX  of  fibrous 
material.  In  their  content  of  magnesia,  some  of  these  analyses  show 
an  approach  to  pickeringerite  : 


[nsol. 

in 

SO3. 

AI2O3. 

Fe^Os. 

CaO. 

MgO. 

NagO.  K2O.  LijO. 

H2O. 

H2O. 

Total. 

v.* 

37-15 

15-68 

trace 

0-40 

0-74 

trace      —      — 

45-81 

— 

100-00 

VI. 

37-12 
39-18 

13-53 
14-17 

trace 
trace 

trace 
0-09 

2-90 
1-94 

1-25     0-17   trace 

44-84 
43-07 

0-14 
0-71 

99-95 

VII. 

not  determined 

99-16 

nil. 

38-90 

12-51 

trace 

trace 

3-35 

not  determined 

41-96 

2-76 

99-48 

IX. 

37-26 

15-08 

1-19 

trace 

nil 

not  determined 

44-84 

1-37 

99-74 

x.t 

15-00 

39-51 

0-45 

— 

trace 

—      —      _ 

41-80 

1-56 

100-67 

*  Also  SiOj  (soluble  in  water),  0-22.     t  Also  SiOj,  1-91  ;  ZnO,  0-44. 

Doughtyite. — This  name  is  given  tentatively  to  a  hydrated  basic 
aluminium  sulphate,  which  is  formed  abundantly  as  a  white  precipitate 
by  the  interaction  of  the  waters  (an  alkaline  water  and  one  containing 
aluminium  sulphate  in  solution)  of  the  Doughty  Springs,  Delta  Co., 
Colorado.  An  air-dried  sample  gave  results  (analysis  X)  correspond- 
ing with  the  formula  Al2(S04)3,5Al2(OH)6,21H20. 

Bismuthite. — Analysis  is  given  of  an  ore  sample  from  the  Paulina 
Mine,  Nocozari,  Mexico,  consisting  of  an  intimate  mixture  of  bismuth- 
ite (BigSg)  and  micaceous  haematite. 

Palladium. — Description  is  given  of  a  soft,  black  material  con- 
taining palladium,  11*86  ;  copper,  60-21  per  cent.  It  is  an  artificial 
product  of  unknown  origin,  but  may  possibly  have  been  obtained 
from  Wyoming  platinum  ore.  L.  J.  S. 

Minerals  [Stilbite,  Chabazite,  &c.]  from  Gellivare,  Sweden. 
A.  Bygden  {IMl  Geol.  Inst.  Univ.  Upsala,  1905,6,(1902-3),  92—100). 
— In  the  Selets  Mine,  at  Gellivare,  the  iron-ore  is  separated  from  the 
surrounding  granulitic  gneiss  by  a  brecciated  zone  consisting  of  blocks 
of  gneiss  and  ore  embedded  in  a  coarsely  crystalline  mixture  of  horn- 
blende, magnetite,  red  felspar,  and,  sometimes,  quartz.  Cavities  in 
this  binding  material  contain  zeolites.  Analysis  I  is  of  stilbite,  and 
corresponds  with  the  formula  2RO,2Al203,13Si02,14HoO.  Chabazite 
gave  the  results  under  II  and  III,  corresponding  with  the  formulae 
RO,Al203,4Si02,6H20  and  2RO,2Al203,9Si02,13H20  respectively. 
These  zeolites  are  often  attached  to  a  red  mineral,  occurring  as  com- 
pact masses  and  as  square  columns,  which  has  the  composition  given 
under  IV  (also  trace  of  chlorine) ;  it  is  a  pseudomorph  of  felspar 
(orthoclase  and  plagioclase)  after  scapolite. 

A  crevice  in  the  brecciated  granulite  of  the  Oskar  Mine  is  filled 
with  a  soft,  soapy  material,  which  is  either  pale  green  to  rod  (anal.  V) 
or  dark  grey  to  violet-brown  (anal,  VI)  in  colour,  the  two  kinds 
being  sharply  separated.  When  dried  in  the  air,  the  material  hardens 
and  cracks,  and  the  aii'-driod  material  crumbles  when  placed  in  water. 


I.  58-22  14-68  0-22  —  0-11  7-66  —  O'ol  0-44  IS 

II.  47-39  18-66  0-20  —  0-29  8-34  0-96  0-44  2-17  21 

III.  49-87  17-21  0-49  —  0-46  7-74  0-61  0-30  2-27  21 

IV.  64-18  20-11  0-75     —     0-11  1-07  —  8-97  4-04  0 
V.  50-58  19-02  —     1-71    4-54  1-40  —  0-28  008  22 


PHYSIOLOGICAL   CHEMISTRY.  39 

The   substance   approximates   to   celadonite    in   composition,   but   is 
probably  not  homogeneous  : 

SiO,.  AI0O3.  Fe,03.FeO.  MgO.  CaO.  SrO.  NajO.KoO.  H,0.      Total.     Sp.  gr. 
^-,  ,  .- .„     .-..  ^.,,    «,,    „.-, ,   ,0-22     100-06        2-14 

85  100-30  — 

15  100-10       2-09 

78  100-01  2-63—2-67 

72  100-33       2-11 

VI.  38-25  14-18  18-10  2-53   7-23  1-69     —    0-35  015  17-61  100-09       2-31 

L.  J.  S. 

Diffusion  of  Barium  and  Strontium  in  Sedimentary  Rocks. 
L.  CoLLOT  (Compt.  rend.,  1905,  141,  832— 834).— The  occurrences  of 
barytes  and  celestite  in  the  sedimentary  rocks  of  France  are  enumer- 
ated ;  they  are  mostly  in  Jurassic  and  Cretaceous  strata,  but  celestite 
is  found  in  the  "  plastic  clay  "  and  green  marl  of  Tertiary  age  in  the 
Paris  basin.  The  minerjJs  occur  as  crystals  lining  the  cavities  of 
fossil  sheUs,  and  also  as  nodular  concretions ;  in  the  latter  case  the 
barytes  is  sometimes  partly  replaced  by  calcite,  giving  rise  to  forms 
which  have  been  erroneously  described  as  organic  remains. 

L.  J.  S. 


Physiological   Chemistry. 


The  Feeding  of  the  Prog's  Heart.  J.  McGuire  (Zeit.  Biol., 
1905,  47,  289 — 311). — Experiments  are  recorded  on  the  isolated  heart 
of  the  frog  which  relate  to  facts  previously  known  to  most  physiologists  ; 
for  instance,  that  a  mixture  of  salt  solution  and  blood  will  keep  the 
heart  beating,  that  laked  blood  is  toxic,  that  potassium  chloride  is 
poisonous,  that  carbon  dioxide  paralyses,  and  that  temperature  and 
season  have  an  influence.  Bowditch's  staircase  phenomenon  is  due 
to  accumulation  of  carbon  dioxide  in  the  resting  heart,  and  the  im- 
provement is  due  to  a  gradual  removal  of  that  gas  with  successive 
beats ;  no  reference  is  made  to  Waller's  theory  that  the  phenomeuon 
is  due  to  the  favouring  action  of  small  amounts  of  the  same  gas 
developed  during  activity.  Serum,  which  most  observers  find  is 
inten.sely  toxic,  is  here  spoken  of  as  nutritive,  even  when  deprived  of 
ill  oxygen  in  a  vacuum.  W.  D.  H. 

The  Action  of  Carbon  Dioxide  on  the  Frog's  Heart.  R.  H. 
8ALTKT  {Zeit.  Biol.,  1905,  47,  312— 322).— This  paper  deals  particu- 
larly with  details  of  the  harmful  action  of  carbon  dioxide  on  the  heart. 
During  action  the  output  of  the  gas  is  not  much  increased  as  compared 
with  the  resting  condition.  The  view  advanced  concerning  the  stair- 
case phenomenon  is  the  same  as  in  the  preceding  paper.  It  is  assumed 
throughout  that  serum  albumin  is   the  main  nutritive  material    for 
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cardiac  and  other  muscle,  and  carbon  dioxide  is  stated  to  be  harmful 
because  it  renders  this  proteid  not  capable  of  utilisation. 

W.  D.  H. 

Action  of  Nutritive  Fluids  on  the  Heart.  Bertha  Finn  {Zeit. 
Biol.,  1905,47,  323 — 334)— A  somewhat  similar  series  of  observations 
and  conclusions.  Ringer's  solution  is  regarded  as  merely  preservative, 
and  not  nutritive  in  any  sense.  W.  D,  H. 

Respiration  of  the  Heart  of  Turtle  and  Prog.  Julia  Divine 
[Zsit.  Biol.,  1905,  47,  335 — 378). — Another  paper  of  the  same  series, 
dealing  especially  with  the  reducing  action  the  heart  has  on 
oxyhaemoglobin.  "W.  D.  H, 

Loss  of  Function  and  Recovery  of  the  Central  Nervous 
System  in  Frogs.  Julius  Ries  {Zeit.  Biol,  1905,  47,  379—399). — 
The  functions  of  the  central  nervous  system  are  lost  on  cessation  of  the 
blood  supply.  No  recovery  occurs  on  subsequent  perfusion  with  any 
saline  solution  unless  mixed  with  proteid  matter  preferably  obtained 
from  serum.  This  and  the  foregoing  four  papers  are  all  written  with 
the  apparent  object  of  upholding  Kronecker's  theory  on  the  im- 
portance of  serum  albumin  for  the  maintenance  of  the  nutrition  of 
tissues,  particularly  those  which  are  contractile.  [No  reference  is  made 
to  the  experiments  of  Locke  and  others  which  have  led  to  a  contrary 
conclusion.]  W.  D.  H. 

Glycolysis.  Leo  Rapoport  {Chem.  Centr.,  1905,  ii,  1371 ;  from  Zeit. 
Klin.  Med.,  57,  208 — 214). — A  consideration  of  the  action  of  various 
tissues  on  sugar  leads  to  the  conclusion  that  glycolysis  is  due  to 
ferment  action.  W.  D.  H. 

Action  of  Radium  Rays  on  the  Peripheral  Nerves.  Adolf 
Beck  {Bull.  Acad.  Sci.  Cracow,  1905,  286— 289).— The  author  applied 
a  box  containing  10  mg.  of  radium  bromide  to  the  skin  covering  an 
ending  of  the  sciatic  nerve  of  rabbits  ;  in  eight  out  of  thirteen  rabbits, 
sensibility  of  the  foot  to  an  induction  current  disappeared  entirely, 
and  in  the  remaining  rabbits  was  diminished.  No  definite  change  in 
sensibility  could  be  observed  on  a  second  application.  The  action  of 
such  small  quantities  of  radium  must  be  confined  to  the  peripheral 
nerves,  as  only  the  foot  was  affected.  Little  or  no  diminution  of 
sensibility  was  observed  on  applying  radium  rays  to  the  sciatic  nerve- 
endings  of  dogs. 

The  sensibility  of  the  sensory  nerve-endings  of  men  was  in  some 
cases  slightly  increased,  in  others  slightly  decreased,  on  application  of 
radium  rays  to  the  ulnar  nerve.  G.  Y. 

Excretion  of  Creatinine  in  Man.  Cornelis  A.  Pekelharing, 
C.  J.  C.  Hoogenhuyze,  and  H.  Verploegh  {Froc.  K.  Akad.  Wetensch. 
Amsterdam,  1905,  8,  363 — 377). — The  experiments  recorded  confirm 
Folin'.s  views  (Abstr.,  1905,  ii,  183,  268)  on  the  rGle  creatinine  plays 
in  metabolism.     The  slight  variations  noticeable  in  the  daily  output 
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can  be  largely  explained  by  the  amount  of  creatine  and  creatinine  in 
the  food.  The  special  point  investigated  was  the  influence  of  muscular 
work  on  the  excretion.  This  is  found  to  have  no  influence  when  the 
diet  is  sufficient.  Creatinine  is  not  therefore  a  result  of  energy  pro- 
duction. Only  if  the  food  given  is  not  sufiicient  does  an  increased 
output  of  creatinine  appear ;  that  is,  in  these  circumstances,  the 
material  wanted  for  contraction  is  drawn  from  the  muscular  proteids. 

W.  D.  H. 

Eflfects  of  Choline  on  Animals.  E.  Farquhae  Buzzard  and 
Richard  W.  Allex  (Rev.  Neurol.  Psychiatry,  1905,  453 — 461). — The 
repeated  introduction  of  small  doses  of  choline  into  the  circulating 
fluids  of  rats  and  rabbits  does  not  produce  any  important  morbid 
changes  in  the  nervous  system  or  viscera,  and  during  life  no  con- 
vulsions or  paralysis  are  seen.  Large  doses  (greatly  in  excess  of  what 
can  be  produced  in  man  by  degenerative  nervous  diseases)  lead  to 
convulsive  attacks.  It  is  improbable  that  the  convulsions  of  general 
paralysis  or  of  epilepsy  are  due  directly  or  solely  to  the  presence  of 
choline  in  the  blood  or  cerebrospinal  fluid  (confirmatory  of  Mott  and 
Halliburton,  but  against  the  conclusions  of  Donath),  W.  D.  H. 

The  Pharmacology  of  Indaconitine  and  Bikhaconitine. 
J.  Theodore  Cash  and  Wyndham  R.  Dunstan  {Proc.  Roy.  Soc,  1905, 
B  76,  468 — 490.  Compare  Dunstan  and  Andrews,  Trans.,  1905,  87, 
1620,  1636). — Indaconitine,  an  alkaloid  obtained  from  Aconiium  chas- 
manthum,  yields  on  partial  hydrolysis  acetic  acid  and  benzoyl-pseud- 
aconine  ;  the  latter  substance  splits  up  on  further  hydrolysis  into 
benzoic  acid  and  pseudaconine.  Bikhaconitine,  from  A.  spicatuvi  {A. 
ferox,  var.  spicatum),  yields,  under  the  same  conditions;  acetic  acid, 
veratric  acid,  and  a  pseudaconine  identical  with  that  obtained  fi-om 
indaconitine. 

As  regards  physiological  action,  these  two  alkaloids  show  a  qualita- 
tive agreement  with  aconitine,  japaconitine,  and  pseudaconitine,  dealt 
with  in  previous  papers  (compare  Abstr.,  1899,  ii,  42 ;  1901,  ii, 
613).  Bikhaconitine  has  a  more  powerful  toxic  action  on  cats  and 
rabbits  than  indaconitine ;  of  the  alkaloids  so  far  examined,  aconitine 
and  indaconitine  are  about  equally  poisonous,  japaconitine  is  rather 
more  active  than  these,  but  not  quite  so  toxic  as  bikhaconitine,  whilst 
pseudaconitine  is  the  most  active  of  the  series.  Bikhaconitine  and 
indaconitine  are  equally  toxic  towards  frogs.  The  greater  toxic  action 
of  bikhaconitine  towards  warm-blooded  animals  is  due  to  its  more 
powerful  depressing  effect  on  the  respiration  ;  the  respiratory  activity 
of  frogs  is  also  diminished  to  a  greater  extent  by  the  former  alkaloid. 
The  relative  activity  of  the  two  alkaloids  in  abolishing  the  power 
possessed  by  nerve-muscle  preparations  of  responding  to  stimuli  was 
investigated  by  immersing  the  tissues  in  dilute  solutions  of  the  hydro- 
bromide.«,  and  it  was  found  that  in  this  respect  indaconitine  is  slightly 
more  active  than  bikhaconitine. 

The  pseudaconines  obtained  from  the  two  alkaloids  appear  to  be 
identical  in  physiological  action,  and  behave  in  all  respects  like 
the  oconine  from  aconitine  described  in  a  fornior  paper.  G.  S. 
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Are  Toxins  Ferments?  Leo  von  Liebermann  {Chem.  Oentr., 
1905,  ii,  1370—1371  ;  from  Deutsch.  med.  Woch.,  31,  No.  33.  Com- 
pare Abstr.,  1904,  ii,  474).— From  the  consideration  of  the  quantitative 
relationships  of  such  toxins  as  abrin  and  ricin,  the  conclusion  is  reached 
that  the  question  in  the  title  must  be  answered  in  the  negative. 

W.  D.  H. 
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Methane  as  Carbon-food  and  Source  of  Energy  for  Bacteria. 

N.L.SoHNGEN  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1905,  8,  327 — 331). 
— The  fact  that  methane,  which  is  produced  in  enormous  quantities  in 
nature  and  is  chemically  so  inactive,  occurs  only  in  traces  in  the 
atmosphere  led  the  author  to  search  for  living  organisms  capable  of 
feeding  on  this  hydrocarbon.  These  were  discovered  in  short  rod-like 
bacteria,  provisionally  called  bacillus  metluinicus,  which  form  as  a 
slimy  pink  film  on  the  surface  of  a  culture-liquid  (water  100,  calcium 
sulphate  0*01,  ammonium  chloride  0"10,  magnesium  ammonium  phos- 
phate 0"05,  potassium  hydrogen  phosphate  0  05)  impregnated  with 
garden-soil,  sewage,  or  canal-water,  and  placed  in  an  atmosphere  of 
methane  and  oxygen  at  about  30°.  The  methane  is  nearly  all  absorbed 
in  a  week  and  the  presence  of  organic  matter  in  the  culture-liquid 
can  be  shown  by  oxidation  with  standard  potassium  permanganate. 
A  pure  culture  of  B.  methanicus  is  obtained  by  growing  it  on  washed 
agar,  containing  the  necessary  salts,  at  about  30°  in  an  atmosphere 
consisting  of  one-third  methane  and  two-thirds  oxygen.  C.  S. 

Similarity  in  the  Action  of  Salts  of  Copper,  Mercury,  and 
Silver  on  the  Lower  Plants.  Thomas  Bokorny  {Chem.  Zeit.,  1905, 
29,  1201 — 1202). — Algae  are  killed  by  salts  of  copper,  mercury,  and 
silver  at  dilutions  of  1  in  1^000,000 ;  all  other  metals  require  to  be  in 
much  more  concentrated  solution  to  exert  a  harmful  effect.  The 
germicidal  action  of  ferrous  sulphate  is  attributed  to  traces  of  copper 
sulphate  present  in  this  substance  as  an  impurity.  P.  H. 

Influence  of  Formaldehyde  on  the  Energy  of  Increase,  the 
Fermentation  Energy,  and  the  Duration  of  Generation  of 
Different  Varieties  of  Yeast.  Julius  Hirsch  {Chem.  Centr.,  1905, 
ii,  1377 — 1378 ;  from  Allgem.  Zeit.  Bierbrau.  Malzfahr.,  1905). — 
Aldehyde  stimulated  the  energy  of  incease  in  nearly  every  case.  The 
fermentation  maximum  was  generally  reached  only  when  the  energy 
of  increase  had  considerably  diminished.  Formaldehyde  does  not 
hinder  the  separation  of  invertin.  N.  H.  J.  M. 

Fermentation  Process  with  Colophony.  Jean  Effeont 
{Chem.  Centr.,  1905,  ii,  1377;  from  Mon.  scl,  [iv],  19,  ii,  721—722). 
— Abietic  acid  and  colophony  free  from  volatile  acids  are  favourable 
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to  the  development  of  the  organism.  In  a  solution  containing  many- 
yeast  cells  and  few  lactic  acid  bacteria,  the  colophony  settles  more 
on  the  relatively  greater  surface  of  the  rods  than  on  the  yeast  cells, 
and  so  assists  the  yeast  in  its  struggle  with  the  bacteria. 

In  practice,  an  alkaline  solution  of  colophony  is  added  after  in- 
troducing the  yeast  into  the  mash  ;  very  pure  fermentations  result, 
and  the  sterilisation  of  the  mash,  the  addition  of  acid,  and  the 
employment  of  large  amounts  of  yeast  are  unnecessary. 

N.  H.  J.  M. 

Effect  of  a  Drug  on  a  Simple  Vital  Process.  Heinkich 
Dreser  {Zeit.  Elektrochem.,  1905,  11,  739 — 741). — The  effect  of  sodium 
salicylate  on  the  rate  of  evolution  of  carbon  dioxide  by  yeast  cells 
is  studied.  A  small  addition  of  sodium  salicylate  increases  the  rate, 
further  quantities  produce  a  rapid  diminution  in  it,  whilst  for  very 
large  quantities  the  rate  tends  asymptotically  towards  a  value  greater 
than  zero.  The  middle  part  of  the  curve  can  be  represented  by  the 
assumption  that  a  small  addition  of  sodium  salicylate,  dx,  produces  a 
proportional  increase,  dy,  in  the  rate  of  evolution  of  carbon  dioxide, 
which  is  proportional  to  the  quantity  of  salicylate,  x,  already  present, 
or  —  Ijy  dyjdx  =  k.x.  By  putting  (a;  —  b)  in  place  of  x  in  this  equation, 
it  is  made  to  fit  the  first  part  of  the  curve  also.  It  appears  probable 
that  a  part  of  the  salicylate  is  absorbed  by  the  yeast  cells  and  becomes 
inactive ;  the  constant  b  would  represent  this  absorbed  part.  The 
fact  that  the  curve  does  not  tend  towards  zero  .as  the  quantity  of 
salicylate  is  increased  is  probably  due  to  the  superposition  of  another 
phenomenon.  The  evolution  of  carbon  dioxide  by  Buchner's  enzyme 
is  not  aifected  by  sodium  salicylate,  and  a  small  residual  evolution  of 
gas  will  therefore  be  observed  after  all  the  living  yeast  cells  have 
been  poisoned.  T.  E. 

Assimilation  of  Carbon  Dioxide.  Walther  Lou  (Zeit.  Elektro- 
chem., 1905,  11,  745 — 752). — The  author  has  attempted  to  build  up  a 
sugar  from  carbon  dioxide  and  water,  using  the  silent  electric  dis- 
charge in  place  of  the  natural  combination  of  sunlight  and  a  catalyst. 
The  apparatus  was  arranged  in  such  a  way  that  the  products  formed 
were  removed  from  the  action  of  the  discharge  as  quickly  as  possible. 

Moist  carbon  dioxide  yields  carbon  monoxide  and  oxygen  first, 
formic  acid  and  hydrogen  peroxide  are  formed  slowly  as  secondary 
products.     In  moist  carbon  monoxide,  the  main  reactions  are 

CO-|-H2  =  CH20 
(formaldehyde)  and  CO  -I-  HgO  =  COo  +  Hg.  Formic  acid  is  also  produced. 
A  moist  mixture  of  carbon  dioxide  and  hydrogen  gives  formaldehyde 
and  formic  acid.  Carbon  monoxide  and  hydrogen  give  the  same 
products ;  the  formaldehyde  is,  however,  present  in  much  larger 
quantity  and  considerable  quantities  of  carbon  dioxide  are  formed. 
When  the  discharge  is  passed  through  moist  carbon  dioxide  in  presence 
of  a  substance  which  absorbs  oxygen,  formaldehyde  and  formic  acid 
:iie  produced  in  much  larger  quantity.  Chlorophyll  itself  may  be  used 
as  the  oxygen  absorber. 
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Moist  formaldehyde  vapour  decomposes  mainly  into  carbon  monoxide 
and  hydrogen,  but  small  quantities  of  methane  are  also  formed  : 

CH20  +  2H2  =  CH4  +  H20. 
Formic  acid  and  water  vapour  behave  similarly.  From  methane  and 
carbon  dioxide,  it  is  almost  certain  that  alcohol  can  be  synthesised,  and 
alcohol  is  very  probably  one  of  the  intermediate  products  of  the 
natural  synthesis.  Moist  alcohol  vapour  alone  gives  a  mixture  of 
hydrocarbons,  carbon  monoxide,  hydrogen,  and  a  little  carbon  dioxide, 
from  which  further  secondary  products  are  produced.  In  presence  of 
carbon  dioxide,  however,  these  reactions  become  of  secondary  import- 
ance, the  main  change  leading  to  the  formation  of  a  sugar.  The 
substance  is  optically  inactive,  it  reduces  Fehling's  solution,  and  yields 
a  crystalline  osazone  which  melts  at  160 — 164°  and  decomposes  about 
180°.  T.  E. 

Assimilation  by  Plants  during  Different  Periods  of  Growth. 
Hermann  Wilfarth,  Hermann  Romer,  and  Gustav  Wimmer  {Landw. 
Versitcks-Stat.,  1905,63,  1 — 70). — Whilst  barley,  summer  wheat,  peas, 
and  mustard  assimilated  most  of  their  nutritive  substances  by  the 
time  of  flowering,  the  maximum  was  reached  in  the  case  of  potatoes 
only  at  harvest  time. 

With  the  exception  of  phosphoric  acid,  more  or  less  of  the  mineral 
constituents  assimilated  by  barley,  summer  wheat,  peas,  and  mustard 
return  to  the  soil  during  the  ripening  period.  With  potatoes  there 
was  no  return  of  mineral  constituents  to  the  soil. 

The  amount  of  starch  increased  in  all  the  plants  (except  mustard) 
up  to  the  ripening  period.  In  mustard  seed  the  starch  is  replaced  by 
fat.  N.  H.  J.  M. 

Influence  of  Nutrients  on  the  Development  of  Leguminous 
Nodules.  Henri  Flamand  (Bied.  Centr.,  1905,  34,  738 — 740 ; 
from  Ing.  agric,  Gembloux,  1904,  14,  755). — Water-culture  experi- 
ments with  peas,  vetches,  and  beans  were  made  to  ascertain  the  effect 
of  different  salts  on  the  symbiosis  as  indicated  by  the  production  of " 
nodules.  The  plants  were  inoculated  from  corresponding  nodules 
when  three  weeks  old. 

Potassium  nitrate  (1  :  10,000)  prevented  the  production  of  nodules, 
with  sodium  nitrate  a  larger  amount  (1  :  2000)  was  necessary. 

Peptone  has  only  slight  effect,  and  urea  no  action  at  all ;  oxamide 
is  injurious. 

Potassium  phosphate  is  more  beneficial  than  the  chloride  and 
sulphate  in  the  case  of  vetches  and  peas.  With  beans,  the  latter  salts 
are  more  beneficial.  Calcium  and  magnesium  salts  are  very  favour- 
able in  the  case  of  peas  and  beans,  but  some  of  the  salts  hinder  the 
production  of  nodules  on  the  roots  of  vetches ;  only  calcium  sulphate 
is  beneficial  with  vetches.  N,  H.  J.  M. 

Chemotaxis  of  Equisetum  Spermatozoids.  Bengt  Lidforss 
(C7te?n.  Centr.,  1905,  ii,  1270—1271  ;  from  Ber.  deut.  hot.  Ges.,  23, 
314 — 316), — The  specific  irritant  for  the  spermatozoids  of  Equisetum 
(arvense  and  palustre)  is  malic  acid.     The  acid  potassium  and  calcium 
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salts  behave  similarly  to  the  normal  malates  and  have  a  poisonous 
action.  Free  malic  acid  (1/1000  mol.)  has  a  strongly  attractive 
action,  whilst  with  stronger  solutions  the  action  is  reversed.  Salts 
of  maleic  acid  have  also  a  strongly  attractive  action.  Fumaric  acid 
and  its  salts  have  no  action.  N,  H.  J,  M, 

Oxidising  and  Reducing  Properties  of  Living  Cells.  I. 
Oxidising  Power  of  the  Absorbent  Surfaces  of  the  Roots 
of  Flowering  Plants.  M,  Raciboeski  {BvZl.  Acad.  Sci.  Cracow, 
1905,  338 — 346). — The  oxidising  power  of  the  absorbent  surfaces  of 
the  roots  of  flowering  plants  in  presence  of  atmospheric  oxygen  is 
demonstrated  (1)  by  growing  the  plants  in  solutions  of  substances 
which,  when  sufficiently  diluted,  do  not  aifect  the  life  of  the  root  cells, 
and  on  oxidation  yield  coloured  products  either  directly  or  on  subse- 
quent addition  of  a  suitable  reagent,  or  (2)  by  placing  the  sterilised 
germinating  seeds  on  moistened  indicator-paper  prepared  from  such 
oxidisable  substances.  The  most  suitable  indicators  are  a-naphthyl- 
amine,  benzidine,  phenolphthalin,  and  ferrous  ammonium  sulphate. 
The  following  substances  also  are  oxidised  :  Barbadoes  aloes,  guaiacum 
resin,  phloridzin,  caffetannic  acid,  pyrogallol,  leucomethylene-blue, 
ursol,  and  tetramethyl-jo-phenylenediamine.  In  no  case  was  the 
oxidising  power  sufficient  to  liberate  iodine  from  hydrogen  iodide  or 
its  salts.  In  the  absence  of  atmospheric  oxygen,  the  oxidation  of 
a-naphthylamine,  benzidine,  or  phenolphthalin  takes  place  slowly  and 
to  only  a  small  extent. 

The  oxidising  power,  which  is  a  function  of  the  living  cells,  is 
strictly  localised,  being  confined  to  the  absorbent  surfaces  of  the 
roots,  and  being  strongest  in  the  region  of  the  root  hairs.  G.  Y. 

Root  Secretions,  Dmitri  N.  Prianischnikoff  {Bied.  Centr., 
1905,  34,  741—743  ;  from  Ber.  deut.  hot.  Ges.,  1904,  22,  184).— 
Millet  grown  in  sand  was  found  to  assimilate  the  phosphoric  acid  of 
aluminium  phosphate,  both  dried  at  100°  and  ignited,  and  of  iron 
phosphiite  when  merely  dried,  but  only  small  amounts  when  ignited. 
Similar  results  were  obtained  with  vetches  and  mustard,  whilst  lupins 
utilised  ignited  iron  phosphate. 

Rye  and  wheat  failed  to  develop  when  supplied  with  crude  phos- 
phates, whilst  lupins  produced  nearly  as  much  growth  with  crude 
phosphate  as  with  bone  phosphate. 

If  the  different  behaviour  of  gramineous  plants  and  lupins  towards 
sparingly  soluble  phosphates  can  be  shown  to  be  pi'oportional  to  the 
production  of  carbon  dioxide  by  root  respiration,  it  would  lend  support 
to  the  assumption  that  the  dissolving  action  of  roots  is  due  to  carbon 
dioxide  alone  without  intervention  of  free  organic  acids, 

N.  H,  J.  M. 

The  Presence  of  Sucrose  in  Scammony  Root.  The 
Presence  of  Sucrose  in  the  Fresh  Scammony  Root.  Paul 
Mequiek  {J.  I'harm.  Chiin.,  1905,  [vi],  22,  435—438,  492—494).— 
The  dextrorotatory  sugar  present  in  the  mother  liquors  from  which 
crude  scammonin  has  been  precipitated  (compare  Abstr.,  1904,  i,  908) 
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is  sucrose,  which  in  the  form  of  barium  sucrate  can  be  separated  from 
the  other  compounds  present  and  obtained  in  a  crystalline  form  by 
decomposing  the  barium  compound  with  carbon  dioxide  and  recrystal- 
lising  from  alcohol.  One  hundred  grams  of  the  dry  scammony  root 
contain  3 "36  grams  of  sucrose. 

The  fresh  roots  of  scammony  contain  1"872  per  cent,  of  sucrose, 
which  is  equivalent  to  6"802  per  cent,  of  the  dried  root,  since  the 
fresh  roots  lose  72 '45  per  cent,  on  drying  at  105°.  M.  A.  W. 

Malt  Diastase.  Andreas  Kleemann  (Landw.  Versuchs-Stat., 
1905,  63,  93— 134).— For  each  kind  of  barley  there  is  a  definite 
amount  of  water  in  presence  of  which  the  greatest  amount  of  diastase 
is  formed.  It  depends,  however,  how  the  amount  of  water  is  added 
and  taken  vip.  The  losses  of  substances  due  to  respiration  are  greater 
the  greater  the  amount  of  water  absorbed  during  the  softening  and 
germination  of  the  grain. 

The  production  of  diastase  cannot  be  followed  with  sufficient 
certainty  by  the  methods  hitherto  available.  The  method  employed 
in  these  experiments  and  found  to  be  satisfactory  is  described. 

N.  H.  J.  M. 

Effect  of  Improving  Grapes  on  their  Composition.  G.  Curyel 
{Bied.  Centr.,  1905,  34,  743—744;  from  Z>.  Weinlaube,  1904,  573). 
— The  juice  of  improved  grapes  contains  more  acid,  more  sugar,  and 
more  nitrogenous  matter,  but  less  solid  constituents,  especially 
phosphoric  acid,  less  tannin,  and  less  colour,  than  the  original  grapes. 

N.  H.  J.  M. 

Marsh  Soils.  F.  Schucht  (J.  Landw.,  1905,  63,  309—328).— 
Analyses  of  soils  from  the  marshes  of  the  North  Sea,  and  especially 
from  the  mouth  of  the  Weser  (compare  Zeits.  Naturw.,  1903,  76). 

N.  H.  J.  M. 

Nitrogen  Decompositions  in  the  Soil.  F.  Lohnis  {Centr.  Baht. 
Par.,  1905,  ii,  15,  430 — 435). — The  nitrogen  of  calcium  cyanamide 
was  very  quickly  converted  into  ammonia  in  April  and  May,  and  its 
effect  on  the  crop  resembled  that  of  ammonium  salts.  As  regards  the 
decomposition  of  bone-meal,  it  was  found  that  Bacillus  mycoides  and 
Bacterium  vulgare  converted  39  and  28  per  cent,  of  the  total  nitrogen 
into  ammonia  in  three  weeks.  N.  H.  J.  M. 

Development  and  Distribution  of  Nitrates  and  Total 
Water-soluble  Salts  in  Field  Soils.  F.  H.  King,  J.  A.  Jeffeuy, 
and  A.  R.  Whitson  {2Qth  Ann.  Hep.  Agr.  Exper.  Stat.  Univ.  Wisconsin, 
for  1902 — 1903,  339 — 344). — In  soils  growing  maize  and  potatoes,  the 
nitrates  in  the  surface  soil  (to  one  foot)  increased  from  April  to  June, 
after  which,  owing  to  rapid  growth  and  perhaps  to  heavy  rains  as  well, 
there  was  a  falling  off.  The  amount  of  nitrates  in  the  second  foot 
was  much  less.  In  a  dry  season,  the  nitrates  have  a  tendency  to 
accumulate  near  the  surface. 

Determinations  made  from  November  29  to  April  1  showed  in  every 
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case  except  one  that  the  soil  did  not  contain  more  nitrate  at  the  end 
of  the  frost  than  at  the  end  of  the  autumn  just  before  the  frost. 

Plants  growing  in  rich  soil  were  found  to  contain  considerable 
amounts  of  nitrates,  especially  the  lower  parts  of  maize  stems  and  the 
vines  of  potatoes.  N.  H.  J.  M. 

Influence  of  the  Soil  on  the  Proteid  Contents  of  Crops. 
A.  E,.  Whitsox,  F.  J.  Wells,  and  A.  Vivian  {2Qth  Ann.  Rep.  Agr. 
Exper.  Stat.  Univ.  Wisconsin,  1902 — 1903,  345). — Pot  experiments 
with  oats,  maize,  and  I'ape  showed  that  the  percentage  of  proteid 
increased  with  the  amount  of  nitrate  supplied.  N.  H.  J.  M. 

Litter  and  Nitrogen  [Fixation].  Richard  Horxbekger  {Bied. 
Centr.,  1905,  34,  726—727  ;  from  Zeit.  Forst.  Jagdwes.,  1905,  37,  71. 
Compare  Henry,  Abstr.,  1905,  ii,  111). — After  exposing  leaves  (oak, 
beech,  acacia)  and  fir  needles  for  a  year  to  air  and  rain  in  zinc  boxes, 
it  was  found  that  a  gain  of  nitrogen,  equal  to  only  0"3  to  0*4  kilo- 
gram per  hectare,  had  taken  place  in  two  cases,  and  that  in  three 
cases  there  was  a  far  greater  loss  of  nitrogen.  N.  H.  J.  M. 

Calcium  Cyanamide.  Conrad  von  Seelhorst  and  Aloys  Muther 
(/.  Landw.,  1905,  53,  329 — 356). — The  results  of  pot  experiments 
showed  that  calcium  cyanamide  applied  to  a  sandy  loam  had  a 
manurial  value  at  least  equal  to  ammonium  sulphate.  Good  results 
were  also  obtained  with  a  loam. 

In  sand-cultures,  and  possibly  in  the  case  of  soils  very  deficient  in 
fine  soil,  calcium  cyanamide  is  injurious  to  vegetation.  The  poisonous 
action  is  attributed  partly  to  the  presence  of  calcium  carbide  and 
partly  to  changes  in  the  nitrogen  of  the  calcium  cyanamide. 
Addition  of  iron  oxide  to  sand  prevents  the  injurious  action  of 
calcium  cyanamide.  N.  H.  J.  !M. 

Felspar  and  Mica  as  Potassium  [Manures].  Dmitri  N. 
PuiANiscHNiKOFF  {Lccndw.  Versuchs-Stat.,  1905,  63,  151 — 156). — 
Experiments  with  different  plants  showed  that  mica  is  better  as  a 
source  of  potassium  than  orthoclase,  and  that  the  solvent  action 
which  ammonium  salts  show  in  the  case  of  crude  phosphates  is  not 
appreciable  in  the  case  of  orthoclase.  N.  H.  J.  M. 
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New  Burette  Holder.  Azariah  T.  Lincoln  {J.  Amer.  C/iem. 
Soc,  1905,  27,  1442— 1443).— A  new  form  of  burette  holder  is 
described  which  has  the  advantage.s  that  the  burettes  are  always 
vertical  and  parallel,  can  be  readily  put  into  or  x'emoved  from  the 
clamp,  and  can  bo  easily  moved  up  or  down.  For  details,  the 
description  and  diagram  in  the  original  must  be  consulted.         E.  G. 
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Ignition  in  a  Vacuum  by  means  of  the  Electric  Furnace. 
Ernst  Haagn  {Chem.  Zeit.,  1905,  29,  1209). — The  author  recommends 
a  special  form  of  electrical  furnace  for  crucibles,  constructed  by 
Heraeus,  for  use  with  a  vacuum  pump.  With  this  apparatus 
powdered  marble  may  be  ignited  to  constant  weight  under  a  pressure 
of  40  mm.  in  three  minutes.  P.  H. 

Modification  of  Winkler's  Process  for  the  Estimation  of 
[Dissolved]  Oxygen  in  Water.  Hermann  Noll  {Zeit.  angew. 
Chem.,  1905,  18,  1767 — 1768). — In  order  to  allow  for  the  presence  of 
organic  matters  in  waters  when  using  his  manganese  method  for  the 
estimation  of  dissolved  oxygen,  Winkler  takes  equal  portions  of  the 
sample  and  of  distilled  water,  adds  to  each  a  certain  amount  of  man- 
ganic chloride  solution,  and  then  titrates  both  with  thiosulphate  after 
addition  of  potassium  iodide.  The  difference  in  the  iodine  is  calcu- 
lated into  oxygen  and  added  to  the  amount  found. 

The  author  has  slightly  modified  this  procedure.  Two  c.c.  of  a  50 
per  cent,  manganous  chloride,  2  c.c,  of  a  40  per  cent,  sodium  hydroxide, 
and  20  c.c.  of  water  are  shaken  in  a  flask  until  the  mass  has  become 
brown ;  50  c.c.  of  hydrochloric  acid  are  then  added  and  the  whole 
diluted  to  300  c.c.  To  100  c.c.  of  distilled  water  and  also  to  100  c.c. 
of  the  sample  are  now  added  10  c.c.  of  a  5  per  cent,  solution  of 
potassium  iodide,  and  then  25  c.c,  of  the  above  manganic  chloride 
solution,  and  after  five  minutes  the  iodine  in  both  solutions  is  titrated. 
A  number  of  expei-iments  is  given  showing,  however,  that  the  correc- 
tion may,  as  a  rule,  be  neglected,  as  the  action  of  iodine  on  organic 
matters  usually  occurring  in  waters  is  but  trifling.  L.  de  K. 

Volumetric  Estimation  of  Sulphates  with  Benzidine  Hydro- 
chloride in  Presence  of  Thiosulphates,  Sulphites,  and  Sulphides, 
Otto  Huber  {Chem.  Zeit.,  1905,  29,  1227— 1229).— It  is  found  that 
Miiller  and  Diirke's  method  (Abstr.,  1903,  ii,  751)  of  titrating  sulphates 
by  means  of  benzidine  hydrochloride  is  not  directly  applicable  in  the 
presence  of  thiosulphates,  sulphites,  and  sulphides ;  the  following 
modified  procedure  is,  however,  recommended.  By  heating  the  mix- 
ture with  a  few  drops  of  bromine  the  thiosulphate,  sulphite,  and 
sulphide  are  oxidised  to  sulphate ;  after  boiling  off  the  excess  of 
bromine  and  making  neutral  with  sodium  hydroxide,  the  hot  solution 
is  treated  with  benzidine  hydrochloride  ;  this  gives  the  total  sulphate. 
A  second  portion  of  the  solution  is  run  into  iV/10  iodine  acidified  with 
hydrochloric  acid,  the  excess  of  iodine  being  titrated  back  by  means  of 
iV710  thiosulphate.  A  third  portion  of  the  solution,  after  boiling  with 
cadmium  carbonate  to  precipitate  the  sodium  sulphide,  is  cooled,  made 
up  to  250  c.c,  filtered,  and  divided  into  two  portions,  A  and  B,  of  100 
c.c.  each.  A  is  again  run  into  iodine  solution  and  titrated  back  with 
thiosulphate,  which  gives  the  amount  of  thiosulphate  and  sulphite.  B, 
after  boiling  for  twenty-five  minutes  with  10  c.c.  of  2iV^-acetic  acid  to 
destroy  the  sulphite,  and  30  c.c.  of  2#-sodium  acetate,  is  treated  with 
1  gram  of  potassium  chlorate  and  allowed  to  cool ;  titration  with 
iodine  then  gives  the  amount  of  thiosulphate  present ;  the  addition  of 
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sodium  acetate  prevents  the  thiosulphate  from  being  destroyed  during 
these  operations.  P.  H. 

Determination  of  the  Strength  of  the  Solutions  employed 
in  Nitrogen  Determinations.  Felix  Mach  {Landio.  Versuchs-Stat., 
1905,  63,  71 — 80). — The  sodium  hydroxide  solution  employed  is  rather 
less  than  iV/3,  and  is  prepared  by  diluting  225  c.c.  of  a  solution  of 
1  part  of  sodium  hydroxide  in  2  parts  of  water  to  10  litres  and  adding 
a  little  solid  barium  hydroxide.  The  sulphuric  acid  is  prepared  by 
diluting  200  grams  of  strong  acid  to  10  litres.  The  indicator  is  2  c.c. 
of  a  solution  of  congo-red  (2  grams)  in  25  per  cent,  alcohol  (1  litre). 

The  exact  strength  of  the  solution  is  determined  by  distilling  a 
weighed  amount  of  ammonium  sulphate  (about  0'4  gram)  with  mag- 
nesium oxide  and  absorbing  the  ammonia  in  20  c.c.  of  the  acid. 
Hydrogen  sodium  carbonate  (06 — 0"7  gram)  is  gently  heated  until  the 
weight  remains  constant,  washed  into  20  c.c.  of  the  acid,  heated  to 
expel  the  carbon  dioxide,  and  the  excess  of  acid  titrated  with  congo- 
red.  Potassium  tetraoxalate  (0  5  gram)  is  dissolved  in  about  100  c.c.  of 
water  and  directly  titrated  with  phenolphthalein  as  indicator.  The 
nitrogen  value  is  then  calculated  in  the  usual  manner. 

The  ammonium  sulphate  is  prepared  by  adding  a  concentrated  solu- 
tion of  the  salt  (previously  recrystallised  several  times)  to  absolute 
alcohol  (2  parts)  ;  it  is  then  filtered,  washed  successively  with  alcohol 
and  cooled  distilled  water,  partially  freed  from  water  with  filter  paper, 
and  stored  in  a  moist  condition. 

The  calcium  hydrogen  carbonate  is  prepared  by  passing  carbon 
dioxide  through  a  cold  saturated  solution  of  the  carbonate.  The 
washed  precipitate  is  kept  in  a  moist  condition.  N.  H.  J.  M. 

Estimation  of  Mixtures  of  Sulphuric  and  Nitric  Acids.  Georg 
Lunge  and  E.  Berl  {Zeit.  angew.  Chem.,  1905,  18,  1681—1687).— 
The  investigation  of  the  commercial  mixed  acids  involves  the  deter- 
mination of  nitric,  nitrous  and  sulphuric  acids.  It  is  shown  that  the 
method  previously  recommended  for  the  direct  estimation  of  the 
sulphuric  acid,  according  to  which  the  acid  mixture  is  diluted  with 
water,  evaporated  on  the  water-bath,  and  the  residual  acid  titrated, 
yields  results  which  are  too  low  in  consequence  of  the  loss  of  sulphuric 
acid  in  the  process.  The  value  for  the  nitric  acid,  estimated  by 
difference,  is  consequently  too  iiigh.  The  method  of  examination  now 
recommended  consists  in  determining  (a)  the  total  acidity,  (/>)  the 
nitrous  acid  from  the  permanganate  titre,  (c)  the  nitric  and  nitrous 
acids  from  the  total  nitrogen  evolved  in  the  nitrometer.  The  difference 
(c)  -  {b)  represents  the  nitric  acid,  (a)  -  (c)  the  sulphuric  acid.  An 
alternative  method  is  to  determine  the  sulphuric  acid  gravimetrically, 
the  nitrous  acid  by  means  of  permanganate,  and  the  nitrogen  by  the 
•*  nitron  "  method  of  Busch  (Abstr.,  1905,  ii,  282).  The  nitric  acid  is 
then  given  by  the  difference  in  the  values  of  the  third  and  second 
determinations.  H.  M   D. 

Estimation  of  Nitric  and  Nitrous  Acids.  Jacob  Meiseniieimer 
and  FuiEDKicii  Heim  {B«r.,  1905,38,  3834— 3837).— The  nitrite  is  de- 
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composed  by  hydrogen  iodide  and  the  nitrate  subsequently  by  ferric 
chloride  and  hydrochloric  acid  and  the  nitric  oxide  gas  evolved  in  each 
stage  of  the  operation  measured.  The  operation  is  carried  out  in  an 
atmosphere  of  carbon  dioxide  in  a  suitable  flask  and  does  not  take 
longer  than  an  hour  and  a  half.  E.  F.  A. 

Estimation  of  Nitrous  Acid.  Fritz  Raschig  {Ber.,  1905,  38, 
3911 — 3914.  Compare  Meisenheimer  and  Heim,  preceding  abstract). — 
In  solutions  with  which  the  sulphanilic  acid  and  permanganate  methods 
fail,  as,  for  example,  those  containing  hydroxylamine,  the  author 
estimates  nitrous  acid  by  addition  of  potassium  iodide  and  sulphuric 
acid,  and,  after  the  lapse  of  at  least  two  minutes,  titration  of  the 
liberated  iodine  with  sodium  thiosulphate  in  an  atmosphere  of  carbon 
dioxide.  If  the  thiosulphate  titration  is  carried  out  too  soon,  results 
even  10  per  cent,  too  high  are  obtained,  probably  owing  to  the  inter- 
mediate formation  of  nitrosyl  iodide,  NOI,  which  decomposes  slowly 
into  nitric  oxide  and  iodine. 

The  estimation  of  nitrous  acid  by  means  of  permanganate  is  carried 
out  best  by  adding  an  excess  of  this  reagent,  acidifying  with  sulphuric 
acid,  and,  after  two  minutes,  determining  the  unused  permanganate 
with  potassium  iodide  and  thiosulphate.  G.  Y. 

Estimation  of  Citrate-soluble  and  Total  Phosphoric  Acid  in 
Basic  Slag.  Felix  Mach  (Landw.  Versuchs-Stat.,  1905, 63, 81 — 91).— 
"With  regard  to  the  estimation  of  citrate-soluble  phosphoric  acid,  it  is 
shown  that  whilst  Wagner's  method  generally  yields  satisfactory 
results,  this  is  not  invariably  the  case.  It  is  preferable  to  separate 
the  silica  from  the  extract. 

In  determining  total  phosphoric  acid,  the  higher  results  obtained  by 
Shenke's  modification  is  not  due  to  the  different  relation  between  the 
citric  acid  and  ammonia,  but  probably  to  impurities  present  in  the 
phosphoric  acid  precipitate,  which  separates  much  more  quickly  than  in 
the  ordinary  method.  N.  H.  J.  M. 

Estimation  of  Arsenious  Oxide.  Charles  E.  Caspari  and  Leo 
R.  A.  SuPPAN  {Pharm.  Rev.,  1905,  23,  334— 338). —Three  different 
methods  are  given  for  bringing  arsenious  oxide  into  solution  previously 
to  titration,  all  giving  equally  trustworthy  results.  First,  the 
arsenious  oxide  is  dissolved  in  warm  dilute  hydrochloric  acid ;  to  the 
solution,  a  slight  excess  of  sodium  hydroxide  is  added,  the  excess  is 
neutralised  with  iV^-sulphuric  acid,  and  the  solution  titrated  with 
standard  iodine  solution  after  adding  an  excess  of  saturated  sodium 
hydrogen  carbonate  solution.  Second,  the  arsenious  oxide  is  dissolved 
in  dilute  sodium  hydroxide  solution,  the  solution  is  cooled,  neutralised 
with  iV^-sulphuric  acid,  an  excess  of  saturated  sodium  hydrogen  carbonate 
solution  is  added,  and  the  titration  proceeded  with  as  usual.  Third,  the 
arsenious  oxide  is  treated  wilh  saturated  sodium  hydrogen  carbonate 
solution  at  a  boiling  temperature,  the  solution  is  cooled,  and  any 
carbonate  which  may  have  formed  is  converted  into  hydrogen  carbonate 
by  the  addition  of  a  little  iV^-sulphuric  acid,  an  excess  of  saturated 
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sodium  hydrogen  carbonate  solution  is  added,  and  the  whole  titrated 
■with  iodine  solution.  W.  P.  S. 

Simplified  Method  of  Elementary  Analysis  for  Scientific 
Purposes.  Maxihiliaxo  Dexnstedt  {Ber..  1905,  38,  3729 — 3733. 
Compare  Abstr.,  1903,  ii,  103;  1905,  ii,  202,  651).— Further  details 
of  the  author's  method  are  given.  The  substance  to  be  analysed  is 
placed  in  a  boat  which  is  weighed  in  a  glass  tube  of  such  dimensions 
that  it  can  be  readily  pushed  into  the  combustion  tube.  This  inner 
tube  may  be  closed  at  the  one  end  if  the  substance  is  readily  volatile, 
and  also  when  the  substance  is  difficult  to  volatilise,  provided  carbon  is 
not  deposited  during  the  volatilisation.  An  open  inner  tube  may  be 
used  for  substances  such  as  sugar  and  proteids  which  deposit  much 
carbon  on  heating.  Another  arrangement  which  gives  very  good 
results  permits  of  oxygen  being  passed  through  the  outer  and  inner 
tubes  at  the  same  time  (see  figure). 
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The  combustion  is  proceeding  regularly  when  the  contact  substance 
glows  brightly  or  when  a  small  flame  appears  at  the  end  of  the  inner 
tube,  which  is  pushed  close  up  to  the  contact  material.  This  flame 
should  remain  in  the  inner  tube,  that  is,  it  should  not  bum  outside 
the  rim  of  the  inner  tube.  When  this  happens,  the  burner  under  the 
capillary  tube  is  to  be  removed  and  the  oxygen  supply  increased. 
This  double  supply  method  may  be  used  for  most  substances  and 
permits  of  the  regulation  of  the  volatilisation  with  great  ease. 

J.  J.  S. 

Analysis  of  Silicates.  II.  Eduard  Jordis  and  Wilhelm  Ludewio 
{Zeit.  anorg.  Cliem.,  1905,  47,  180—189.  Compare  Abstr.,  1905,  ii, 
•517,  610). — The  authors  find  that  considerable  loss  by  spirting  takes 
place  when  ignited  silica  is  treated  with  hydrochloric  acid  and  water, 
probably  owing  to  the  heat  always  developed  when  a  fine  powder  is 
moistened  with  a  liquid ;  this  source  of  error  is  avoided  by  allowing 
the  silica  to  cool  and  then  moistening  it  with  a  few  drops  of  cold  water 
l)efore  the  bulk  of  acid  and  water  is  added.  The  amount  of  silicic  acid 
which  passes  into  solution  during  the  washing  of  the  ignited  silica  on 
the  filter  depends  largely  on  the  base  with  which  the  silica  has  been 
combined ;  it  is  very  small  with  barium  and  strontium  silicates,  much 
greater  with  calcium  silicate,  and  is  greatly  increased  by  the  presence 
of  alkali  metals.  The  colloidal  silicic  acid  remains  in  solution  in  the 
filtrate,  even  in  the  presence  of  a  large  excess  of  an  alkali  chloride. 

Kehrmann  and  Fliirscheim's  .suggestion  (Abstr.,  1905,  ii,  411)  as  to 
the  volatility  of  silicic  acid  is  inaccurate ;  the  discrepancies  observed 
are  due  to  the  foregoinij  sources  of  error,  and  it  is  shown  that  when 
proper  precautions  are  taken  there  ia  no  appreciable  loss.  0.  S. 
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Simplified  Method  for  Determining  Potassium,  Sodium, 
Calcium,  Magnesium,  and  Phosphoric  Acid  in  Hydrochloric 
Acid  Soil  Extracts.  Hugo  Neubauer  (Landw.  Versiichs-Stat.,  1905, 
63,  141 — 149). — A  portion  of  the  extract  corresponding  with  25  grams 
of  soil  is  evaporated  to  dryness,  after  adding  calcium  carbonate 
(0"5  gram)  in  the  case  of  soils  which  do  not  effervesce  with  acid, 
heated  over  a  mushroom  burner,  rubbed  with  a  glass  pestle,  and  again 
heated  until  the  organic  matter  is  destroyed.  It  is  then  boiled  with 
about  60  c.c.  of  water  for  half  an  hour,  diluted  to  125  c.c,  and  filtered. 
The  filtrate  should  be  quite  colourless  and  slightly  alkaline.  Potassium 
is  determined  in  100  c.c,  as  previously  described  (Abstr.,  1900,  ii,  481), 
and  also  the  sodium  (Abstr.,  1904,  ii,  209).  The  phosphoric  acid  is 
determined  in  the  insoluble  residue,  which  is  boiled  for  half  an  hour 
with  dilute  sulphuric  acid  (containing  5  c.c.  of  strong  acid).  The 
solution  is  diluted  to  100  c.c.  and  precipitated  with  molybdate 
solution  (100  c.c.)  prepared  without  ammonium  nitrate  (Abstr.,  1903, 
ii,  102).  Or  the  phosphoric  acid  may  be  determined,  preferably  by 
von  Lorenz'  method  (Abstr.,  1901,  ii,  278),  in  25  c.c.  of  the  solution 
( =  5  grams  of  soil)  after  adding  25  c.c.  of  nitric  acid  of  sp.  gr.  1  "2. 

Calcium  and  magnesium  are  estimated  in  another  portion  of  the 
original  solution  (corresponding  with  25  grams  of  soil).  After 
evaporating  to  dryness  and  heating  as  before,  the  residue  is  heated 
with  water  and  2 — 5  grams  of  ammonium  chloride  (according  to  the 
amount  of  calcium)  until  no  more  ammonia  is  given  off,  washed  into 
a  125  c.c.  flask,  and  boiled  with  a  few  drops  of  ammonia.  The  cold 
solution  is  diluted  to  125  c.c,  filtered,  and  the  calcium  and  magnesium 
estimated  in  100  c.c.  by  the  usual  methods. 

The  method  is  suitable  for  all  soils  except  those  which  contain  very 
large  amounts  of  sulphates.  N.  H.  J.  M. 

The  Use  of  the  Rotating  Anode  for  the  Estimation  of 
Cadmium  taken  as  the  Chloride.  Charles  P.  Flora  (Amer.  J.  Sci., 
1905,  [iv],  20,  392— 396).— When  substituting  cadmium  chloride  for 
the  sulphate  (Abstr.,  1905,  ii,  859),  some  important  differences  were 
noted.  Good  results  were  obtained  in  solutions  containing  sulphuric 
acid,  cyanides,  and  pyrophosphates,  bub  with  phosphates  such  care  is 
required  that  the  phosphate  method  cannot  be  i-ecommended  iwhen 
other  methods  are  available.  With  great  care,  fair  results  may  be  got 
in  the  presence  of  urea,  formaldehyde,  and  acetaldehyde.  In  presence 
of  acetates,  the  method  proved  unworkable  with  cadmium  chloride, 
although  the  results  had  been  most  satisfactory  in  the  case  of  the 
sulphate.  L.  de  K. 

Microchemical  Reaction  for  Copper  in  Presence  of  Lead  and 
Bismuth.  Pieter  A.  Meerburg  and  H.  ¥ilipvo  {Chem.  Centr.,  1905, 
ii,  1466;  from  Chem.  Weekhlad.,  2,  641 — 643). — The  presence  of 
0-0001  mg.  of  copper  can  be  detected  by  adding  caesium  chloride  to  the 
solution  of  the  copper  salt  in  hydrochloric  acid.  When  a  small 
quantity  of  caesium  chloride  is  added  to  a  solution  of  a  copper  salt,  red, 
needle-shaped  or  six-sided  prismatic  crystals  (CuClj.CsCl  1)  are  formed 
together   with  other  colourless  compounds  \  the  addition  of  a  further 
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quantity  of  caesium  chloride  causes  the  separation  of  yellow  crystals 
(CuClg.SCsCl  1),  from  which  the  red  crystals  may  be  regenerated  by 
again  increasing  the  quantity  of  cupric  chloride.  The  long,  prismatic 
crystals  cause  a  marked  polarisation  of  light,  but  the  shorter  ones 
have,  as  a  rule,  no  such  action.  The  presence  of  hydrochloric  acid 
appears  to  accelerate  the  reaction  for  copper,  but  cobalt  and  iron  may 
interfere  even  in  the  presence  of  ammonium  chloride.  The  iron  may 
be  removed  as  ferric  oxide  by  repeatedly  evaporating  the  solution,  but 
the  cobalt  cannot  be  separated.  "When  a  small  quantity  of  csesium 
chloride  is  added  to  a  solution  containing  cobalt,  reddish-brown 
crystals  are  formed  and  yellow  or  yellowish-green  crystals  separate  on 
the  addition  of  a  larger  quantity  of  cfesiiim  chloride.  Lead  and  bismuth 
have  no  effect  on  the  reaction,  and  in  mixtures  of  these  metals  with 
copper,  bismuth  may  be  detected  simultaneously  by  Behren's  reaction, 
and  the  lead  finally  obtained  as  caesium  lead  copper  nitrite.  When  a 
large  quantity  of  lead  is  present,  colourless,  highly  refractive, 
apparently  rhombohedral  crystals  are  sometimes  formed.     E.  W.  W. 

Gasometric  Estimation  of  Copper  with  Hydrazine  Salts. 
Erich  Ebler  (Zeit.  anorg.  Chem.,  1905,  47,  371—376). — The  author 
finds  that  the  oxidation  of  hydrazine  salts  by  solutions  of  cupram- 
monium  salts  proceeds  strictly  in  accordance  with  the  equation 
4(CuSO,,4NH3)  +  NoH^.HjSO^  = 

2(Cu2SO„4NHg)  -f  N2  +  2NH3  +  2(NH,)2S04 
under  all  conditions,  and  on  this  fact  has  been  based  a  method  for  the 
estimation  of  copper  and  of  hydrazine  compounds  by  measurement  of 
the  evolved  nitrogen.  The  reacting  substances  are  heated  together, 
without  access  of  air,  in  an  apparatus  described  by  Hempel,  and  the 
nitrogen  measured  over  mercury.  Test  analyses  gave  satisfactory 
results. 

Metallic  salts  which  themselves  reduce  hydrazine  exert  a  disturbing 
action  and  must  be  removed  before  the  experiment ;  this  can  be  effected 
satisfactorily  by  precipitation  as  metal  with  a  hydroxylamine  or 
hydrazine  salt,  the  copper  remaining  in  solution  as  the  cuprammonium 
compound.  G.  S. 

Gasometric  and  Volumetric  Estimation  of  Mercury  by 
Hydrazine  Salts  and  Gasometric  Estimation  of  Hydrazine  by 
Mercury  Salts.  Erich  Ebler  {Zeit.  anorg.  Chem.,  1905,  47, 
377 — 385). — When  mercuric  salts,  dis.solved  in  acetic  acid  containing 
sodium  acetate,  are  gently  heated  with  hyditizine  .salts,  they  are 
reduced  quantitatively  according  to  the  equation  2HgClo  +  N„H^  = 
4HC1 -I- 2Hg  + Nj.  This  reaction  may  be  made  use  of  for  the  estima- 
tion both  of  hydrazine  and  of  mercuric  salts  by  measurement  of  the 
evolved  nitrogen.  For  this  purpose  the  reacting  substances  are  heated 
in  an  atmosphere  of  carbon  dioxide,  the  nitrogen  is  driven  over  into  a 
Schiff's  nitrometer  containing  potassium  hydroxide,  and  subsequently 
measured  over  mercury. 

Mercuric  salts  in  ammoniacal  solution  are  also  reduced  completely 
by  hydrazine  salts,  and  the  reaction  may  be  employed  for  the 
quantitative  estimation  of   mercuric  salts,  either   by  measuring  the 
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volume  of  nitrogen  evolved,  as  previously  described  for  copper  (see 
preceding  abstract),  or  by  titrating  the  excess  of  hydrazine  salt. 
According  to  the  latter  method,  ammonia  is  added  to  a  weighed 
quantity  of  the  mercuric  salt,  dissolved  in  hydrochloric  acid,  until  the 
solution  becomes  clear,  a  known  excess  of  1/40  normal  hydrazine 
sulphate  is  added,  the  mixture  is  then  heated  on  the  water-bath  until 
the  precipitate  has  settled,  allowed  to  cool,  made  up  to  a  definite 
volume,  filtered,  and  an  aliquot  part  titrated  with  iodine  by  the 
method  given  by  Stolle  (Abstr.,  1903,  ii,  100). 

These  methods  for  the  estimation  of  mercury  are  also  applicable  to 
mixtures,  except  when  substances  such  as  silver  and  copper,  which  are 
themselves  reduced  by  hydrazine,  are  present ;  a  method  of  removing 
these  metals  by  means  of  hydrazine  is  described.  G.  S. 

Influence  of  the  Presence  of  Titanium  on  the  Estimation 
of  Aluminium  in  Presence  of  Iron  and  Phosphoric  Acid. 
Henei  Pellet  and  Ch.  Fribourg  (Ann.  Chim.  anal.,  1905,  10, 
416 — 420). — Experiments  still  in  progress,  showing  that  the  processes 
now  in  use  for  estimating  aluminium  in  presence  of  iron  or  phosphoric 
acid  all  give  an  alumina  contaminated  with  titanium  oxide  should  this 
be  present  in  the  ashes  of  plants,  &c.,  operated  upon. 

The  weighed  alumina  compound  should  therefore  be  fused  with 
potassium  hydrogen  sulphate,  and  the  resulting  solution  tested  colori- 
metrically  with  hydrogen  peroxide.  It  is  still  doubtful  whether  the 
titanium  occurs  in  the  precipitate  as  oxide  or  phosphate. 

L.  DE  K. 

Estimation  of  Metallic  Iron  in  Reduced  Iron.  H.  Cormimbceuff 
and  L.  Grosman  {Ann.  Glihn.  anal.,  1905,  10,  420 — 422). — One  gram 
of  the  sample  is  treated  for  six  hours  with  25  c.c.  of  IN  iodine  with 
occasional  shaking.  Two  hundred  and  fifty  c.c.  of  water  are  then 
added  and  the  uncombined  iodine  titrated  with  2iV sodium  thiosulphate. 
One  c.c.  of  iodine  solution  =  0056  gram  of  metallic  iron.     L.  de  K. 

Separation  of  Iron  from  Zinc  by  means  of  Ammonia. 
W.  Funk  {Zeit.  angew.  Chem.,  1905,  18,  1687— 1689).— The  ferric  iron 
solution  is  mixed  with  excess  of  ammonium  chloride  and  then 
neutralised  with  ammonia,  Suflicient  ammonia  is  now  added  to  fully 
precipitate  the  iron,  and  then  an  excess  of  about  thirty  times  the 
amount  already  used.  The  whole  is  heated  to  70 — 80°,  and  the 
precipitate  is  collected  and  washed  with  a  hot  5  per  cent,  solution  of 
ammonium  chloride.  To  remove  the  zinc  completely,  the  precipitate 
must  be  redissolved  in  hot  dilute  hydrochloric  acid  and  reprecipitated 
in  the  same  manner. 

The  zinc  may  be  titrated  in  the  filtrate  by  the  usual  process.  The 
iron  precipitate  may  then  be  washed,  ignited,  and  weighed.  Allowance 
must  be  made  for  any  silica  present.  As  this  renders  the  estimation 
troublesome,  the  author  prefers  the  acetate  method  for  the  estimation 
of  iron  in  presence  of  zinc.  L.  pe  K, 


ANALYTICAL  CHEMISTRY.  55 

Estimation  of  Tin  in  Copper-Tin  Alloys.  Arthur  G.  Levy 
(Analyst,  1905,  30,  361—364). — The  alloy  is  distilled  in  a  current  of 
chlorine  and  the  volatile  stannic  chloride  collected  in  receivers  con- 
taining water.  About  0*  5  gram  of  the  finely-divided  alloy  is  placed 
in  a  30  c.c.  distillation  flask,  the  side-tube  of  which  is  bent  first  up  for 
a  short  distance  and  then  down  again,  so  that  any  drops  of  liquid 
projected  into  the  side-tube  drain  back  into  the  flask.  The  flask  is 
connected  with  two  Volhard  receivers  containing  water,  india-rubber 
stoppers  and  connections  being  used.  The  entry  tube  for  the  chlorine 
reaches  about  half-way  down  the  bulb  part  of  the  flask  ;  around  it,  and 
below  the  side-tube,  is  wrapped  a  fairly  tight  plug  of  glass  wool  to 
retain  the  fine  spray  of  other  chlorides  carried  up  by  the  stannic 
chloride.  The  chlorine  is  passed  through  a  wash-bottle  containing 
concentrated  hydrochloric  acid,  and  is  then  thoroughly  dried  before  it 
enters  the  distillation  flask.  The  latter  is  gently  warmed  when  it  has 
become  filled  with  chlorine.  The  last  traces  of  stannic  chloride  are 
removed  from  the  flask  by  adding  about  10  c.c.  of  hydrochloric  acid 
and  continuing  the  distillation  until  the  bulk  of  the  acid  has  been 
distilled  off.  The  stannic  chloride  in  the  receivers  is  precipitated  with 
hydrogen  sulphide  and  weighed  as  the  oxide.  If  antimony  is  present 
in  the  alloy,  it  will  distil  with  the  tin,  and  may  be  separated  by  the 
usual  methods.  W.  P.  S. 


Estimation  of  Bismuth.  Separation  from  Copper,  Cadmium, 
Mercury,  and  Silver.  Arthur  Staehler  and  Wilhelm  Scharfen- 
BERG  (Ber.,  1905,  38,  3862— 3869).— The  precipitation  of  bismuth  as 
phosphate  in  presence  of  dilute  nitric  acid  does  not  yield  satisfactory 
results,  as  the  bismuth  is  liable  to  dissolve  slightly,  especially  if 
hydrochloric  acid  is  "present.  This  difficulty  can  be  overcome  by 
precipitating  in  presence  of  phosphoric  acid,  which  dissolves  the 
phosphates  of  copper,  cadmium,  silver,  and  mercury ;  lead  phosphate 
is  too  sparingly  soluble  to  be  easily  separated  in  this  way.  The  actual 
precipitation  is  carried  out  by  adding  hot  sodium  phosphate  to  a 
boiling  solution  of  the  bismuth  salt  acidified  with  nitric  acid,  in  order 
to  prevent  the  separation  of  basic  salt.  Analyses  are  given  to  illus- 
trate the  separation  of  bismuth  from  chlorides,  from  copper,  from 
cadmium,  from  mercury,  and  from  silver.  Cadmium  is  separated  most 
exactly  by  electrolysis,  the  electrolyte  being  prepared  by  dissolving 
the  sulphide  in  nitric  acid.  Mercury  can  be  separated  quickly  and 
exactly  from  a  hot  ammoniacal  solution  as  sulphide  entirely  free  from 
excess  of  sulphur.  T.  M.  L. 

Estimation  of  Bismuth  and  Separation  from  the  Heavy  Metals 
as  Phosphate.  Heinrich  Salkowski  [with  Bernhard  Sendhoff] 
(Ber.,  1905,  38,  3943—3944.  Compare  /.  pr.  CItem.,  1868,  [i],  104, 
172). — IJismuth  is  precipitated  and  separated  quantitatively  from 
copper,  cadmium,  mercury,  silver,  lead,  iron,  manganese,  cobalt,  nickel, 
zinc,  chromium,  and  aluminium  as  the  phosphate  in  nitric  acid  solution, 
which  must  be  free  from  hydrochloric  acid  or  chlorides.  The  precipi- 
tate, which  can  be  ignited  without  ribk  of  reduction,  is  weighed  as 
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BiPO^.     The  insolubility  of  bismuth  phosphate  in  dilute   nitric   acid 
solution  may  be  utilised  for  the  detection  of  the  metal.  G.  Y. 

Temperature  of  Combustion  of  Methane  in  the  Presence  of 
Palladiumised  Asbestos.  H.  G.  Denham  {J.  Soc.  Chem.  Ind.,  1905, 
24,  (xxiii),  1202 — 1205). — Different  observers  give  widely-varying 
estimates  of  the  maximum  temperature  at  which  the  hydrogen  in  a 
gaseous  mixture  can  be  burnt  over  palladiumised  asbestos  without  the 
simultaneous  combustion  of  methane  (compare  Phillips,  Abstr.,  1894, 
ii,  293;  Richardt,  Abstr.,  1904,  ii,  167).  The  author  finds  that  a 
mixture  of  methane  and  oxygen,  in  the  proportions  for  complete  com- 
bustion, passing  over  palladiumised  asbestos  at  the  rate  of  1  c.c,  per 
3^  sec,  begins  to  burn  at  514 — 546°;  at  twice  the  speed,  the  tempera- 
ture is  about  50°  higher.  The  temperature  of  initial  combustion  rises 
when  the  proportion  of  either  gas  is  increased,  and  is  not  lowered  by 
the  addition  of  hydrogen. 

Carefully  prepared  palladiumised  asbestos  gives  consistent  results 
in  such  combustion  provided  the  temperature  does  not  rise  above 
500—550° 

That  the  action  of  the  catalyst  is  not  due  to  superficial  oxidation  was 
proved  by  passing  oxygen  over  the  palladiumised  asbestos,  displacing 
the  oxygen  by  nitrogen  and  the  latter  by  methane  ;  carbon  dioxide 
was  not  produced  at  600°.  C.  S. 

The  Iodine  Value  of  Mineral  Oils.  Edmund  Graefe  (C/iem. 
Rev.  FelL  Harz.  Ind.,  1905,  12,  296— 299).— The  quantity  of  un- 
saturated compounds  in  commercial  mineral  oils  may  be  approximately 
estimated  from  the  iodine  value  of  the  oil,  but  allowance  must  be 
made  for  the  sulphur  compounds  also  existing  in  crude  oils  (Abstr., 
1904,  ii,  514).  In  conjunction  with  the  bromine  and  sulphuric  acid 
tests,  the  iodine  value  is  of  use  in  detecting  coal  tar  products  in 
mineral  oils.  Petroleum  oil  remains  uncoloured  when  carefully 
poured  on  the  surface  of  warm  sulphuric  acid,  whilst  other  oils  are 
coloured  yellow  or  brown.  American  petroleum  absorbs  considerably 
more  bromine  than  do  oils  from  other  countries.  W.  P.  S. 

Detection  of  Methyl  Alcohol  in  Liquids  containing  Ethyl 
Alcohol.  Franz  Utz  {Chem.  Centr.,  1905,  ii,  1467;  from  Plmrm. 
Centr.-II.,  46,  736 — 737). — In  order  to  detect  the  presence  of  methyl 
alcohol  in  liquids  which  contain  ethyl  alcohol,  Kalm  (D.-Am.  Ajjoth. 
Zeit.)  recommends  the  following  method.  0*5 — I'Oc.c.  of  the  liquid 
to  be  tested  is  diluted  to  5 — 10  c.c.  with  water,  and  a  red-hot  copper 
spiral  is  repeatedly  plunged  into  the  solution.  When  5  c.c.  of  milk 
and  a  solution  of  ferric  chloride  are  then  added  and  the  mixture 
poured  on  to  concentrated  sulphuric  acid,  a  violet-blue  line  is  formed 
at  the  zone  of  contact  of  the  two  layers  if  methyl  alcohol  is  present 
in  the  original  sample.  The  author  finds  that  even  when  the  quantity 
of  methyl  alcohol  is  small,  the  formaldehyde  wliich  is  formed  by  the 
oxidising  action  of  the  cupric  oxide  is  not  lost  by  volatilisation. 
Acetone  gives  a  similar  reaction,  but  the  colour  is  not  so  intense  as 
that  formed  in  the  case  of  methyl  alcohol.  E.  W.  W. 
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Detection  of  Methylated  Spirit  in  Tinctures,  &c.  Ernst 
Schmidt  and  Rudolf  Gaze  {Arch.  Fharm.,  1905,  243,  555 — 558). — 
Detailed  directions  are  given  for  the  testing  of  various  spirits  and 
tinctures  in  order  to  find  whether  they  have  been  made  with  alcohol  to 
every  100  litres  of  which  5  of  methyl  alcohol  containing  30  per  cent, 
of  acetone  have  been  added.  Preparations  made  with  methylated 
alcohol  of  this  description  have  been  put  on  the  market  lately. 

C.  F.  B. 

Estimation  of  Sugars.  Jules  Wolff  {Ann.  Chim.  anal.,  1905, 
10,  427 — 431). — The  amount  of  the  precipitated  cuprous  oxide  is 
estimated  by  dissolving  it  in  an  acid  solution  of  ferric  sulphate  (free 
from  ferrous  iron)  and  then  titrating  the  ferrous  iron  formed  with 
permanganate.  L.  de  K. 

Calculation  of  the  Proportion  of  Lactose  Hydrolysed  in  a 
Solution  of  this  Sugar  submitted  to  the  Action  of  Lactase. 
Measurement  of  the  Activity  of  Lactase.  Ch.  Porcher  {Bull. 
Soc.  chim.,  1905,  [iii],  33,  1285 — 1295.  Compare  Porcher,  Abstr., 
1905,  ii,  540,  and  Brachin,  Abstr.,  1904,  i,  1069). — A  critical  resume 
of  the  polarimetric,  phenylosazone,  iodometric,  and  cupric  reduction 
methods  of  estimating  galactose  and  dextrose  in  presence  of  lactose  is 
given,  and  it  is  shown  that  the  method  based  on  the  reduction  of 
Fehling's  solution  gives  the  best  results  when  only  small  quantities  of 
the  two  hexoses  are  present.  For  this  reason,  this  method  is  best 
adapted  for  the  measurement  of  the  hydrolytic  activity  of  lactase 
towards  lactose.  A  detailed  description  of  the  method  adopted  by  the 
author  in  carrying  out  such  estimations  and  a  graphic  method  of 
calculating  the  results  are  given  in  the  original.  T.  A.  H. 

Polarimetric  Estimation  of  Starch.  Erich  Ewers  {Zeit. 
offentl.  Chem.,  1905,  11,  407 — 415). — Starch  is  completely  dissolved 
by  successive  treatment  with  glacial  acetic  acid,  dilute  hydrochloric 
acid,  and  hot  water,  and  the  solution  obtained  may  be  examined  in  the 
polariscope.  The  following  conditions  are  necessary  for  the  attain- 
ment of  correct  results  :  10  grams  of  the  starch,  or  starchy  substance, 
are  heated  in  a  flask  with  50  c.c.  of  glacial  acetic  acid,  the  ilask  being 
immersed  in  a  boiling  water-bath  for  twenty  minutes.  About  130  c.c. 
of  cold  water  are  then  added  and  the  heating  continued  for  one  hour 
at  a  temperature  of  45°.  In  the  case  of  potato  starch,  tlie  digestion 
with  water  at  45^^  must  be  omitted.  After  cooling,  from  2  to  3  c.c.  of 
saturated  potassium  ferrocyanide  solution  are  added,  the  liquid  is 
diluted  to  200  c.c,  filtered,  and  the  filtrate  polarised  in  a  200  mm. 
tube  at  a  temperature  of  20°.  The  reading,  which  will  be  quite  small 
(generally  +  0*2  degree  of  the  Ventzke  scale),  gives  the  amount  of 
soluble  carbohydrate  in  the  sample.  A  second  quantity  of  10  grams 
of  the  starch  is  then  heated  with  50  c.c.  of  glacial  acetic  acid  for 
ten  minutes  in  a  boiling  water-bath.  Ten  c.c.  of  dilute  hydrochloric 
acid  (1:10)  are  now  added  and  the  tligestion  continued  for  exactly 
six  minutes.  The  mixture  is  then  diluted  with  water  to  a  volume  of 
180  c.c,  and  heated  for  a  further  fifteen  minutes,  except  in  the  case  of 
potato   starch.      The   solution    is   finally   "cloiired"    with    potassium 
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ferrocyanide,  diluted  to  a  volume  of  200  c.c,  filtered,  and  polarised. 
From  the  experiments  described  it  is  seen  that  all  starches  give 
approximately  the  same  reading  when  the  latter  is  calculated  on  the 
pure  dry  starch.  For  instance,  the  following  readings  were  obtained 
with  various  starches  when  treated  as  above:  wheat  starch,  +52 '7°; 
wheat  flour,  +52*7°;  rice  starch,  +52*6°;  maize  starch,  +52*4°; 
potato  starch,  +53"8°  Ventzke,  when  the  actual  readings  were 
calculated  on  the  quantity  of  pure  starch  known  to  be  present  in  the 
samples.  W.  P.  S. 

Direct  Estimation  of  Acetyl  and  Benzoyl  Groups.  Richard 
Meyee  and  Ernst  Hartmann  {Ber.,  1905,  38,  3956 — 3958.  Compare 
R.  and  H.  Meyer,  Abstr.,  1896,  ii,  226  ;  A.  G.  Perkin,  Trans.,  1905, 
87,  107  ;  Sudborough  and  Thomas,  ihid.,  1752). — 0-5 — 0-7  gram  of  the 
substance  is  heated  in  a  reflux  apparatus  for  one  hour  with  5  grams  of 
pure  sodium  hydroxide  and  50  c.c.  of  methyl  alcohol  which  has  been 
distilled  over  potassium  carbonate.  The  solution  is  then  cooled, 
acidified  with  50  c.c.  of  phosphoric  acid  of  sp.  gr.  ri04,  then 
distilled  with  steam  and  the  distillate  titrated  with  O'liY  barium 
hydroxide,  using  phenolphthalein  as  indicator.  Benzoyl  groups  are 
estimated  in  the  same  way. 

Attention  is  drawn  to  the  fact  that  acid  is  formed  when  either 
methyl  or  ethyl  alcohol  is  boiled  for  some  time  with  sodium  hydroxide. 

J.  J.  S. 

Hydrolysis  of  Sodium  Palmitate.  Robert  Cohn  {Ber.,  1905, 
38,  3781—3784.  Compare  Zeit.  offentl.  GJiem.,  1905,  11,  58; 
Kanitz,  Abstr.,  1903,  ii,  248). — In  reply  to  Schwarz  (this  vol.,  ii,  657), 
the  author  gives  experimental  details  to  show  that  sodium  hydroxide 
can  be  estimated  accurately  in  aqueous  solution  in  presence  of  sodium 
palmitate  by  titration  of  the  hot  solution  with  aqueous  iV/2  hydro- 
chloric acid,  with  phenolphthalein  as  indicator,  and  taking  as  the 
neutral  point  the  change  of  colour  from  deep  red  to  a  light  rose. 

The  total  sodium,  present  as  hydroxide  and  as  palmitate,  is  deter- 
nuned  by  titration  of  the  hot  aqueous  solution  with  Nj2  hydrochloric 
acid,  using  methyl-orange  as  indicator,  G.  Y. 

Detection  of  Foreign  Colouring  Matters  in  Fats.  Georg 
Fendler  {Chem.  Rev.  Fett.  Harz.  Ind.,  1905,  12,  207—209  and 
237 — 239). — Of  all  the  methods  proposed  for  the  detection  of  added 
colouring  matters  in  fats,  and  particularly  in  butter  and  mai'garine, 
not  one  serves  as  a  general  test  for  each  or  all  of  the  colours  usually 
employed.  The  hydrochloric  acid  test  only  gives  positive  indications 
in  the  case  of  a  few  azo-dyes.  On  treating  butter  with  a  freshly- 
prepared  ethereal  solution  of  nitrous  acid,  the  fat  is  completely 
decolorised,  even  if  saffron,  marigold,  Orleans-yellow,  or  Martius-yellow 
is  present,  whilst  turmeric,  aniline-yellow,  tropaiolin,  dimethyl- 
aminoazobenzene,  and  certain  '•  butter  colours  "  are  not  alfected.  Ex- 
tracting the  fat  by  shaking  with  alcohol  affords  useful  information  as 
to  the  presence  of  foreign  colours,  especially  if  the  alcohol  becomes 
strongly  tinted,  but  as  nearly  all  fats  are  soluble  to  a  slight  extent  in 


ANALYTICAL   CHEMISTRY.  59 

alcohol,  the  coloration  obtained  must  be  compared  with  that  yielded  by 
a  similar  fat  known  to  be  uncoloured.  W.  P.  S. 

Behaviour  of  Milk  towards  Magenta- Sulphurous  Acid 
Solution  and  the  Detection  of  Formaldehyde  in  Milk.  Eichholz 
[Milchw.  Zentr.,  1905,  1,  499— 500).— The  proteids  of  milk  have  the 
:  roperty  of  giving  a  red  coloration  when  treated  with  a  solution  of 
aagenta  decolorised  with  sodium  sulphite,  but  this  property  is 
lestroyed  by  the  addition  of  a  trace  of  acid  or  alkali.  On  the  other 
iiand,  a  solution  of  magenta  bleached  by  means  of  sulphurous  acid 
(SchifE's  reagent)  only  gives  a  coloration  with  milk  when  the  latter 
contains  formaldehyde.  As  formaldehyde  after  a  time  combines  with 
the  albumin  of  the  milk  and  no  longer  gives  a  coloration  with  SchifE's 
reagent,  it  is  better  to  distil  the  milk  and  apply  the  test  to  the 
distillate.  W.  P.  S. 

Detection  of  Formaldehyde  in  Witch  Hazel.  William  A, 
PucK>T:R(.-lmer.  J.  Pliarm.,  1905,  77,  501 — 503). — The  following  test  is 
proposed  as  an  improvement  on  the  United  States  official  test  for 
the  detection  of  formaldehyde  in  "  witch-hazel  extract,"  a  preparation 
resembling  the  Liquor  Hamamelidis  of  the  B.P.  One  c.c.  of  the 
solution  is  added  to  5  c.c.  of  a  freshly-prepared  solution  of  0"01  gram 
of  salicylic  acid  in  100  c.c.  of  concentrated  sulphuric  acid.  If  as  little 
as  1  gram  of  formaldehyde  in  10,000  c.c.  is  present,  a  red  coloration  is 
produced.  The  quantity  of  salicylic  acid  used  must  not  exceed  the 
amount  stated,  or  the  sensitiveness  of  the  test  will  be  impaired. 

W.  P.  S. 

Sensitive  Colour  Reaction  for  Formaldehyde,  Oxygenated 
Compounds  of  Nitrogen,  or  Proteid  Matters.  E.  Voiseket  {Bull. 
Soc.  chim.,  1905,  [iii],  33,  1198— 1214).— When  0-1  gram  of  albumin  is 
dissolved  in  2  or  3  c.c.  of  water  and  to  this  is  added  a  drop  of  a  solution 
containing  5  per  cent,  of  formaldehyde,  then,  on  the  addition  of  from 
6  to  9  c.c.  of  hydrochloric  acid  (f3^  containing  001  gram  of  nitrous 
acid  per  litre,  the  liquid  acquires  immediately  a  rose  tint,  which  becomes 
rose-violet  and  finally  passes  into  an  intense  bluish-violet. 

Investigation  of  the  conditions  under  which  this  reaction  takes 
place  shows  that  the  colour  forms  most  readily  at  a  temperature  of  50^, 
that  it  is  not  produced  if  any  one  of  the  three  substances,  proteid, 
formaldehyde,  or  nitrous  acid,  is  in  excess,  and  that  hydrochloric  acid 
may  be  replaced  by  sulphuric  acid. 

Feeble  pink  colorations  are  produced  by  the  action  on  proteid 
matters  of  hydrochloric  acid  containing  nitrous  acid  in  the  absence  of 
formaldehyde,  but  these  are  quite  distinct  from  the  intense  colours 
produced  in  presence  of  the  aldehyde.  The  formation  of  the  colour 
seems  to  be  due  to  the  interaction  of  the  formaldehyde  with  the 
oxidation  products  formed  by  the  action  of  nitrous  acid  on  the  scatole, 
indole,  or  similar  substances  produced  by  the  action  of  hydrochloric  or 
sulphuric  acid  on  the  proteids :  thus  the  coloration  is  given  by  most 
proteids,  by  the  products  of  pancreatic  digestion  of  proteid,  and  by 
scatole   and   indole,    but   not   by   the   products   of   peptic   digestion. 
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Similarly,  nitrous  acid  may  be  replaced  by  almost  any  oxidising 
agent.  Formaldehyde  is  the  only  aliphatic  aldehyde  which  gives  the 
coloration,  though  similar  colorations  are  given  by  some  of  the 
aromatic  aldehydes.  A  distinct  coloration  is  produced  by  solutions 
containing  one  part  of  formaldehyde  in  10,000,000  of  water.  It  is 
suggested  that  the  reaction  may  be  utilised  for  the  detection  of 
formaldehyde  in  food-stuffs,  nitrous  products  in  sulphuric  or  hydro- 
chloric acid,  nitrates  in  water,  added  water  (containing  nitrates)  in 
milk,  or  albumin  in  urine.  Precise  directions  for  the  use  of  the 
reaction  in  these  special  cases  are  given  in  the  original.        T.  A.  H, 

Estimation  of  Caflfeine  in  the  Presence  of  Acetanilide. 
William  A.  Pucknek  (Fharm.  Rev.,  1905,  23,  345— 350).— Both 
caffeine  and  acetanilide  may  be  estimated  in  headache  remedies  by  the 
following  method.  About  1'5  grams  of  the  sample  are  treated  with 
30  c.c.  of  water  containing  2  c.c.  of  N  sulphuric  acid.  The  solution  is 
extracted  five  times  with  chloroform,  using  20  c.c.  each  time,  and  the 
extracts  filtered  through  asbestos  into  a  flask.  The  chloroform  is  then 
distilled  off  and  the  residue  dried  at  100°  and  weighed.  The  residue 
is  now  dissolved  in  50  c.c.  of  boiling  water,  cooled,  and  the  excess  of 
acetanilide  allowed  to  crystallise  out.  The  crystals  are  collected  on  a 
small  cotton- wool  filter  and  washed  with  about  25  c.c.  of  water.  The 
filtrate  and  washings  are  treated  with  1  c.c.  of  dilute  hydrochloric  acid 
and  25  c.c.  of  j^/5  iodine  solution,  and  shaken  occasionally  for  half  an 
hour.  The  precipitate  of  caffeine  periodide  is  collected  on  an  asbestos 
filter,  washed  with  25  c.c.  of  N/IO  iodine  solution  containing  about 
0'25  c.c.  of  hydrochloric  acid,  and  then  dissolved  in  a  solution  of 
2  grams  of  sodium  sulphite  in  10  c.c.  of  water.  The  filter  is  washed 
with  about  15  c.c.  of  water  and  the  solution  and  washings  extracted 
several  times  with  chloroform.  The  residue  obtained  on  evaporating  the 
chloroform  is  dried  for  three  hours  at  100°  and  weighed.  The  method 
yields  about  99  per  cent,  of  the  caffeine  actually  present  in  the  sample. 

W.  P.  S, 

Choline   Periodide   and   the    Quantitative  Precipitation   of  M 
Choline  by  Potassium  "Tri-iodide.    Vladimir  Stanek  {Zeit.  physiol.  ™ 
Chem.,  1905,  46,  280 — 285). — Choline  periodide,  which  is  obtained  by 
the  addition  of  iodo-potassium  iodide  to  a  solution  of  choline,  was  first       ^ 
described   by  Griess  and  Harrow  (Trans.,  1885,  47,  298);  it  can  be 
obtained  in  crystalline  form,  and  may  be  used  for  the  estimation  of 
choline.     It  is  suggested  that  this  reaction  may  be  employed  to  deter-       | 
mine  the  amount  of  choline  in  animal  and  vegetable  tissues.     The  per-  ■ 
iodide  has   the  composition  CjH^^ONI.Tg,  and   it    may  therefore    be  B 
spoken  of  as  an  enneaiodide.  W.  D.  H. 
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Supposed  Relationship  between  Molecular  Size  and  Rota- 
tory Power  in  Solutions.  Thomas  S.  Patterson  {Ber..  1905,  38, 
4090—4101.  Compare  Walden,  Abstr.,  1905,  ii,  130).— Walden  states 
that  there  is  a  relationship  between  the  molecular  weight  of  a  compound 
in  solution  and  its  rotatory  power.  The  figures  quoted  for  ethyl 
tartrate  are  invalidated  by  differences  in  the  temperature  at  which 
experiments  were  made  in  different  solvents,  and  doubt  is  also  ca.st  on  the 
validity  of  the  molecular  weight  determinations  on  account  of  excessive 
concentration  of  the  solutions.  The  most  striking  adverse  evidence  is 
found  in  the  case  of  solutions  of  ethyl  tartrate  in  benzene,  where,  in 
spite  of  a  very  great  change  of  molecular  weight,  the  rotatory  power 
is  the  same  at  5  and  at  25  per  cent,  concentrations  ;  in  aqueous  solutions, 
on  the  other  hand,  the  molecular  weight  remains  const^xnt,  but  the 
rotatoiy  power  varies  widely.  Sevei'al  other  examples  are  quoted 
which  go  to  show  that  the  relationship  postulated  by  Walden  does  not 
exist.  T,  M.  L. 

Solubility  and  Specific  Rotatory  Power  of  Carbohydrates 
and  certain  Organic  Acids  and  Bases  in  Pyridine  and  other 
Solvents.  Joseph  Gekard  Holty  \J.  Physical  Chem.,  1905,  9, 
764 — 779). — The  author's  experiments  were  performed  chiefly  with 
pyridine  solutions,  for  which  the  following  solubilities  are  given  : 
Itevulose,  18'49 ;  malic  acid,  14"6 ;  dextrose,  7'62 ;  sucrose,  6*45; 
galactose,  5  45;  erythritol,  250;  lactose,  2-18;  strychnine,  1-23; 
mannitol,  0'47.  Propyl  tartrate  was  found  to  be  miscible  with  pyridine. 
The  specific  rotation  of  lactose  was  less  in  pyridine  than  in  aqueous 
solution  and  decreased  with  dilution.  For  dextrose  and  galactose,  the 
rotation  was  greater  than  for  the  equally  concentrated  aqueous 
solution.  For  lievulose,  the  laevorotation  was  much  less  than  that  of 
the  aqueous  solution,  the  values  for  a  7"6  per  cent,  solution  being  : 
pyridine,  -36'8;  water,  —  87"3.  The  laevorotations  of  mannitol 
and  malic  acid  are  considerably  greater  than  those  of  the  aqueous 
solution,  values  for  a  7*6  per  cent,  solution  being  respectively 
—  26'9  and  -207  in  the  case  of  malic  acid.  Strychnine  gave  a 
Isevorotatory  holution  of  higher  specific  rotation  than  the  cori-esponding 
solution  in  chloroform.  For  a  6*45  per  cent,  folution  of  sucrose,  the 
specific  rotation  was  82"97,  and  the  value  increases  slightly  with 
dilution.  From  his  inability  to  verify  it  experimentitlly,  the  author 
considers  that  the  theory  of  a  greater  solubility  for  small  than  for  large 
particles  is  not  true  in  the  case  of  pyridine  solutions  of  sucrose. 

L.  M.  J. 

Action  of  Alkaline  Uranyl  Salts  on  the  Rotatory  Power  of 
Sugars  and  other  Optically  active  Hydroxyl  Compounds. 
liER.MAXN  Gbossmann  (Zeit.  Ver.  UeiU.  Zucker.-Jnd.,  1905,  1058 — 1073). 
— La^vulose  and  mannitol  react  readily  with  alkaline  uranyl  solutions, 
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forming  intensely  golden-yellow  alkaline  liquids,  the  rotations  of  which 
differ  considerably  from  the  true  rotations  of  the  optically-active 
compounds.  Complex  compounds,  in  which  the  alcoholic  hydrogen  atoms 
are  replaced  by  the  uranyl-residue,  ai-e  here  formed.  The  addition  of 
1  mol.  of  uranyl  salt  to  1  mol.  of  Isevulose  or  mannitol  changes 
the  direction  of  the  rotation.  Dextrose,  galactose,  lactose,  and 
rhamnose  also  exhibit  similar  changes  in  rotation,  but  the  direction  of 
the  latter  is  not  reversed.  Sucrose  is  slowly  transformed  into  Isevo- 
rotatory  alkali-uranyl  compounds,  but  no  change  of  the  sugar  molecule 
appears  to  take  place  here.  The  optical  activity  of  mannitol  is 
accentuated  by  a  number  of  compounds,  for  instance,  boric,  molybdic, 
and  uranic  acids. 

The  increase  in  the  rotation  of  tartaric  acid  by  ui-anyl  nitrate  and 
sodium  hydroxide  observed  by  Walden  {Ber.,  1897,  30,  2889)  is  not 
a  reaction  occurring  in  alkaline  solution,  but  requires  the  presence  of 
hydrogen  ions,  so  that  the  hydrogen  atoms  of  the  hydroxyl  groups  are 
probably  not  replaced  by  uranyl-residues.  Saccharic  acid  exhibits,  on 
the  whole,  similar  behaviour,  its  direction  of  rotation  being  reversed. 

T.  H.  P. 

Spectrum  Analysis  of  the  Light  emitted  by  Crystals  of 
Radium  Bromide.  F.  Himstedt  and  G.  Meyer  {Chem.  Gentr., 
1905,  ii,  1661 ;  from  Physikal.  Zeit.,  6,  688—689.  Compare  Sir  William 
and  Lady  Huggins,  Abstr.,  1904,  ii,  4). — In  order  to  examine  the 
spectra  of  the  light  emitted  by  radium  bromide,  three  crystals  were 
arranged  in  front  of  the  collimator  tube  of  a  quartz  spectrograph  in 
such  a  way  that  they  did  not  touch  each  other.  The  whole  appai*atus 
was  enclosed  in  an  opaque  air-tight  case,  which  was  filled  with  dry  air, 
hydrogen,  or  carbon  dioxide.  After  an  exposure  of  seven  to  ten  days, 
the  photograph  showed  three  continuous  spectra  extending  from 
460/x/x  to  337/A/x.  The  blackest  portion  reached  to  380yu./i,,  and  when 
the  case  was  tilled  with  air  the  nitrogen  bands  in  this  region  were 
only  faintly  visible.  Beyond  380yu,/x,  however,  the  nitrogen  bands 
could  be  identified  with  certainty  and  were  distinctly  apparent  in  the 
spaces  which  separated  the  spectra.  The  nitrogen  line,  315-9jit/A, 
extended  with  equal  intensity  from  the  bottom  to  the  top  of  the  plate. 
The  nitrogen  in  the  atmosphere  near  the  crystals  must  therefore  have 
been  rendered  luminous.  The  presence  of  traces  of  moisture  was 
found  to  decrease  the  intensity  of  the  light  considerably.  When  an 
atmosphere  of  dry  hydrogen  or  carbon  dioxide  was  used,  the  three 
continuous  specti-a  extended  to  310)a/i,,  and  did  not  show  any  traces 
of  bands  or  lines  in  the  intervening  spaces.  The  strongest  fluorescence 
was  observed  in  an  atmosphere  of  carbon  dioxide.  The  wave-lengths 
of  the  nitrogen  light  are  the  same  in  the  case  of  radium  bromide  and 
of  radiotellurium.  E.  W.  W. 

Some  Phosphorescence  Spectra  indicating  the  Existence  of 
New  Elements.  Sir  William  Ckookes  {C/tem.  News,  1905,  92, 
273 — 274). — Sub-fractionatiou  has  yielded  earths  in  which  certain 
groups  of  unassigued  lines  and  bands  of  the  phosphorescent  spectra 
grow   fainter   or   stronger   independently  of   both   other   unassigned 
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groups  and  of  groups  of  lines  assigned  to  known  elements.     These  ai-e 
provisionally  regarded  as  indicating  new  elements.  D.  A.  L. 

Radium  in  Sweden.  John  Lanbin  {Arkiv  Kevi,  Min. 
Geol.,  1905,  2,  i,  No.  2,  1 — 7). — The  author  has  demonstrated  the 
presence  of  radium  in  culm  by  preparing  from  it  barium  sulphate  and 
testing  the  action  of  the  latter  on  a  photographic  plate.  The  alum 
schists  of  Billinge  answer  to  the  same  test,  and,  like  culm,  also  contain 
uranium.  The  quantity  of  radium  in  these  minerals  is,  however,  too 
small  to  be  of  industrial  importance.  Hjelmite  crystals  slowly 
blacken  a  photographic  plate.  T.  H.  P. 

Emission  of  Heat  by  Radium.  Knut  Angstrom  {Cliem.  Centr., 
1905,  ii,  1575  ;  from  Physikal.  Zeit.,  6,  685 — 688). — Since  the  quantity 
of  heat  emitted  by  radium  does  not  decrease  to  an  appreciable  extent 
in  a  year  and  is  not  dependent  on  the  nature  of  the  surrounding 
medium,  the  energy  lost  in  the  form  of  a-,  yS-,  and  y-rays  can  only  be  a 
very  small  proportion  of  the  total  energy  (compare  Paschen,  Abstr., 
1904,  ii,  798).  Measurements  have  been  made  by  an  electrical 
compensation  method  in  which  an  equal  quantity  of  heat  was 
generated  electrically  and  balanced  against  a  sensitive  thermo-element. 
86  "5  mg.  of  radium  bromide  were  used.  Lead,  copper,  and  aluminium 
calorimeters  were  used,  the  results  differing  by  not  more  than  2  per  cent. 
When  about  1/7  of  the  y-rays  which  passed  through  the  aluminium 
calorimeter  were  absorbed  by  a  cylinder  of  lead,  the  quantity  of  heat 
imparted  to  the  cylinder  was  not  equal  to  I  per  cent,  of  the  quantity 
liberated  in  the  calorimeter ;  the  energy  of  the  /3-  and  y-rays  cannot, 
therefore,  be  equal  to  more  than  a  few  parts  per  lOO  ot  the  total 
energy  emitted  by  the  radium.  The  mean  value  of  the  quantity  of  heat 
given  out  by  1  gram  of  radium  bromide  per  minute  from  JSepteuiber 
1903  to  January  1905  was  M36  cals.  E.  W.  W. 

Relative  Absorption  of  the  Rays  of  Radium  and  Polonium. 
E,  RiECKE  [with  Ketschinsky  and  Wigger]  {Chem.  Centr.,  1905,  ii, 
1574 — 1575;  from  Phijsikal.  Zeit.,  6,  683—685). — The  results  of 
determinations  of  the  coefficients  of  absorption  of  the  rays  of  I'adium 
md  polonium  should  give  a  clue  to  the  nature  of  the  radiation.  If, 
tor  instance,  the  radiation  is  effected  by  means  of  corpu.scles,  then  the 
absorption-coefficient  cannot  be  constant,  since  the  absorption  depends 
on  the  collision  of  the  particles  with  the  molecules  of  the  absorbing 
substance,  whilst,  on  the  other  hand,  constant  values  should  be  obtained 
if  the  energy  is  transmitted  by  waves.  Although,  however,  the 
absorption-coefficient  of  the  a-rays  of  radium  in  air  has  been  found  to 
be  constant,  the  deflection  of  the  rays  in  a  magnetic  or  electric  field 
appears  to  indicate  a  corpuscular  structure.  Experiments  on  the  a-rays 
of  polonium,  in  which  Marckwald's  arrangement  of  a  copper  rod  covered 
with  radiotellurium  was  employed,  have  shown  that  the  absorption- 
coethcient  is  not  constant.  The  velocity  of  the  rays  is  decreased  by 
collision  of  the  particles  with  the  molecules  of  the  air,  whilst  the 
absorption  is  increased.  The  results  of  experiments  on  the  absorption 
of  the  y-rays  emitted  by  radium  bromide  in  lead  have  proved  that  the 

5—2 
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rays  are  not  homogeneous  ;  their  nature  is  not  aifected  by  the  absorp- 
tion. When  a  lead  plate  of  sufficient  thickness  is  used,  only  those 
rays  which  have  the  lowest  absorption-coefficient  (0'25)  remain.  The 
theory  of  the  identity  of  the  y-rays  with  the  Rontgen  rays  is  supported 
by  the  fact  that  the  absorption-coefficient  of  the  "residual"  rays  in 
mercury,  lead,  copper,  iron,  zinc,  aluminium,  and  sulphur  is  propor- 
tional to  the  sp.  gr.  of  the  substance  {k/d^  0-0021).  E.  W.  W. 

Radioactivity  of  Products  of  Etna.  Giovanni  TrovatoCastorina 
(Nuovo  Cini.,  1905,  [v],  10,  198 — 202). — In  general,  the  products  of 
Etna  are  radioactive,  the  following  series  being  in  order  of  increasing 
activity  :  rock,  sand,  sandy  tufa,  clay  and  clayey  soil,  mud,  soil  and 
pozzolane,  or  soil  coloured  by  the  lava.  The  activity  of  the  soil  is 
influenced  by  heating,  by  chemical  reactions,  or  by  absorption  of 
water.  T.  H.  P. 

A.  B.  Nordenskiold's  Investigations  on  the  Radioactivity  of 
certain  Swedish  and  Norwegian  Minerals.  Hjalmar  S.jogren 
{Arkiv  Kem.  Min.  Geol.,  1905,  2,  i,  No.  4,  1 — 5). — -The  author  gives  an 
account  of  A.  E.  Nordenskiold's  researches  on  the  radioactivity  of 
Swedish  and  Norwegian  minerals,  which,  in  order  of  their  activity, 
are  as  follows :  cleveite  from  Raade  ;  uraninite  from  Johanngeorgen- 
stadt  ;  oraugite  and  yellow  thorite  from  Svincir ;  nohlite  from  Nohl; 
fergusonite  from  Sandiien,  and  orangite  from  Brevig ;  euxenite  from 
Mbref  jar  ;  teschynite  from  Hittero  ;  xenotime  fi'om  Sandben  ;  monazite 
from  Raade,  and  fergusonite  from  Ytterby  ;  malacon  from  Kammerfors. 
Columbite  from  Moss,  ixiolite  from  Skogbole,  and  hjelmite  from  Nya 
Kararfvet  showed  no  action  on  a  sensitive  plate  even  after  ninety-six 
hours'  exposure.  The  paper  is  accompanied  by  photographs  illustrating 
the  actions  of  the  different  minerals.  T.  H.  P. 


Abnormal  Anodic  Polarisation  produced  by  Fluorine, 
Chlorine,  and  Bromine  Ions.  Erich  Muller  and  Alfred  Scueller 
{Zeit.anorg.  Chem.,  1905;  48,  112—128.  Compare  Abstr.,  1904,  ii,' 
250,  811,  812.  Skirrow,  Abstr.,  1903,  ii,  69).— It  has  already  been 
shown  by  Muller  and  others  that  the  addition  of  indifferent  ions 
often  causes  increased  polarisation  at  the  anode  {loc,  cit.) ;  in  the 
present  paper,  the  effect  of  fluorine,  chlorine,  and  bromine  ions  on  the 
anode  potential  during  the  electrolysis  of  sulphuric  acid  is  described. 
Experiments  weie  made  with  a  series  of  mixtures  of  normal  sulphuric 
acid  and  normal  solutions  of  the  halogen  acids  with  different  current 
densities  and  at  various  temperatures,  and  the  results  are  represented 
by  curves,  the  potentials  being  plotted  as  ordinates  against  the  com- 
position of  the  mixtures  as  abscissae. 

With  hydrochloric  acid  at  the  ordinary  temperature,  the  curves 
show  maxima  at  about  2-5  per  cent,  of  the  acid  ;  the  greater  the  cur- 
rent density,  the  greater  is  the  rise  in  potential  and  the  more  distinct 
the  maximum.  With  very  small  current  densities,  the  only  effect  of 
chlorine  ions  is  to  lower  the  potential.     Increasing  the  temperature 
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has  the  same  effect  as  lessening  the  current  density  ;  thus,  the  chlorine 
ion  has  a  powerful  polarising  action  at  0°  which  quite  disappears 
at  70°. 

The  bromine  ion  has  a  similar  but  less  powerful  action  ;  only  mix- 
tures containing  less  than  10  per  cent,  of  the  acid  show  increased 
potential,  whereas  stronger  solutions  lower  it  very  considerably. 

Hydrofluoric  acid  increases  the  anode  potential  in  all  concentrations  ; 
in  this  case  as  well  the  effect  decreases  with  rise  of  temperature. 

It  is  pointed  out  that  the  above  results  are  very  similar  to  those 
obtained  in  investigating  the  decomposition  potentials  of  the  halogen 
acids  (compare  Luther  and  Brislee,  Abstr.,  1903,  ii,  708).  The 
author  suggests  that  the  phenomena  observed  are  due  to  the  formation 
of  the  lower  halogen  oxyacids,  and  shows  that  this  theory  accounts  for 
the  results  obtained  with  chlorine  and  bromine  ions.  G.  S. 

Mechanism  of  the  Production  and  the  Nature  of  Cathodic 
Pulverisations.  Ch.  Mauraix  {Compt.  rend.,  1905, 141,  1223 — 1225). 
— When  a  plate  of  glass  or  mica  is  placed  opposite  or  inclined  to  the 
cathode  inside  a  tube  containing  a  rarefied  gas,  the  film  of  cathodic 
material  which  is  deposited  on  it  is  most  abundant  at  the  edges,  that 
is,  at  those  parts  of  the  plate  farthest  removed  from  the  cathode.  When 
the  vacuum  tube  is  placed  between  the  poles  of  an  electro-magnet  in 
such  a  position  that  the  cathode  is  normal  to  the  magnetic  field,  the 
cathodic  film  deposited  on  the  walls  on  the  tube  is  most  abundant  in 
the  trace  of  the  luminescent  plane  and  in  a  plane  at  right  angles  to  it. 
From  the  results  of  these  and  similar  experiments,  the  author  draws 
the  conclusion  that  the  cathodic  pulverisations  are  formed  of  fairly  large 
particles  torn  from  the  cathode  by  the  impact  of  the  a-rays,  projected 
in  all  directions,  and  carrying  variable  electrical  charges,  the  ejvi  being 
Jiiuch  smaller  than  in  the  case  of  the  particles  forming  the  cathode  rays. 

M.  A.  W. 

Chemical  Composition  of  the  Nickel  Oxide  Electrode  in  the 

Jungner  Edison  Accumulator.     Julian  Zed.ver  {Zeit.  Elektrochem., 

1905,  11,  809 — 813). — If  nickelic  oxide   be  prepared  in  any  way  and 

[listed  on  to  a  platinum  wire,  the  potential  difference  between  the  wire 

nd  zinc  amalgam  in  a  solution  of  potassium  hydroxide  is  the  same  as 

•  the  nickelic  oxide  were  not   present.     A   nickel  oxide  accumulator 

!ate  gives  a  larger  potential  difference,  and  nickelic  oxide  deposited 

if^ctrolytically  in   various  ways  on  platinum  gives  the  same  result  as 

ae  accumulator  plate.    The  negative  result  obtained  with   the  pasted 

vide  is  probably  due  to  its  extremely  small  conductivity.     Quantities 

f  nickelic  oxide  sufficient  for  analysis  were  obtained  by  electrolysing  a 

ilution  of  nickel  sulphate  and  sodium  acetate  with  a  rapidly  rotating 

aode  and  adding  dilute  alkali  hydroxide  .solution  gradually  so  as  to 

laintain  the  solution  constantly  neutral.    The  substances  obtaiueil  had 

'm|)Osition8    varying    l)etween    those    represented    by    the    formuhe 

N  ijO^.HjO  and  Ni20j,  1 1  H.,0,  according  to  the  method  of  drying.    Kxact 

itiejisiirements  of  the  E.M'.F.  of  the  cell  Zn  |  Zn(OK),+  KOH  |  Ni^O., 

tiowed  th.atthis  oxide  is  identical  with  that  formed  in  theuociiniul.itoi-. 

T.  K. 
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Lead  Peroxide  as  Anode  in  the  Electrolytic  Oxidation  of 
Chromium  Sulphate  to  Chromic  Acid.  Erich  Muller  and  Max 
SoLLER  {Zeit.  EleUrochem.,  1905,  11,  863— 872).— Chrome  alum, 
dissolved  in  i\^-sulphuric  acid,  is  not  appreciably  oxidised  to  chromic 
acid  when  an  anode  of  smooth  platinum  is  used.  Traces  of  a  salt  of 
lead  in  the  solution  are  precipitated  at  the  anode  as  lead  peroxide  and 
bring  about  considerable  oxidation.  Small  quantities  of  chlorine  ions 
also  favour  the  change.  The  oxidation  takes  place  at  a  platinised 
platinum  anode  to  about  one-third  the  extent  observed  under  similar 
conditions  with  a  lead  peroxide  anode.  "With  a  lead  peroxide  anode, 
the  oxidation  takes  place  almost  quantitatively  in  fairly  concentrated 
solutions  of  chrome  alum  when  the  current  density  is  not  too  high 
(about  0  005  ampere  per  sq.  cm.  is  suitable).  The  difference  in  the 
behaviour  of  the  platinum  and  lead  peroxide  anodes  is  not  due  to  the 
latter  having  a  higher  anodic  potential  (the  reverse  is  rather  the  case), 
but  appears  to  depend  on  a  catalytic  action  of  lead  peroxide  which  is 
capable  of  producing  the  oxidation  purely  chemically.  T.  E. 

Conductivity  and  Viscosity  of  Solutions  of  certain  Salts 
in  Mixtures  of  Acetone  with  Methyl  Alcohol,  Ethyl  Alcohol, 
and  Water.  Harry  C.  Jones  and  Eugene  C.  Bingham  {Amer.  Chem. 
J.,  1905,  34,  481 — 554.  Compare  Jones  and  Carroll,  Abstr.,  1905,  ii, 
73). — A  study  has  been  made  of  the  relations  between  the  viscosities 
and  conductivities  of  lithium  nitrate,  potassium  iodide,  and  calcium 
nitrate  in  mixtures  of  acetone  with  methyl  alcohol,  ethyl  alcohol,  and 
water. 

Determinations  have  been  made  of  the  conductivity  at  0°  and  25° 
of  solutions  of  these  salts  of  various  concentrations  in  methyl  alcohol, 
acetone,  ethyl  alcohol,  water,  and  mixtures  of  acetone  with  methyl 
alcohol,  ethyl  alcohol,  or  water  containing  25,  50,  or  75  per  cent,  of 
acetone.  The  results  of  the  experiments  are  tabulated  and  plotted  as 
curves.     The  temperature-coefficients  have  been  calculated  in  all  cases. 

The  viscosities  at  0°  of  acetone,  methyl  alcohol,  ethyl  alcohol,  and 
mixtures  of  methyl  alcohol  and  acetone  and  of  ethyl  alcohol  and  acetone 
have  been  determined.  Determinations  have  also  been  made  of  the 
viscosity  at  0°  and  25°  of  water,  a  mixture  of  water  with  25  per  cent, 
of  acetone,  and  solutions  of  calcium  nitrate  in  the  following  solvents  : 
acetone,  methyl  alcohol,  and  mixtures  of  acetone  with  water,  methyl 
alcohol,  or  ethyl  alcohol  containing  25,  50,  or  75  per  cent,  of  acetone. 
The  viscosity,  fluidity,  and  density  of  the  various  solutions  are  given 
in  tabular  form.  The  fluidities  are  also  plotted  as  curves.  Com- 
parisons of  the  temperature-coefficients  of  conductivity  and  fluidity  in 
these  mixtures  show  that  they  vary  in  the  same  manner,  but  that  the 
former  are  uniformly  smaller  tlian  the  latter. 

The  conductivities  of  the  salt  solutions  in  mixtures  of  acetone  and 
water  exhibited  the  minimum  in  conductivity  which  has  been  observed 
previously  and  which  is  shown  to  be  intimately  connected  with  the 
minimum  in  fluidity.  In  the  mixtures  of  acetone  and  alcohols,  the 
fluidities  are  in  accordance  with  the  law  of  averages  and  the  fluidity 
curve  is  nearly  a  straight  line,  whence  it  is  concluded  that  acetone  and 
these  alcohols  do  not  form  complex  molecular  aggregates  when  mixed. 
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The  curves  for  the  conductivity  of  potassium  iodide  in  the  various 
mixtures  are  nearly  straight  lines  at  all  dilutions  and  are  very  similar 
to  the  corresponding  fluidity  curves.  Lithium  nitrate  and  calcium 
nitrate  in  mixtures  of  acetone  with  methyl  or  ethyl  alcohol  show  a 
deviation  from  the  fluidity  curves  and  exhibit  a  pronounced  maximum 
in  conductivity.  After  a  consideration  of  the  various  factors  which 
could  influence  the  conductivity,  it  was  concluded  that  the  observed 
maximum  is  due  to  a  change  in  the  dimensions  of  the  atmospheres 
about  the  ions  (compare  Kohlrausch,  Abstr.,  1903,  ii,  403).  The 
conclusion  of  Dutoit  and  Friderich  (Abstr.,  1899.  ii,  351)  and  of  Jones 
and  Carroll  (loc.  cit.)  that  conductivity  is  directly  proportional  to  the 
dissociation  and  inversely  proportional  to  the  viscosity  is  incomplete, 
since  it  does  not  allow  for  possible  changes  in  the  size  of  the  ionic 
spheres.  The  conductivities  of  lithium  nitrate  and  calcium  nitrate  in 
mixtures  of  acetone  and  water  also  show  a  tendency  towards  a 
maximum.  This  tendency  to  form  a  maximum  in  conductivity 
increases  from  potassium  iodide  through  calcium  nitrate  to  lithium 
nitrate,  and  it  is  considered  that  this  may  be  connected  with  the 
velocities  of  migration  of  the  ions.  E.  G. 

Can  an  Element  form  both  Positive  and  Negative  lona  ? 
Max  Le  Blanc  {Zeit.  Ehktrochem.,  1905, 11,  813— 818).— Both  sulphur 
and  selenium  (in  the  form  of  a  thin  film  on  a  platinum  wire),  when 
used  as  cathodes  in  potassium  hydroxide  solution,  go  into  solution  in 
the  form  of  poly&ulphide  or  polyselenide  ions,  Sj;"  or  Se^",  the  largest 
values  of  x  observed  being  5  and  4*4  respectively.  Used  as  anodes,  no 
action  was  observed  at  all.  Tellurium  as  cathode  in  alkaline  solutions 
dissolves  readily;  in  very  concentrated  solutions  of  potassium  hydroxide, 
the  dust  observed  by  Miiller  and  Lucas  (Abstr.,  1905,  ii,  672)  is  not 
formed.  Its  formation  is  more  probably  due  to  the  dissociation  of 
polytellui'ide  ions,  Te.^  "ZH^Te"  +  Te  in  dilute  solutions.  At  a  tellu- 
rium anode  in  potassium  hydroxide,  there  is  no  vi>ible  change,  but 
tellurium  goes  into  solution  with  the  valency  3*9  ;  it  therefore  gives  off 
the  ions  Te'*",  which  then  react  with  hydroxyl  ions  to  form  the  ions 
TeOj".  T.  E. 

Experimental  Study  of  the  Three  Parts  of  an  Electrolytic 
Cell  and  their  Relationships.  G.  Hostelet  {Zeit.  Elektrochem., 
1905,  11,  889 — 904). — In  determining  decomposition  points  by  Glaser's 
method  (Abstr.,  1899,  ii,  78),  the  author  found  difficulty  in  interpret- 
ing the  results  owing  to  variations  in  the  resistance  of  the  system  and 
in  the  potential  of  the  constant  electrode.  He  has  therefore  worked  out 
a  method  in  which  the  falls  of  potential  between  the  anode  and  the 
electrolyte,  between  the  cathode  and  the  electrolyte,  and  in  the  elec- 
trolyte itself,  are  all  separately  and  .simultaneously  determined.  The 
method  is  applied  to  the  study  of  the  electrolysis  of  potassium 
chloride  with  a  platinum  anode  and  a  cathode  of  mercury.  T.  E. 

Theory  of  Electrolytic  Dissociation,  taking  jwjcount  of 
the  Electrical  Energy.  R.  Mai^mstkom  {Zeit.  EUktrocIiem.,  1905, 
11.  797 — 809). — In  addition  to  the  ordinary  attractions   between   the 


68  ABSTRACTS   OF   CHEMICAL   PAPERS. 

various  molecules  in  the  solution  of  an  electrolyte,  there  are  forces 
due  to  the  attractions  and  repulsions  of  the  electric  charges  on 
the  ions.  Assuming  these  electrical  forces  to  be  supex'posed  on  the 
ordinary  attractive  forces,  the  free  energy  of  a  dissolved  electrolyte 
is  calculated,  and  from  this  an  equation  for  the  equilibrium  between 
the  ions  and  undissociated  molecules  is  obtained.  This  is  found  to  be 
in  rather  better  agreement  with  measurements  of  conductivity  than 
any  of  the  equations  proposed  previously.  It  is  suggested  that,  owing 
to  electro-striction,  the  dielectric  constant  of  the  solution  must  be  a 
function  of  the  concentration  and  that  a  better  agreement  might  be 
obtained  by  taking  this  into  account.  T.  E. 

Theory  of  Electrolytic  Dissociation.  Louis  Kahlenberg  [Phil. 
Mag.,  1905,  [vi],  10,  662—664.  Compare  Abstr.,  1905,  ii,  139).— 
A  reply  to  Jones'  criticism  (Phil.  Mag.,  1905,  [vi],  10,  157). 

J.  0.  P. 

Accurate  Measurement  of  Ionic  Velocities.  Robert  B. 
Denison  and  Bertram  D.  Steele  {Proc.  Roy.  Soc,  1905,  76  A, 
556 — 557). — An  apparatus  has  been  devised  for  measuring  the  velocities 
of  ions  without  using  gelatin  or  other  partitions  during  the  experi- 
ment. The  apparatus  consists  of  two  reservoirs,  each  provided  with  a 
special  electrode  vessel,  and  of  a  measuring  tube  of  known  ci'oss-section 
in  which  the  solution  to  be  examined  is  placed.  One  of  the  reservoirs 
contains  a  solution  of  .a  salt  with  a  less  mobile  cation  than  the  cation 
under  observation,  the  other  a  solution  of  a  salt  with  a  less  mobile 
anion  than  that  of  the  salt  under  investigation.  The  measuring  tube  is 
provided  at  each  end  with  parchment-paper  partitions  which  facilitate 
the  formation  of  a  sharp  electrolytic  margin  between  the  measured  and 
the  indicator  solutions,  and  these  partitions  are  so  arranged  that  they 
can  be  removed  after  the  margins  have  been  formed.  Experiments 
have  been  made  at  dilutions  down  to  0'02  normal.  The  calculated 
transport  numbers  agree  very  well  with  those  obtained  by  Hittorf's 
method,  and  the  measured  average  ionic  velocities  confirm  in  a 
remarkable  manner  those  calculated  from  conductivity  data. 

H.  M.  D. 

Mobility  of  Ions  of  Salt  Vapours.  Georges  Moreau  (Compt. 
rend.,  1905,  141,  1225—1227.  Compare  Abstr.,  1903,  ii,  125,  196; 
1904,  ii,  536;  1905,  ii,  9). — The  author  has  measured  between  the 
temperatures  of  170°  and  15°  the  mobility  (k)  of  the  ions  in  air  which 
has  been  bubbled  through  solutions  of  potassium  salts  of  different  con- 
centrations and  then  passed  through  a  tube  heated  to  redness.  From 
the  values  of  k  thus  obtained,  the  sizes  of  the  ions  for  different  tempera- 
tures and  concentrations  are  calculated,  with  the  results  that  at  the 
higher  temperatures  the  ions  have  a  diameter  five  to  fifteen  times  that 
of  the  molecule,  and  ai)pear  to  consist  of  an  electrically  charged 
nucleus  surrounded  by  two  to  seven  layers  of  molecules,  whilst  at  the 
lower  temperatures  the  number  of  layers  is  increased  to  ten  to  twenty. 

M.  A.  W. 
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Electrical  Conductivity  of  Dilute  Solutions  of  Sulphuric 
Acid.  W.  C.  Dampier  Wheth.aji  {Proc.  Rorj.  Soc,  1905,  76  A, 
577 — 583). — The  equivalent  conductivity  of  solutions  of  strong  acids 
and  alkali  hydroxides  increases  with  dilution,  but  reaches  a  maximum 
at  0  001  to  0*0005  gram-equivalent  per  litre,  and  falls  rapidly  with 
further  increase  in  dilution.  The  effect  of  traces  of  impurities  on  the 
equivalent  conductivity  of  sulphuric  acid  in  dilute  solution  has  been 
examined  by  measuring  the  variation  of  the  conductivity  with  the  con- 
centration in  four  solvents  :  (1)  good  quality  redistilled  water,  and  the 
same  containing  (2)  a  trace  of  carbon  dioxide,  (3)  a  trace  of  potassium 
chloride,  and  (4)  the  same  water  freed  as  far  as  possible  from  volatile 
impurities  by  repeated  boiling  under  diminished  pressure.  In  each 
case,  the  conductivity  of  the  solvent  was  subtracted  from  that  of  the 
solution.  The  results  show  that  the  conductivity  of  sulphuric  acid  in 
dilute  solution  is  not  affected  by  addition  of  a  trace  of  potassium 
chloride  or  by  boiling  under  diminished  pressure,  but  that  it  is 
appreciably  diminished  in  presence  of  a  little  carbon  dioxide,  and  in 
this  case  the  maximum  conductivity  is  reached  at  a  higher  concentra- 
tion. The  abnormally  low  conductivity  of  dilute  solutions  cannot, 
however,  be  wholly  attributed  to  the  presence  of  carbon  dioxide  in  the 
water  used  as  solvent.  H.  M.  D. 

Transit  of  Ions  in  the  Electric  Arc.  A.  A.  Campbell  Swintox 
(Proc.  Roy.  Soc,  1905,  76  A,  553 — 556). — An  experiment  has  been 
devised  to  show  that  the  current  in  the  electric  arc  is  carried  by 
positive  and  negative  ions  emitted  by  the  electrodes.  A  small  hole  was 
bored  axially  through  one  of  the  carbon  electrodes,  which  was  fixed 
rigidly  at  the  end  of  a  brass  tube,  and  an  insulated  Faraday  cylinder 
was  supported  within  the  brass  tube  so  that  its  aperture  was  in  line  with 
and  immediately  behind  the  aperture  in  the  carbon  electrode.  "With  a 
current  of  three  amperes  and  about  50  volts,  the  Faraday  tube  remained 
unchanged  in  atmospheric  air,  but  when  the  apparatus  was  enclosed  in 
a  glass  vessel  and  the  pressure  reduced,  the  Faraday  cylinder  acquired 
the  same  charge  as  the  opposite  carbon  electrode.  The  effect  increased 
with  the  degree  of  exhaustion  of  the  containing  vessel,  and,  correspond- 
ing with  the  greater  mobility  of  the  negative  ions,  the  galvanometer 
'leflection  for  a  given  degree  of  exhaustion  was  greater  when  the 
opposite  carbon  electrode  was  made  the  negative  pole.  H.  M.  I). 

Magnetisation  and  Magnetic  Change  of  Length  in  Ferro- 
magnetic Metals  and  Alloys  at  Temperatures  ranging  from 
-186°  to  -f  1200°.  KOtauo  Honda  and  Slmu  Shimizu  {I'/til.  Mag., 
1905,  [vi],  10,  G42 — 661). — The  paper  contains  a  large  number  of  data 
bearing  on  the  magnetisation  of  Swedish  iron,  nickel,  annealed  cobalt, 
and  various  nickel  steels.  The  results  obtained  are  in  general  harmony 
with  those  of  earlier  observers,  such  as  Osmond  and  Dumas. 

J.  c.  r. 

Coexistence  of  Paramagnetism  and  Diamagnetism  in  the 
same  Crystal.  CiEoiioES  iMeslin  (Compt.  rend.,  1905,  141, 
1006—1008.      Compare   Compt.   rend.,    1905,    140,    1683).— A  small 
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cube  cut  from  a  crystal  of  pyrrotite  in  such  a  way  that  its  faces  are 
parallel  with  or  perpendicular  to  the  magnetic  plane  exhibits  para- 
magnetism when  placed  in  a  magnetic  field  in  such  a  position  that  the 
magnetic  plane  passes  through  the  axis  of  the  electro-magnet,  whilst 
in  a  direction  at  right  angles  to  this  it  exhibits  diamagnetism.  By 
immersing  the  cube  in  a  concentrated  solution  of  ferric  chloride,  its 
paramagnetic  susceptibility  is  diminished  and  its  diamagnetic  sus- 
ceptibility is  increased.  M.  A.  W. 

Magnetic  Compounds  of  Non-magnetic  Elements.  Edgar 
Wedekind  {Zeit.  Elektrochem.,  1905,  11.  850 — 851). — The  manganese 
borides  previously  described  (Abstr.,  1905,  ii,  322)  are  found  to  be 
strongly  magnetic  ;  they  also  possess  considerable  permanent  magnetism. 
Compounds  of  manganese  with  antimony  and  bismuth  are  also 
magnetic ;  manganese  arsenide,  however,  is  not  magnetic  but  becomes 
magnetic  when  heated  in  the  air.  The  phosphides,  carbides,  and 
sulphides  of  manganese,  prepared  by  the  alumino-thermic  process,  are 
also  magnetisable,  whilst  the  silicide  is  not  so.  T.  E. 


Specific  Heats  of  Gases.  Silvio  Lussana  {Nuovo  Cim.,  1905, 
[v],  10,  192 — 195). — The  author  points  out  that,  although  in  their 
paper  on  the  specific  heats  of  gases  at  high  temperatures  Holborn  and 
Austin  (Abstr.,  1905,  ii,  228)  afiirm  that  it  is  impossible  to  state  with 
certainty  that  the  specific  heats  of  the  simple  gases  increase  as  the 
temperature  rises,  yet  all  their  results  exhibit  such  an  increase,  the 
mean  value  of  which  is  3  per  cent.,  whilst  the  accuracy  of  their 
measurements  is  about  ±  1  per  cent. 

The  author's  investigations  on  this  subject,  extending  over  a  number 
of  years,  lead  to  the  conclusions  that  for  all  gases  the  specific  heat  at 
constant  pressure  (1)  increases  with  the  pressure  up  to  a  certain  limiting 
value  and  then  diminishes,  the  maximum  corresponding  witli  a 
pressure  which  is  lower  as  the  gas  deviates  more  from  Boyle's  law, 
and  (2)  increases  or  diminishes  with  the  temperature  according  as  the 
latter  is  near  to  or  far  from  the  temperature  of  liquefaction  of  the 
gas  ;  the  temperature  variation  of  the  specific  heat  increases  with  the 
pressure.  T.  H.  P. 

Latent  Heat  of  Fusion  of  Ice.  Anatole  Leduc  (Compt.  rend., 
1906,  142,  46 — 48). — There  is  a  difference  of  nearly  1  per  cent, 
between  Bunsen's  value  (80-03)  for  the  latent  heat  of  fusion  of  ice  and 
the  value  (79*25)  found  by  Laprovostaye  and  Desains  and  confirmed  by 
Regnault,  and  the  dilfeience  is  still  of  the  same  order  if  the  numbers 
are  corrected  for  the  variation  of  the  specific  heat  of  water,  taking 
1-004  as  the  specific  heat  of  water  at  0°  according  to  the  results 
obtained  by  Callendar  and  Barnes.  If,  however,  the  author's  value, 
0-9176,  for  the  specific  volume  of  ice  at  0°  is  substituted  for  the  value 
found  by  Bunsen,  0-91674,  Bunsen's  value  for  the  latent  heat  of  fusion 
of  ice  becomes  79-15,  and  the  author  considers  that  79-2  is  the  most 
probable  value  for  this  constant.  M.  A.  W. 


GENERAL  AND   PHYSICAL   CHEMISTRY.  71 

Connection  between  Depression  of  Freezing  Point  and 
Latent  Heat  of  Fusion.  Karl  Drucker  {Zeit.  Elekirocliem.,  1905, 
11,  904— 905).— Goebel  (Abstr.,  1905,  ii,  679)  has  calculated  the 
latent  heat  of  fusion  of  ice  at  temperatures  below  zero  from  the 
vapour  pressures  of  ice  and  water.  The  author  points  out  that  a  very 
small  inaccuracy  in  the  formula  representing  the  vapour  pressures 
makes  a  very  large  error  in  the  heats  of  fusion  calculated.  Goebel's 
results  differ  enormously  from  Pettersson's  direct  determinations.  If 
the  latter  are  used  to  calculate  the  vapour  pressures  of  ice,  numbers 
are  obtained  in  good  agreement  with  the  experimental  numbers. 
Hence  the  correction  of  the  freezing-point  depressions  given  by  Goebel 
is  much  too  large.  He  has  also,  erroneously,  taken  the  concentrations 
in  gram-molecules  per  litre  of  solution  instead  of  per  kilogram  of 
water,  which  partially  compensates  the  first  error.  T.  E. 

Solvent  and  Ionising  Properties  of  Ethylene  Cyanide 
(Succinonitrile),  Giuseppe  Bruni  and  Axtonio  Manuelli  {Zeit. 
EUhtrochein.,  1905,  11,  860 — 862). — The  molecular  depression  of  the 
freezing  point  of  succinonitrile  is  182*6,  from  which  the  molecular 
latent  heat  of  fusion  is  calculated  to  be  0*94  cal.,  which  is  the  smallest 
value  yet  observed  for  any  organic  compound.  Ethylene  bromide  and 
chloride  give  abnormally  small  depressions  of  freezing  point  when 
dissolved  in  succinonitrile,  which  is  doubtless  due  to  the  formation  of 
solid  solutions.  Compounds  containing  amino-  or  hydroxyl  groups 
give  small  depressions,  probably  owing  to  molecular  association.  The 
high  dielectric  constant  of  succinonitrile  points  to  considerable  dis- 
sociating power.  The  freezing  points  of  solutions  of  potassium  and 
tetraethylammonium  iodides  were  determined  and  values  of  i  calcu- 
lated which  lie  between  1*26  and  TS  for  potassium  iodide  and  1'78 
and  1'89  for  tetraethylammonium  iodide.  The  latter  solutions 
conduct  well.  The  anhydrous  chlorides  of  copper,  manganese,  cobalt, 
and  nickel  are  insoluble  in  succinonitrile.  T.  E. 

Critical  Temperature  of  Solutions  in  Liquid  Carbon  Dioxide. 
Ernst  H.  Blchner  {Chem.  Centr.,  1905,  ii,  1618^1619  ;  from  C/t^m. 
Weekhlad,  2,  691 — 694). — The  results  of  experiments  on  solutions  of 
/)-dichlorobenzene,  tribromomethane,  ^-dibromobenzene,  o-chloronitro- 
benzene,  naphthalene,  and  1  : 3-dichloro-5-nitrobenzene  in  liquid 
carbon  dioxide  have  shown  that  van't  Hoff's  law  holds  approximately 
in  these  cases,  the  molecular  rise  of  the  critical  temperature  being 
almost  constant.  The  results  may,  however,  lie  more  accurately 
expre.ssed  by  means  of  van  Laar's  hypothesis,  in  which  the  rise  per 
gram-molecule  per  cent,  is  not  only  dependent  on  the  criticiil  tempera- 
ture of  the  solvent,  but  also  on  therelationshipof  the  critical  temperature 
of  the  dissolved  substance  to  that  of  the  solvent  and  on  the  ratio,  ir, 
of  the  critical  pressures.  Since,  as  a  rule,  7r=  1,  h  =  6{6-  1),  in  which 
8=  l/Tk.{dTx/dx)  and  T*  ==  critical  temperature  of  the  solvent. 

E.  W.  W. 

Relative  Vapour  Tensions  of  the  Three  Modifications  of 
Carbon.  Andreas  Smits  {Ber.,  1905,  38,  4027 — 4033.  Compare 
Schenck  and  Heller,  Abstr.,  1905,  ii,  519). — The  equilibrium  constant 
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of  the  reaction  CO.2  +  C:;=^2C0  is  I^i=p^co/pco2PCj  where  pc  is  the 
partial  vapour  pressure  of  the  carbon,  that  is,  the  maximum  vapour 
pressure  of  the  solid  carbon  at  the  given  temperature.  As  this 
increases,  so  do  the  values  of  I^iPc  and  p'^co/pco2  ^^  ^^^  equation 
^iPc=P~co/pco.i-  The  equilibrium  constant  for  the  reaction 
Fe  +  CO2  :^  FeCJ  +  CO  is  K={pco.pFeo)/ipcoJPFe)  ',  if  the  differences 
in  the  solubilities  of  the  three  modifications  of  carbon  in  iron  are 
neglected,  ppec/pFe  oaay  be  considered  as  constant,  and  the  equation 
may  be  written  K^—pQolpco^-  If  ^^^  sum  of  the  partial  vapour 
pressures  QO  +  CO^  =  P,  then  P==k^pc{}+k^)lk^,^^^<i^  differs  from 
Schenck  and  Heller's  equation  by  the  presence  of  pQ  (loc.  cit.),  and 
the  greater  the  vapour  pressure  of  the  modification  of  carbon  the 
greater  is  the  equilibrium  pressure  P.  If  jOc>  p'cf  and  p"c  are  the 
vapour  pressures  of  the  three  modifications,  then  P  :  P'  :  P"  =pc  :p'c  '-Pc- 
The  author  discusses  the  work  of  Schenck  and  Heller  from  a 
theoretical  point  of  view  and  concludes  that  the  equilibrium  pressures 
measured  by  them  are  not  trustworthy.  If,  however,  these  are 
assumed  to  be  correct,  the  vapour  pressures  of  the  diamond,  amorphous 
carbon,  and  graphite  are  in  the  proportions  :  p^  :jo'o  '•p"c  =  3"7  :  1"8  :  1 
at  500°;  4-1  :  2-4  : 1  at  550°;  5-2  :4-l  :1  at  600°;  and  5-4  :  4*2  :  1  at 
641°.  G.  Y. 

Distillation  in  High  Vacua  by  means  of  Devrar's  Air 
Absorption  Method,  and  a  Shortened  MacLeod  Vacuum 
Gauge.  Alfred  Wohl  and  M.  S.  Losanitsch  {Ber.,  1905,  38, 
4149 — 4154.  Compare  Fischer  and  Harries,  Abstr.,  1902,  ii,  491  ; 
Erdmann,  1904,  ii,  20). — The  apparatus,  to  which  is  attached  an 
absorption  vessel  containing  20 — 30  grams  of  extracted  blood  charcoal, 
is  evacuated  by  means  of  an  ordinary  water  pump,  and  the  receiver 
and  absorption  vessel  are  then  cooled  by  liquid  air.  Pressures  of 
0006 — 0"008  mm.  can  thus  be  attained  within  thirty  minutes.  It 
is  not  necessary  that  the  apparatus  shall  be  absolutely  air-tight,  as 
small  amounts  of  air  which  enter  are  absorbed  by  the  charcoal.  The 
same  cooled  charcoal  (25 — 30  grams)  may  be  used  for  several  distil- 
lations, provided  the  apparatus  is  exhausted  before  being  attached  to 
the  absorption  vessel. 

For  measuring  high  vacua,  a  MacLeod  apparatus  shortened  in  much 
the  same  manner  as  suggested  by  Stock  (Abstr.,  1905,  ii,  514)  for  the 
Tiipler  mercury  pump  is  recommended.  J.  J.  S. 

Distillation  of  Liquids  which  are  Mutually  Insoluble.  C.  von 
Rechenbekg  and  W.  Weisswangb  {J.  pi-akt.  Chem.,  1905,  [ii],  72, 
478 — 488). — Experiments  on  the  weights  of  the  two  components  of  a 
non-mif'cible  liquid  mixture  which  distil  over  are  not  in  accord  with 
the  conclusions  of  Charabot  and  llocherolles  (Abstr.,  1904,  ii,  234). 
The  authors'  results  are,  however,  in  accord  with  their  deductions  that 
the  weights  of  tlie  components  are  proportional  to  the  products  of  their 
molecular  weights  and  partial  pressures.  If  the  vapour  mixture  is 
saturated  with  respect  to  both  components,  then  the  partial  pressure 
for  each  component  is  the  normal  vapour  pressure  corresponding  with 
the  temperature  of  tlie  vapour.     If  the  vapour  mixture  is  unsaturated 
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with  respect  to  one  component,  the  unsaturated  vapour  has  the 
pressure  equal  to  the  difference  between  the  pressure  of  the  mixed 
vapour  and  the  vapour  pressure  of  the  saturated  component  at  the 
temperature  of  the  mixed  vapour.  L.  M.  J. 

Progressive  Dissociation  of  Dibasic  Acids.  II.  Rudolf 
Wegscheidee  {MomitsL,  1905,  26,  1235—1239.  Compare  Abstr., 
1902,  ii,  643). — In  the  case  of  sparingly  soluble  dibasic  acids  or  of 
those  which  have  a  high  value  for  the  dissociation  constant  s  of  the 
second  hydrogen  atom,  it  is  necessary  to  calculate  both  dissociation 
constants  from  the  results  of  the  same  experiments,  which  may  be 
done  if  approximate  values  for  the  two  constants  are  known  or  can  be 
guessed.  A  maximum  value  for  k,  the  dissociation  constant  of  the 
first  hydrogen  atom,  is  obtained  according  to  Ostwald's  law  of  dilution 
from  the  conductivity  in  the  most  concentrated  solution. 

If  the  value  (I)  I^-^sSk  +  Ija)  ^g  substituted  for  g^  in  the  equations 
(1)  and  (2)  previously  given,  then  (II) 

3-^  -  4.(1^  + 1,,  -  /.^  )V  V  I2sv{l^  + 1,_,)  +  fjif  J' 
in  which  g.^  is  a  function  of  the  known  constants  l^,  1^^,  and  /u.^^  ^^ 
the  experimentally  determined  values  v  and  /x,  and  of  the  unknown 
constant  s,  and  (III)  F{k^s)  =  kvp..j~,{iJi^  -  ^L  +  g.^^'lilR  +  hA)  -  lJ^cp]\ - 
[fjL  -  2g.^{Jf^  +  /.2.,)][m  -  '^qSk:  +  h^  -  /^oo  )]  =  0,  where  /?'  is  a  function  of 
k  and  s. 

If  the  approximate  value  of  k  and  the  values  of  g^  calculated  by 
equation  (II)  from  the  results  of  a  number  of  experiments  with 
assistance  of  the  approximate  value  of  s  are  substituted  in  equation 
(III),  as  many  values  of  F  are  obtained,  and  the  values  of  k  and  s 
must  be  altered  until  in  each  case  i^=0.  If  k  +  hk,  s  +  hs  are  the 
correct   values    for    the    two   constants   k   and   s,    then    (IV)    0  =  F 

(k  +  hk,8  +  &)  =  F{k,8)  +  -  Ss  +  ^—hk  ;  from    these    are    obtained    two 

08  6k 

equations  by  means  of  which  hk  and  ^  may  be  calculated.  Equations 
are  given  also  for  the  adjustment  of  s  and  k  in  case  of  more  than  two 
observations. 

The  method  of  calculation  is  illustrated  in  the  case  of  4-acetyl- 
aminoisophthalic  acid.  G.  Y. 

Dissociation  of  Electrolytes.  Carl  Hensoen  {J.  prakt.  Chem., 
1905  [ii],  72,  345 — 477). — It  has  been  shown  previously  that  con- 
centration differences  exist  in  a  salt  solution  not  entirely  at  the  same 
temperature.  This  case  is  first  investigated  for  a  solution  of  copper 
sulphate,  the  upper  layer  of  which  was  kept  at  a  temperature  of  about 
98",  whilst  the  lower  was  maintained  at  the  ordinary  temperature. 
It  was  found  that  not  only  was  the  concenti-ation  different  for  the  two 
layers,  but  also  that  the  ratio  CuO  :  SO3  was  not  unity,  and  wek 
greatest  for  the  highest  layer.  Numerous  expressions  have  at  different 
times  been  proposed  to  connect  the  sp.  gr.  of  a  solution  with  its 
chemical  coni{K)sition  ;  these  are  fully  considered,  an<i  found  by  the 
author  to  be  unsatisfactory  for  solutions  of  copper  sulphate,  and  it  is 
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found  that  the  ratio  CuO  :  SO^  varies  within  wide  limits.  Numerous 
tables,  showing  this  ratio  at  different  temperatures  and  concentrations, 
are  given  in  the  paper  and  fully  discussed.  The  author  considers  that 
his  results  indicate  that  solutions  of  normal  salts  are  the  liquid  phases 
of  a  heterogeneous  equilibrium  system,  brought  about  by  the  chemical 
action  of  the  water  and  dependent  on  temperature,  &c.  The  general 
idea  associated  with  the  term  solution  of  a  normal  salt,  namely, 
the  complete  passage  of  the  solid  normal  salt  into  the  solution,  main- 
taining throughout  the  same  proportion  of  its  components  regarded  as 
base  and  acid,  is  not  consistent  with  the  actual  conditions.  The 
molecular  contents  of  normal  salts  in  solution  are,  therefore,  not 
calculable.  Crystallisation  of  normal  salts  takes  place  only  in  solutions 
which  do  not  contain  acid  and  base  in  the  same  proportions  as  those  of 
the  precipitated  salt.  It  is  evident  that  these  conclusions  are  not  in 
accord  with  ordinary  chemical  views  of  solution,  and  they  and  their 
consequences  are  discussed  at  considerable  length  by  the  author  in  the 
paper  (compare  Abstr.,  1901,  ii,  540).  L.  M.  J. 

Molecular  Weight  of  the  Solvent  in  Binary  Mixtures.  Karl 
Drucker  (Zeit.  Elektrochem.,  1905,  11,  845). — The  author  assumes  that 
the  surface  tension  of  a  binary  mixture  may  be  expressed  on  the 
analogy  of  van  der  Waals'  molecular  attraction  constant  by 
1/y  =  l/yi^^  +  1/72(1  ~  ^Y  +  1/71-2(1 "~  ^)^-  "^^^  formula  is  applicable  to 
mixtures  of  non-associating  substances ;  y^^  becomes  constant  in 
mixtures  of  acetic  acid  and  benzene  or  carbon  tetrachloride  when  the 
molecular  weight  of  acetic  acid  is  taken  as  double  its  formula  weight ; 
in  mixtures  of  water  with  alcohols  or  fatty  acids,  constancy  of  y^.g  is 
obtained  by  trebling  or  quadrupling  the  molecular  weight  of  water. 

T.  E. 

Origin  of  the  Formation  of  Layers  in  Solutions  observed 
by  A.  Sinding-Larsen.  0.  Christiansen  {Chem.  Centr.,  1905,  ii, 
1617  ;  from  Overs.  K.Danske  Vidensk.  Selsk.  Fork.,  1905,  307—315).— 
Sinding-Larsen  {An7i.  Physik,  1903,  [iv],  9,  1186)  observed  that  when 
solutions  of  sodium  chloride  in  which  the  concentration  was  not 
uniform  were  heated,  sharply  defined  layers  were  formed,  and  attri- 
buted the  cause  to  surface  tension  and  the  formation  of  hydrates. 
Experiments  on  water,  water  and  toluene,  and  with  various  solutions 
have  shown,  however,  that  layers  may  be  foi*med  by  heating  the  liquids 
on  one  side  and  cooling  them  on  the  other.  The  formation  of  layers 
is  due  to  movement  of  the  liquid  and  to  differences  of  temperature, 
and  is  in  no  way  dependent  on  the  formation  of  hydrates.  The  surface 
of  contact  between  two  layers  of  different  concentrations  can  only 
remain  sharply  defined  when  the  liquid  is  in  motion,  and  although  the 
mixture  of  the  layers  is  thereby  delayed  it  is  not  entirely  prevented. 
An  electrolytic  method  of  causing  two  layers  of  sulphuric  acid  solu- 
tions to  circulate  is  also  described  in  the  original  paper. 

E.  W.  W. 

Limiting  States  of  some  Dissolved  Chromic  Salts.  Albert 
CoLSON  {Compt.  rend.,  1905,  141,  1024—1027.  Compare  Abstr.,  1905, 
ii,  94,  255,  460,  592). — When  a  solution  of  the  normal  green  chromic 
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sulphate,  Cr9(S0^)3,  is  exposed  to  sunlight,  the  colour  becomes 
tm-quoise-blue,  the  density  increases  (compare  Boisbaudran,  Abstr., 
1875,  427,  730),  and  the  heat  of  decomposition  by  potassium  hydroxide 
diminishes  to  a  limiting  value  reached  more  rapidly  in  dilute  than  in 
more  concentrated  solutions,  as  is  shown  in  the  following  table  : 

Heat  of  decomposition  [Cr2(S04)3:6KOH]. 


Duration  of 
exposure 

Solutions  of 

Solutions  of 

to  sunlight. 

1/10  mol.  per  litre. 

3/10  mol.  per  litre 

0 

57,200  cal. 

57,200  cal. 

10 

days  (May) 

— 

56,100    „ 

28 

>> 

51,600   „ 

— 

48 

>> 

50,400   „ 

— 

84 

» 

50,100   „ 

52,200    „ 

165 

j> 

50,100  to  50,000  cal. 

51,800   „ 

I'he  change  in  density  corresponds  with  a  contraction  of  1  mol.  H.,0 
er  1  mol.  Cr2(SO^)3,  and  the  turquoise-blue  solution  probably  contains 

he  hydra  ted  sulphate,  SOj^<^ '    .  ^  *    ,    of    which    the   heat   of 

decomposition  by  potassium  hydroxide  is  50,000  cal.,  and  not  an 
quilibrium  mixture  of  the  green  and  violet  chromic  sulphates,  of 
•  hich  the  heat  of  decomposition  would  be  (57,200  + 45, 000)/2  cal.  or 

01,100  cal. 

A  solution  of  the  violet  chromic  acetate,  0Cr2(0Ac)^,  in  excess  of 

tcetic  acid  becomes  green  on  exposure  to  sunlight,  and  cryoscopic  and 
hermochemical  measurements  indicate  that  the  tetra-acetate  has 
ombined  with  acetic  acid  to  form  the  penta-acetate,  0H'Cr.2(0Ac)j, 
hich,  however,  cannot  be  isolated,  for  on  evaporating  the  green 
olution  to  dryness  it  decomposes  into  the  two  salts  Cr(0Ac)3  and 

'  )H-Cr(0Ac)2.  M.  A.  W. 

Abnormal  Increase  of  Solubility  ■with  Organic  Substances. 
Daniel  Stromholm  {Arldv  Kem.  Min.  Geol,  1905,2,  i.  No.  7,  1 — 9). — 
The  author  has   examined   the   influence  of   the   addition   of   small 

[uantities  of  water  on  the  solubility  in  ether  of  benzoic  acid,  />-nitro- 
benzoic  acid,  picric  acid,  acetanilide,  quinol,  phloretin,  methyl 
terephthalate,  beuzil,  )S-naphthaquinone,  phthalimide,  o-nitro- 
naphthalene,  />-nitroauiline,  /3-naphthylamine,  benzyl  sulphoxide, 
sulphonal,  benzyl  sulphide,  azubeuzene,  and  phenanthrene.  The 
presence  of  water  in  excess  cau.ses  the  solubility  in  ether  to  increase  by 
the  following  percentage  proportions :  benzoic  acid,  80 ;  quinol,  296 ; 
a-nitronaphthalene,  105;  methyl  terephthalate,  16-7;  benzil,  19; 
)3-naphthaquinone,  43;  )3-naphthy)amine,  33-3;  />-nitrobenzoic  acid,  161 ; 
picric  acid, 573;  acetanilide,517;  />uitroaniline,  127;  phtlialimide,  47*7; 
benzyl  sulphoxide,  922;  and  sulphonal,  30*2.  With  benzyl  sulphide,  azo- 
benzene,  and  phenanthrene,  the  increases  in  solubility  are  inappreciable. 
Augmentation  of  the  solubility  hence  occurs  with  all  the  acid 
substances  examined  and  with  all  non-acid  compounds  containing 
umino-groups.     Ilydroxyl  compounds,  carboxylic   acids,   and   phenols 

ipp«ar  to  be  very  greatly  influenced. 
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In  the  cases  of  mercuric  chloride  and  iodine,  the  author  has 
previously  shown  (Abstr.,  1903,  ii,  547  and  644)  that  the  increase  of 
solubility  caused  by  addition  of  water  is  due  to  the  existence  of 
hydrates  of  these  substances  in  solution.  This  is  probably  also  the 
case  with  the  above-mentioned  compounds.  T.  H.  P. 

Partition  of  some  Organic  Acids  between  Two  Solvents. 
Walter  Herz  and  Martin  Lewy  {Zeit.  Elektrochem.,  1905,  11, 
818 — 820). — The  partition  of  acetic,  chloroacetic,  and  picric  acids 
between  water  on  the  one  hand  and  chloroform,  bromoform,  carbon 
disulphide,  and  carbon  tetrachloride  on  the  other  hand  is  studied. 
The  results  point  to  the  existence  of  double  molecules  in  the  more 
dilute  solutions  and  of  more  complex  molecules  in  the  more 
concentrated  solutions.  T.  E. 

Passivity  of  Metals.  Wolf  J.  MiJller  {Zeit.  Elehtroclievi.,  1905, 
11,  823 — 824). — The  author's  theory  of  passivity  was  incorrectly  stated 
by  Euer  (Abstr.,  1905,  ii,  795).  T.  E. 

Passivity.  Carl  Fredenhagen  {Zeit.  Elektrochem.,  1905,  11, 
857 — 860). — With  special  reference  to  Euer's  recent  work  (Abstr., 
1905,  ii,  795),  the  author  maintains  the  view  that  passivity  is  better 
explained  by  assuming  a  pi'otecting  layer  of  gas  (Abstr.,  1903,  ii, 
353)  than  by  assuming  a  skin  of  oxide.  The  gas  theory  is  capable  of 
accounting  for  cathodic  as  well  as  anodic  passivity.  The  protecting 
layer  of  gas  may  exist  as  a  solid  solution,  as  a  surface  film,  or  in  some 
intermediate  condition.  T.  E. 

Rate  of  the  Reaction  between  Arsenious  Acid  and  Iodine 
in  Acid  Solution ;  Rate  of  the  Reverse  Reaction  ;  and  the 
Eqailibrium  between  them.  (II.)  J.  R.  Koebuck  (/.  Physical 
Cliem.,  1905,  9,  727—763.  See  Abstr.,  1903,  ii,  14).— It  has  been 
shown  previously  that  the  velocity  of  the  reverse  reaction  is  given  by 
tia3/c?<  =  A'' (arsenic  acid) (pot.  iodide)"(sulphuric  acid)^,  where  a  and  JS 
approach  unity  in  dilute  solution.  The  investigation  of  this  was 
extended  and  the  values  a  and  /3  found  to  increase  considerably  with 
inci'easing  concentration,  values  as  high  as  2  4  and  3-7  being  obtained. 
Whei-e  the  concentration  of  iodide  {C)  and  acid  {D)  considerably 
exceeds  that  of  the  arsenic  acid,  the  expression  may  be  written 
dxldt  =  KrjO DV~'\E  -  x),  and  it  was  found  that  the  value  of  /f^ 
increases  as  equilibrium  approaches  and  also  when  dxjdt  is  decreased 
by  decreasing  {E  -  x).  The  author  considers  that  these  anomalous 
results  may  be  explained  by  the  supposition  that  the  reaction  pro- 

+ 
ceeds  in  two  stages,  namely:  (1)  H  + 1  +  Hg  AsO^  =  Hg  ASO4HI,  and  (2) 
H3ASO4HI  =  H3ASO3  +  HIO,  the  reaction  of  the  first  proceeding  with 
a  measurable  velocity.  The  author  extends  his  determination  of  the 
direct  rate  to  near  the  equilibrium  point,  and  from  the  reaction 
velocities  in  the  neighbourhood  of  the  equilibrium  calculates  the  equi- 
librium constant,  which  agrees  well  with  that  directly  determined,  the 
two  values  being  1"4  x  10''  and  1'5  x  10''.     The  teuiperature-coeificient 
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between  10^  and  0^  for  the  equilibrium  constant  was  found  to  be  1-41 
and  that  calculated  from  the  coeflGicients  of  the  direct  and  reverse 
velocities  was  1'43.  Experiments  were  also  made  with  hydriodic  acid 
in  place  of  sulphuric  acid,  and  results  in  accord  with  theory  were 
also  obtained.  L.  M.  J. 

AflQnity  Constants  of  Amino-acids.  Rudolf  "Wegscheider 
{Monatsh.,  1905,  26,  1265—1276.  Compare  Abstr.,  1902,  ii,  494  ; 
Walker,  Abstr.,  1904,  ii,  309;  1905,  ii,  138).— The  observed  "acid" 
dissociation  constant  K  of  an  amino-acid  is  less  than  the  constant  k^ 
calculated  from  simple  stoichiometric  relations  for  those  acids  which 
obey  Ostwald's  law  of  dilution,  or  by  means  of  Walker's  constant  for 
the  "  acid  '  dissociation  of  amphoteric  electrolytes  which  do  not  obey 
the  law  of  dilution,  if  an  intramolecular  salt  is  formed,  or  if  the  amino- 
group  forms  with  water  an  ammonium  hydroxide  which  is  less  negative, 
but  is  greater  if  the  ammonium  hydroxide  is  more  negative  than  the 
amino-group. 

If  ^',  ^",  .  .  ,  are  the  true  constants  of  the  "acid"  dissociation  of 
different  acids  having  an  amino-group  in  the  same  position  relatively  to 
the  carboxyl,  and  x .  x",  ....  are  the  dissociation  constants  of  the 
corresponding  acids  with  hydrogen  in  the  place  of  the  amino-gi'oup, 
then  ( 1 )  k^lx^  =  k^"/x^"  = .  .  .  .  =y,  where/  is  the  factor  representing  the 
influence  of  the  amino-group.  In  a  dibasic  acid,  which  has  x^  and  x.„ 
the  dissociation  constants  of  the  two  carboxyl  groups, 

(2)  k^  -/iXi  +/^2' 
where  y"j  and^g  are  the  factors  representing  the  influence  of  the  two 
amino-groups,    which    are    usually    in    different    positions.     As    the 
observed  constant  (3)  K  =  k■^p,  for  monobasic  acids 

K'jx  =  K"lx".  ..=F, 
and  it  follow.s  from    (1)  and  (3)  that  (4)  F=f^=ffi"  =  .  ...      For 
dibasic  acids,  K=  F^x-^  +  F^.^. 

From  (2),  (3),  and  (4)  it  follows  that 

As  in  this  equation  J  and  x  can  be  realised  only  if  ^8  =  yS,  =  /8.,,  ^8  must 
be  the  same  for  all  amino-acids  the  affinity  constants  of  which  can  be 
calculated  by  means  of  the  same  factor  for  the  influence  of  the  amino- 
group,  irrespective  of  the  position  of  the  amino-group  relatively  to  the 
carboxyl. 

The  constants  A' observed  for  acetylaminoterephthalic  acid,  0*098,  for 
1-methyl  hydrogen  3-acetylaminoterephthalate,  0()7,  and  for  4-acetyl- 
ammowophthalic  acid,  0079,  agree  moden\tely  well  with  the  constants 
calculated,  0084,  0066,  and  0069  respectively,  with  the  aid  of 
Ostwald's  factors  for  the  influence  of  the  group  NHAc*  in  o-,  m-,  and 
p-acetylaininobenzoic  acids. 

The  /3-ani lino-fatty  acids,  which  are  weak  acids,  give  no  constant 
•  ictors,  whereas  the  stronger  a-anilino-acids  give  only  small  v.iriations 
onj  the  mean  factors,  for  the  anilino-group.  2*1,  for  the  ;>-toluidino- 
,rou[»,  0-63,  and  for  the  o-toliiidino-gro»ip,  3'3. 

For  the  introduction  of  the  acetylanilino-group,   'NPhAc,   into  the 

position  of  acetic,  propionic,  and  butyric  aoid.*«,  the  factors  are  14. 
J  4,   and  7*3;    for  the  introduction    of    '''^    -  "ootyltoluidino-groiip 
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into  the  a-position  of  the  same  acids,  the  factors  are  12,  7*8,  and  6 '2  ; 
and  for  the  introduction  of  the  /)-acetyltoluidino-group  into  the 
a-position  of  acetic,  propionic,  butyric,  and  isobutyric  acids  the  factors 
are  12,  7*8,  7'2,  and  6"6  respectively.  These  factors  are  highest  for 
the  introduction  of  the  groups  into  a  methyl,  lowest  for  introduction 
into  a  methenyl  group. 

The  factors  for  the  influence  of  the  amino-group  in  the  ortho-,  meta-, 
and  para-positions  obtained  from  the  three  aminobenzoic  acids,  0'17, 
0*27,  and  0*20  respectively,  are  much  smaller  than  the  factors  obtained 
from  5-nitro-3-aminobenzoic  acid,  which  gives /(NHgjm)  =  0'61,  from 
1 -methyl  hydrogen  3-aminoterephthalate,  which  gives 

/(NH2,o)  =  0-33, 
and  from    aminoterephthalic   acid,  which  gives  y(NH2,o)  =  0"33   and 
/(NH2,m)  =  1'38.     The  amino-group  appears  in  some  cases  as  a  nega- 
tive substituent,  and  it  may  be  that  in  all  other  cases  the  smallness  of 
the  factor  is  due  to  salt  formation.  G.  Y. 

Theory  of  Dyeing.  IV.  Lakes.  Wilhelm  Biltz  [with  Kurt 
Utescher]  {Ber.,  1905,  38,  4143—4149.  Compare  Abstr.,  1904,  ii, 
392  ;  1905,  ii,  807,  808). — Experiments  have  been  made  by  dyeing 
precipitated  metallic  hydroxides  with  alizarin  and  similar  dyes.  The 
results  are  arranged  as  curves  in  which  the  concentration  of  the  dye- 
bath  is  plotted  against  the  number  of  grams  of  dye  taken  up  by  one 
gram  of  hydroxide. 

With  ferric  hydroxide  and  an  alkaline  solution  of  alizarin,  the  curve 
points  to  the  formation  of  a  definite  compound  of  1  mol.  of  hydroxide 
with  3  mols.  of  dye.  The  curve  also  indicates  a  certain  amount  of 
adsorption. 

With  chromic  hydroxide  and  alizarin-red  SW,  the  curve  indicates 
adsorption  and  not  chemical  combination. 

In  the  case  of  ferric  hydroxide,  the  quantity  of  dye  taken  up 
depends  to  a  large  extent  on  the  nature  of  the  hydroxide  ;  when 
gelatinous,  some  ten  times  as  much  dye  is  absorbed  as  when  in  the 
granular  state. 

Experiments  with  ferric  hydroxide  and  alizarin  in  ammoniacal  or 
alcoholic  solution,  with  the  same  hydroxide  and  aqueous  solutions  of 
acid  alizarin-blue  and  with  aluminium  hydroxide  and  alcoholic  galleiu 
solution  gave  no  very  definite  results.  J.  J.  S. 

[Construction  of  the  Periodic  System.]  Augusto  Piccini 
{Gazzetta,  1905,  35,  ii,  417 — 421). — The  author  criticises  adversely  the 
periodic  system  of  the  elements  deduced  by  Werner  (Abstr.,  1905,  ii, 
308).  T.  H.  P. 

An  Automatic  Steam  Generator  and  Superheater.  Johannes 
Thiele  {Zeit.  anal.  Chem.,  1905,  44,  767 — 768). — The  apparatus 
consists  of  a  vertical  boiler  having  a  conical  opening  down  its  centre. 
In  this  opening  is  placed  a  cylindrical  vessel.  The  water  is  boiled  by 
a  burner  under  the  boiler  and  the  steam  passes  through  a  pipe  into  tiic 
upper  part  of  the  cylindrical  vessel.  The  burner  is  now  placed  under 
the  latter,  from  which  the  superheated  steam  is  withdrawn  by  a  pipe 
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reaching  to  the  bottom  of  the  vessel.  The  burner  is  regulated  by  a 
specially  constructed  thermostat  which,  by  means  of  a  side-tube,  is  not 
brought  into  action  until  the  water  in  the  boiler  is  at  a  boiling 
temperature.  W.  P.  S. 

New  Apparatus  for  the  Extraction  of  Liquids.  Efisio 
Mameli  {Chem.  Centr.,  1905,  ii,  1569  ;  from  La  Sardegna  Sanitaria,  1), 
— An  apparatus  is  described  which  only  differs  from  a  Soxhlet 
extraction  cylinder  in  the  following  respects.  The  tube  which  conveys 
the  vapour  of  the  solvent  from  the  flask  is  not  sealed  on  to  the  side  of 
the  cylinder,  but  is  connected  with  another  tube  which  passes  through 
the  cork  and  reaches  to  the  bottom  of  the  cylinder.  The  siphon  tube 
is  lengthened  so  that  it  terminates  near  the  bottom  of  the  flask. 

In  another  form,  a  small  tubulus  is  attached  to  the  bottom  of  the 
cylinder,  tkrough  which  a  tube  passes  to  the  bottom  of  the  flask, 
reaching  to  a  convenient  height  in  the  cylinder  and  being  straight  or 
bent  in  the  upper  portion  into  a  U  form.  The  vapour  of  the  solvent 
passes  through  a  tube  fitted  in  the  cork  of  the  flask  and  connected  with 
the  extraction  cylinder  as  described  above.  E.  W.  W. 
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Determination  of  the  Density  of  Chlorine.  Frederick  P. 
Treadwell  and  W.  A.  K.  Christie  {Zeit.  angew.  Cliem.,  1905,  18, 
1934 — 1935). — A  series  of  careful  experiments  gives  for  chlorine  as  a 
mean  the  density  2488  at  20^  and  730  mm.  pressure  and  2489  at  10° 
and  725  mm.  pressure. 

One  gram-molecule  of  chlorine  at  0°  and  760  mm.  occupies  a 
volume  of  22,042  c.c.  L.  de  K. 

The  System :  Perchloric  Acid  and  Water.  H.  J.  van  Wuk 
^Zeit.  anorg.  Chem.,  1905,  48,  1—52.  Compare  Abstr.,  1902,  ii,  649  ; 
Uoscoe,  Annalen,  1861,  121,  346). — From  the  freezing-point  curve  of 
mixtures  of  perchloric  acid  and  water,  and  from  analysis  of  the 
crystals  separating  from  the  solutions  on  cooling,  it  ha.s  been  .shown 
that  ."-ix  well-defined  hydrates  exi.st,  the  respective  formulae  and  melting 
points  of  which  are  follows:  HC10^,H.,0,  m.  p.  50^;  HC10^.2II.,0, 
M.  p.  -17-8°;  HCi04,2.lH.,0,  m.  p.  -29-8°j  two  hydrates  of  the 
ormulae  HC10^,3H20,  melting  at  -  37°  and  -43-2°  respectively,  and 
IlC10^,3iH20  melting  at    -41-4^      The  pure   acid    melt.s   at  about 

II 2\     It   has  further  been  found  that  between   certain    limits   of 

'aceniration  and  temperature  two  series  of  mixed  crystals  separate, 

'he  curves  of  which  show  maxima  at  about  78  and  85  mol.  per  cent,  of 

water   respectively.      The  eutectic  mixture   of    the   acid   and    water 

contains  887  mnl.  per  cent   of  the  latter  and  solidifies  at  -57-5°. 

6—2 
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The  boiling-point  cui-ve  of  the  system  shows  a  maximum  at  203^  and 
72*4  per  cent,  by  weight  of  water.  The  boiling  point  and  composition 
of  the  vapour  given  off  from  mixtures  containing  more  water  than  the 
constant  boiling  mixture  were  determined  under  atmospheric  pressure  ; 
up  to  60  per  cent,  of  perchloric  acid,  less  than  1  per  cent,  of  the  latter 
is  found  in  the  vapour.  Owing  to  decomposition  at  the  ordinary  pressure, 
the  boiling  points  of  mixtures  containing  less  water  than  the  constant 
boiling  mixture  had  to  be  determined  under  reduced  pressure.  The 
pure  acid  boils  at  16°  under  18  mm.  pressure  with  slight  decomposition  ; 
the  evolved  vapour  contains  small  amounts  of  the  compounds  ClgOy 
and  ClO.^,  and  a  certain  quantity  of  the  monohydrate  remains  behind 
in  the  distilling  flask  (compare  Koscoe,  loc.  clt.). 

The  density  and  viscosity  curves  of  the  system  have  been  determined 
at  50°  and  partly  at  20° ;  both  curves  show  distinct  maxima.  In  the 
former  case,  the  maximum  corresponds  approximately  with  the  composi- 
tion of  the  hydrate  HClO^jHgO  ;  in  the  viscosity  curve,  it  lies  between 
the  mono-  and  the  di-hydrate.  The  following  values  were  obtained  for 
the  density  of  the  pure  acid:  sp.  gr.  1-7676  at  20°/4° ;  1-7098  at 
5074°.  G.  8. 

Bromine  Fluoride,  BrFg.  Paul  Lebeau  (Cornpt.  rend.,  1905, 141. 
1018—1020.  Compare  Prideaux,  Proc,  1905,  21,  240).— Fluorine 
combines  with  bromine  at  0°  with  incandescence  forming  bromine 
trijiuoride,  BrFg,  a  colourless  liquid,  solidifying  in  solid  carbon  dioxide 
to  a  crystalline  mass  melting  at  4 — -5°,  reacting  violently  with  water, 
liberating  oxygen,  and  forming  hypobromous,  hydrofluoric,  and  traces  of 
bromic  acids  ;  a  similar  reaction  occurs  with  solutions  of  the  alkali 
carbonates.  The  solid  compound  reacts  with  incandescence  with  iodine 
below  - 10°  to  form  iodine  pentafluoride  and  bromine  (compare 
Moissan,  Abstr.,  1903,  ii,  17),  with  sulphur  to  form  fluorine  and 
sulphur  bromide,  also  with  red  phosphorus,  arsenic,  antimony,  boron, 
or  silicon  ;  it  reacts  with  carbon  on  gentle  heating,  attacks  most  of  the 
metals  and  many  of  their  compounds,  and  behaves  like  fluorine  towards 
organic  compounds.  M.  A.  W. 

Occurrence  of  Fluorine  in  Mineral  Waters  of  the  Pyrenet 
and  in  Geysers  of  the  Yellowstone  Park.  Jose  Casaues  {Zeit 
anal.  Cheni.,  1905,  44,  729 —  735). — Tlie  author  has  previously  recorder 
the  detection  of  fluorine  in  certain  Galician  mineral  waters  (Abstr., 
1896,  ii,  42)  and  now  gives  the  quantities  of  this  element  found  in 
mineral  waters  from  the  Pyrenees.  Ten  samples  of  water  were 
examined  and  yielded  amounts  of  sodium  fluoride  varying  from  O'OODS 
to  0  0301  gram  per  litre.  Four  samples  of  water  from  the  Portuguese 
border  contained  from  0"0024  to  0-0212.  Fluorine  was  also  detected 
in  the  water  from  geysers  in  the  Yellow^stoiic  P.n  k  District  of  North 
America.  W.  P.  S. 

Ozone.  lloiJERT  Lutiieu  (^et7.  ICleklrocliem.,  1905,  11,  832—835). 
— (Jzono  dissolves  in  0-1  iV'^  sulphuric  acid  in  accordance  with  Henry's 
law  ;  the  ratio  of  the  concentration  in  the  liquid  to  that  in  the  gas  i> 
0-23  at  20°  and  044  at  0°. 
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The  E.M.F.  of  an  iridium  electrode  immersed  in  a  solution  of  ozone 
increases  by  0"027  volt  when  the  concentration  of  the  ozone  solution  is 
increased  tenfold.  Luther  and  Inglis  (Abstr.,  1903,  ii,  406)  found 
the  corresponding  increase  at  a  platinum  electrode  to  be  0*054  volt. 
The  reason  of  the  difference  is  unknown.  T.  E. 

Electrolytic  Formation  of  Thiosulphates.  Mario  G.  Levi  and 
M.  VoGHERA  {Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  433—443). — 
The  authors  have  studied  the  formation  of  sodium  thiosulphate  by 
the  electrolysis  of  a  solution  containing  sodium  sulphide  and  sodium 
sulphite,  the  electrodes  being  of  smooth  platinum.  In  some  cases,  the 
cathodic  sulphide  solution  was  separated  from  the  sulphite  solution  by 
means  of  a  Puckall  porous  diaphragm,  whilst  in  others  a  diaphragm 
was  not  employed.  The  results  show  that,  notwithstanding  the 
vigorous  anodic  oxidation  which  occurs,  the  velocity  of  the  reaction, 

803  +  8  +  20  =  8.^03,  is  such  as  to  allow  of  the  formation  of  thio- 
sulphate in  appreciable  quantity.  The  anodic  current  density  does 
not  appear  to  have  a  great  influence  on  the  yield  of  thiosulphate, 
which  is,  however,  diminished  by  raising  or  lowering  the  temperature 
excessively.  The  best  yield  was  obtained  with  a  diaphragm  at  25% 
although  in  the  absence  of  a  diaphragm  the  yield  is,  in  general, 
increased.  T.  H.  P. 

Action  of  Dextrose  on  Selenious  Acid.  William  Oechsner  db 
CoNiNCK  and  Chauvenet  {Compt.  rend.,  1905,  141,  1234 — 1235). — 
"When  selenious  acid  is  reduced  by  dextrose  in  aqueous  solution,  a 
colloidal  form  of  selenium  is  obtained  which  cannot  be  separated  by 
filtration.  The  solution,  which  appears  green  by  transmitted  and 
reddish-brown  by  reflected  light,  slowly  deposits  a  red,  amorphous 
variety  of  selenium,  insoluble  in  carbon  disulphide  and  not  affected 
by  light;  but  if  the  solution  is  boiled,  the  selenium  is  partially 
transformed  into  the  black,  i»icrocrystalline  variety  (Gutbier,  Abstr., 
1902,  ii,  652).  M.  A.  W. 

Atomic  Weight  of  Tellurium.  IL  Alexander  Gutbier 
{Amw/en,  1905,  342,  266—282.  Compare  Abstr.,  1904,  ii,  254).— 
[With  Walter  Wagenknecht.] — A  new  determination  of  the  atomic 
weight  of  tellurium  has  been  made,  using  a  material  which  has  been 
purified  by  a  special  method. 

From  the  crude  (95  per  cent.)  tellurium,  the  metal  was  .separated 

by  sulphur  dioxide  and  dried  at  a  l©vv  temperature.     It  was    then 

listilled  iinder  reduced  pressure  in  a  combu^tion  tube.     The  further 

urific-ation   was  then  carried  out  by  two  methods,  by  conversion  into 

•lluric  acid  or  by  conversion  into  the  basic  tellurium  nitrate. 

The  tellurium  was  oxidised   to  telluric  acid  by  chromic  acid   and 

T  he  product  crystalli.sed  ten  times  from  water  in  platinum  vessels.     It 

was  then  converted  into  the  dioxide,  which  dissolved  in  hydrochloric 

(•id    without    evolution    of   chlorine.     Finally   the    material    purified 

y  either  method  was  precipitated  from  hydrochloric  acid  by  hydro- 

■tm  sulphide  as  a   sulphide,   TeS.^,  or  a    mixture  in   the   proportion 

I'e :  a., ;    from    this,   carbon  disulphide   extracted   the   major  part   of 
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the  sulphur.  The  material,  still  containing  1-18  to  1-2  per  cent, 
of  sulphur,  was  now  distilled  under  reduced  pressure  fourteen  times. 
In  the  first  twelve  distillations,  a  small  white  residue  was  observed 
in  the  tube.  Its  chemical  nature  could  not  be  discovered.  The 
final  product  did  not  contain  a  detectable  trace  of  sulphur  or  other 
impurity. 

The  tellurium  dioxide  was  prepared  for  analysis  by  converting  the 
metal  into  the  basic  nitrate,  which  was  then  carefully  heated. 

In  one  series  of  analyses,  the  dioxide  mixed  with  silver  and  powdered 
quartz  was  reduced  in  a  current  of  hydrogen.  In  five  experiments, 
the  value  for  the  atomic  weight  lay  between  the  limits  127*55 — 127'68 

In  a  second  series  of  experiments,  the  dioxide  was  reduced  by 
hydrazine  hydrochloride  at  the  ordinary  temperature,  the  reduction 
being  finally  completed  at  a  higher  temperature.  The  tellurium  was 
collected  in  a  platinum  crucible  and  dried  in  hydrogen.  Three 
experiments  gave  the  numbers  127'62,  127*67,  and  12755. 

The  mean  of  all  the  determinations  gives  the  value  127*6  ;  the  new 
methods  of  purification  have  therefore  not  produced  any  change  in  the 
value  of  the  atomic  weight,  K,  J.  P.  O. 

Action  of  Nitrous  Acid  on  Hydrazine.  E.  Francke  [Ber., 
1905,  38,  4102). — The  decomposition  of  hydrazine  by  nitrous  acid 
proceeds  quantitatively  according  to  the  equation  N2H4  +  HN02  = 
N2O  +  NH3  +  H2O.  The  equation  NgH^.HsSO^H- 2NaN02  =  N2  + 
Na2S04  +  2N0H  +  2H2O,  given  by  Girard  and  Saporta  (Abstr.,  1904, 
ii,  678),  could  not  be  confirmed.  T.  M.  L. 

Metallic  Nitroso  compounds  and  Nitric  Oxide.  Siegfrikd 
ZiMMERMANN  {Monatsh.,  1905,  26,  1277 — 1294.  Compare  Chesneau, 
Abstr.,  1899,  ii,  661  ;  Kohlschutter  and  Kutscheroff,  Abstr.,  1904, 
ii,  734). — Conductivity  measurements  were  made  with  ferrous  sulphate 
solutions  before  and  after  the  passage  of  a  current  of  nitric  oxide  for 
six  hours.  With  an  iV/16  ferrous  sulphate  solution,  the  specific  con- 
ductivity fell  from  645*6  to  625*5,  but  with  iy/32,  iV764,  and  iV/128 
solutions  the  specific  conductivities  rose  from  377"0,  217*9,  and  129*8 
to  382*4,  229*4,  and  152*3  respectively.  Conductivity  water,  through 
which  a  current  of  nitric  oxide  is  passed  for  3,  4|,  4|,  5,  6,  15,  16, 
and  24  hours,  has  the  specific  conductivities  x-^o  x  10''=  16*85,  28*73, 
29*45,  29*96,  36*24,  44*14,  44  61,  and  67*34  respectively.  In  aqueous 
solution  with  v  =  497*375,  994*665,  and  1990*000,  nitric  oxide  has  the 
specific  conductivities  .rxo  x  10'' =  17*18,  1207,  and  1013,  and  the 
molecular  conductivities  /xno  =  85*4,  120*39,  and  201*7;  it  behaves 
therefore  neither  as  a  strong  nor  a  weak  acid.  On  deducting  the 
specific  conductivity  ccno  x  10^  =  36*2  from  the  conductivities  of  the 
iV7l6,  .V/32,  i\^/64,  and  iV^/128  ferrous  sulphate  solutions,  after  the 
passage  of  nitric  oxide  for  six  hours,  the  specific  conductivities  are 
found  to  fall  from  a;  x  10^  =  645*6,  377*0,  217*9,  and  129*8  to  589*3, 
346*2,  193*2,  and  116*1,  the  molecular  conductivities  from  /n=  103*30, 
120*64,  139*46,  and  166*14  to  94*29,  110*78,  123*65,  and  148*61 
respectively.  The  complex  ferrous-nitric  oxide  ion  has  therefore  a 
smaller  velocity  than  the  feri'ous  ion.  G.  Y. 
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Dissociation  of  Nitric  Acid.  Petru  Bogdan  {Zeit.  Elektrochem., 
1905,  11,  824 — 826). — From  determinations  of  the  coefficients  of 
partition  of  nitric  acid  between  ether  and  water,  it  is  possible  to  draw 
conclusions  as  to  the  concentration  of  the  undissociated  molecules  of 
nitric  acid  in  the  aqueous  solution,  since  determinations  of  the  boiling 
points  of  ethereal  solutions  of  nitric  acid  show  that  the  molecular 
weight  of  nitric  acid  dissolved  in  ether  is  normal.  The  results  are 
calculated  in  the  way  described  by  Rothmund  and  Drucker  (Abstr., 
1904,  ii,  231),  and  the  conclusion  is  drawn  that  nitric  acid  follows 
Ostwald's  law  of  dissociation,  the  dissociation  constant  lying  between 
3-0  and  3-5.  T.  E. 

Action  of  Gaseous  Ammonia  on  Phosphorus  Tribromide  or 
Tri-iodide.  Charles  Hugot  {Comjyt.  rend.,  1905,  141,  1235 — 1237. 
Compare  Abstr.,  1904,  ii,  559). — By  the  action  of  ammonia  on 
phosphorus  tribromide  at  —  70°  in  a  special  apparatus  described 
previously  (compare  Abstr.,  1901,  ii,  18),  phosphoramide,  P(NHo)3,  is 
obtained  together  with  ammonio-ammonium  bromide,  NH^Br,3NH3 
(Troost,  Abstr.,  1881,  972).  Phosphoramide  is  an  unstable  yellow 
solid  insoluble  in  ammonio-ammonium  bromide ;  it  begins  to  de- 
compose at  —  25"  into  pho8j)horimide,  P2(NH)3,  and  ammonia,  and  the 
change  is  complete  in  twenty-four  hours  at  0".  Phosphorimide  is  a  brown 
solid  decomposing  on  heating  into  ammonia,  nitrogen,  and  phosphorus. 
When  phosphorus  tri-iodide  replaces  the  tribromide  in  the  above 
experiment,  a  similar  reaction  occurs  at  -  65%  but  the  phosphoramide 
is  soluble  in  the  ammonio-ammonium  iodide.  M.  A.  W. 

Electrolytic  Reduction  of  Carbonic  Acid.  Richard  Ehrenfeld 
{Ber.,  1905,  38,  4138—4143.  Compare  Coehn  and  Jahn,  Abstr.,  1904, 
ii,  614). — Solutions  of  ammonium  carbonate,  obtained  by  dissolving 
commercial  ammonium  carbonate  in  one  part  of  ammonium  hydroxide 
of  sp.  gr.  0"910  and  four  parts  of  water,  have  been  electrolysetl  in  an 
apparatus  in  which  the  cathode  and  anode  cells  were  sepai"ated  by  a 
porous  diaphragm.  Each  experiment  la^ted  twelve  hours  and  was  con- 
ducted at  the  ordinary  temperature,  the  anode  consisting  of  platinum 
toil.  Ammonium  formate  was  produced  at  the  cathode  when  this 
•onsisted  of  amalgamated  zinc  and  when  a  difference  of  j>oteutial  of 
I — 10  volts  and  a  current  density  of  O'Ol — 0'08  ampere  were 
mployed.  No  formate  could  be  detected  (a)  when  iron,  platinum, 
Dpper,  lead,  or  nickel  cathodes  were  used,  {b)  when  the  current  density 
was  less  than  O'Ol  ampere,  nor  (c)  when  the  solution  was  too  dilute, 
for  example,  one-fifth  the  above  concentration.     Solutions  of  sodium 

irbonate  or  of  carbonate  and  hydroxide  do  not  yield  formates  under 

imilar  conditions. 
The  formation   is  not  due   to  the  presence  of  carbamate  in  the 
commercial  carbonate,  but  is  attributed  to  the  presence  of  NH^COg 
anions  in  the  concentrated  solution.  J.  J.  S. 

Constitution  of  Silicides.  II.  Double  Aluminium  Silicides. 
WiLHELM  Manchot  and  A.  Kieser  {AnncUen,  1905,  342,  356 — 363. 
Compare  Abstr.,  1905,  ii,    165). — The  empirical  constitution  of   the 
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silicides  of  metals  rarely  throws  any  light  on  their  constitution,  but 
the  amount  of  hydrogen  evolved  when  they  are  decomposed  with  acids, 
generally  hydrofluoric  acid,  occasionally  affords  a  clue  to  the  character 
of  the  linking  in  the  silicide  molecule.  Aluminium  chromium  silicide, 
which  was  previously  described  (loc.  cit.),  readily  dissolves  in  hydro- 
fluoric acid  with  evolution  of  hydrogen.  For  each  unit  of  valency  of 
the  metallic  atoms  in  the  silicide,  two  atoms  of  hydrogen  should  be 
produced  in  this  reaction.  The  aluminium  chromium  silicide,  CrgAlSig, 
should  yield  fourteen  atomic  proportions  of  hydrogen,  since  here  the 
chromium  is  bivalent  as  the  solution  of  the  silicide  in  hydrofluoric  acid 
is  blue.  It  is  found,  however,  that  nineteen  atomic  proportions  of 
hydrogen  are  evolved.  Since  a  molecule  of  the  compound  must  yield 
an  even  number  of  atoms  of  hydrogen,  the  molecular  formula  of  the 
silicide  must  be  at  least  2(Cr2AlSi3).  The  constitutional  formula, 
Or-SilSi'Cr^ 

/         '     I        \ 
Si- Al  Al -Si,  is  suggested. 

\       '     I        / 
Cr-Si:Si-Cr 


The  silicide,  CrjAlSi^,  yields  twenty-two  atomic  proportions  of 
hydrogen,  the  increase  of  one  atomic  proportion  of  silicon  increasing 
the  hydrogen  by  three  atomic  proportions  only.  It  is  thought  that 
the  molecule  must  contain  silicon  atoms  linked  only  with  other  atoms 
of  silicon,  a  linking  which  is  not  broken  by  hydrofluoric  acid.  If  the 
residue  after  treatment  with  hydrofluoric  acid  is  subjected  to  the  action 
of  potassium  hydroxide,  which  will  break  the  linking  of  silicon  with 
silicon,  the  proportion  of  hydrogen  is  increased  to  twenty-three  atoms. 
The  formula  must  be  doubled  in  order  to  give  an  even  number  of 
hydrogen  atoms.     The  following  constitutional  formula  is  suggested  : 

Cr— Si-Si— Cr^ 

Si— aC  Si: Si    Al— Si. 

^Cr— Si-Si— Cr^ 


Simmonds'  observations  (Trans.,  1903,  83,  1449  ;  1904,  85,  681)  on 
the  reduction  products  of  lead  silicate  are  not  confirmed. 

K.  J.  P.  0. 


Preparation  and  Purification  of  the  Hydrogel  of  Silicic  Acid. 
Eduard  Jordis  {Zfiit.  Mektrochem.,  1905,  11,  835 — 836.  Compare 
Abstr.,  1905,  ii,  317). —  By  .soaking  the  hydrogel  of  silicic  acid  in  cold 
distilled  water,  the  alkali  chloride  absorbed  in  it  gradually-diffuses  out ; 
the  washings  leave  less  and  less  solid  residue  when  they  are  evaporated 
until,  finally,  neither  the  washings  nor  the  hydrogel  gives  the  reactions 
of  chlorine  or  alkali  metal.  If  the  hydrogel  be  now  extracted  with 
hot  water,  the  washings  give  a  strong  reaction  for  both  alkali  metal  and 
chlorine.  The  residue  left  on  evaporating  the  washings  does  not 
diminish  regularly,  but  ri.ses  and  falls  periodically.  Much  silica  goes 
into  solution,  so  that  it  appears  as  if  a  compound  were  dissolving  as 
such.  T.  E. 
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Two  Lithium  Mercviric  Iodides.  Andre  G.  Duboin  {Compt. 
rend.,  lUOS,  141,  1015 — 1018). — The  saturated  solution  of  mercuric 
md  lithium  iodides  havinj^  a  sp.  gr.  3*28  at  25"6°  and  7i  =  l"783 
Abstr.,  1905,  ii,  637)  slowly  de[X)sits  the  lithium  mercuric  iodide, 
^Lil.Hgl.^GHgO,  in  the  form  of  long,  flattened,  deliquescent  needles, 
having  a  sp.  gr.  3-26  at  0^,  readily  soluble  in  methyl,  ethyl,  propyl,  iso- 
propyl,  wobutyl,  amyl,  or  allyl  alcohol,  glycei'ol,  acetaldehyde,  acetone, 
formic  or  acetic  acid,  ethyl  acetate,  or  oxalate,  or  ether,  less  soluble  in 
nitrobenzene,  ethylene  bromide,  or  chloroform,  insoluble  in  benzene  or 
methyl  iodide,  and  decomposed  by  water.  The  mother  liquor  from 
which  the  crystals  have  been  removed  yields  at  8^  a  second  lithium 
mercuric  iodide,  2LiI,HgIo,8H.,0,  in  the  form  of  large,  soft,  prismatic 
crystals,  melting  in  the  hand,  having  a  sp.  gr.  2*95  at  0^,  closely  resembling 
the  first  compound  in  solubility,  but  insoluble  in  ethylene  bromide  and 
almost  so  in  nitrobenzene.  M.  A.  W. 

Decomposition  of  Mixtures  of  an  Alkali  Carbonate  and  an 
Alkaline  Earth  Carbonate  under  the  Action  of  Heat  in  a 
Vacuum.  Paul  Lebeau  {Ann.  Chim.  Phys.,  1905,  [viii],  6,  433 — 441). 
— In  addition  to  the  decomposition  of  mixtures  of  calcium  carbonate 
with  an  alkali  carbonate  already  described  (Abstr.,  1905,  ii,  561,  616), 
the  effect  of  high  temperatures  on  mixtures  of  lithium  carbonate  with 
strontium  or  barium  carbonate  has  been  examined  ;  such  mixtures  are 
completely  decomposed  at  1150^  to  1250^,  the  residue  consisting  of 
pure  crystalline  strontia  or  baryta  respectively.  M.  A.  W. 

Separation  of  Silver  from  Silver  Sulphide  in  the  Presence  of 
Mercury.  F.  Willy  Hixrichsex  and  Tosio  Wataxabe  {Chem.  Centr., 
1905,  ii,  1642  —  1644;  from  Festschr.  70  Geburtstag  Adolf  WiUlner, 
214 — 216). — The  conditions  of  equilibrium  of  systems  consisting  of 
silver  sulphide,  mercury,  sodium  chloride,  and  water,  and  the  effect  of 
replacing  mercury  by  other  metals,  and  sodium  chloride  by  sulphuric 
acid  or  potassium  cyanide,  have  been  investigated  with  a  view  to 
elucidating  the  part  played  by  mercury  in  the  separation  of  silver  from 
ores  in  the  Patio  and  Krohnke  amalgamation  processes. 

The  results  of  experiments  in  which  mercury  and  silver  sulphide 
were  agitated  together  by  means  of  a  shaking  thermostat  showed  that 
noticeable  quantities  of  silver  were  removed  from  the  sulphide  when 
the  proportion  of  mercury  to  silver  sulphide  was  11  "5  to  1.  The  yield 
of  silver  increased  with  the  duration  of  the  experiment,  but  variation 
of  the  temperature  from  15 — 40^  appeared  to  have  but  little  effect. 
When  zinc  amalgam  was  employed  iostead  of  mercury  at  40^  the  com- 
{)onent.s  mixed  completely  and  the  product  formed  a  tough  mass. 

When  a  saturated  solution  of  sodium  chloride  is  shaken  with 
mercury,  no  appreciable  quantity  of  mercurous  chloride  is  foi  med  at 
the  ordinary  temperature  or  on  boiling.  The  decomposition  of  silver 
sulphide  by  a  solution  of  sodium  chloride  can  only  tnko  place  to  a  very 
limited  extent  on  account  of  the  very  slight  solubility  of  silver  cliloride. 
The  conductivity  of  a  solution  of  so<lium  chloride  containing  64  gntms 
per  litre  is  not  affected  by  the  addition  of  silver  sulphide,  but  when 
silver  sulphide  is  added  to  a  20  per  cent,  solution  of  sodium  chloride, 
the   filtrate   gives   a   precipitate   of   silver   sulphide   on   addition   of 
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ammonium  sulphide.  The  action  of  mercury  on  silver  sulphide  is  not 
so  great  at  the  ordinary  temperature  or  at  40°  when  water  is  present 
as  in  its  absence,  but  rise  of  tempei-ature  materially  increases  the  yield 
of  silver  in  the  former  case.  When  zinc  amalgam  is  used  instead  of 
mercury,  silver  amalgam  is  not  formed. 

Experiments  on  the  quaternary  system :  silver  sulphide,  mercury  or 
zinc  amalgam,  sodium  chloride,  and  water  at  14°  and  40°  show  that  the 
decomposition  is  aided  by  rise  of  temperature  or  increase  of  the 
quantity  of  sodium  chloride  in  solution.  When  a  piece  of  silver  foil, 
which  has  been  coated  with  silver  sulphide  by  immersing  it  in  a  warm 
solution  of  ammonium  sulphide,  and  a  rod  of  zinc  are  placed  in  a  solu- 
tion of  sodium  chloride  and  connected,  silver  is  deposited  on  the  latter 
and  zinc  sulphide  is  formed.  Zinc  amalgam  together  with  mercury 
gives  better  yields  than  mercury  alone,  but  at  40°  the  increase  of  the 
yield  is  only  apparent  in  the  case  of  more  concentrated  solutions  of 
sodium  chloride.  Zinc  amalgam  does  not  attack  silver  sulphide  to  an 
appreciable  extent  in  water,  but  decomposes  forming  zinc  hydroxide. 
The  E.M.F.  of  a  zinc-silver  sulphide  couple  in  a  20  per  cent,  solution 
of  sodium  chloride  is  0'965  volt  at  the  ordinary  temperature,  whilst 
that  of  an  iron-silver  sulphide  couple  under  similar  conditions  is 
0-36 — 0*44  volt,  hence  iron  cannot  liberate  silver  from  silver  sulphide 
in  a  solution  of  sodium  chloride.  The  decomposition  of  silver  sulphide 
by  mercury  in  the  presence  of  sulphux'ic  acid  or  potassium  cyanide  is 
considerably  increased  by  the  addition  of  a  piece  of  iron,  the  effect 
being  largely  due  to  change  of  mechanical  conditions,  as  glass  produces  a 
similar  effect.  When  mercury  is  shaken  with  a  solution  of  sodium 
chloride,  small  globules  are  formed,  whilst  with  potassium  cyanide  the 
metal  retains  a  continuous  smooth  surface.  The  decrease  in  the 
adhesion  of  mercury  caused  by  water  or  a  solution  of  salt  probably 
accounts  for  the  retarding  influence  of  the  water  on  the  decomposition 
of  silver  sulphide  by  mercury.  When  zinc  amalgam  acts  on  silver 
sulphide  in  a  solution  of  sodium  chloride,  the  yield  is  improved  by 
increasing  the  quantity  of  zinc,  whilst  the  tendency  of  the  amalgam  to 
form  globules  becomes  less ;  increase  of  the  quantity  of  mercury  pro- 
duced a  similar  effect  by  enlarging  the  surface  of  contact.  When  iron 
acts  on  silver  sulphide  in  a  solution  of  potassium  cyanide,  the  yield  of 
silver  is  proportional  to  the  concentration  of  the  cyanide. 

E.  W.  W. 

Calcium  Bromoborates.     LifeoN  Ouvrard  {Compt.  rend.,  1 905, 141, 
1022—1024.  Compare  Abstr.,  1905,  ii,  635).— The  salt, 

3CaO,CaBr,„5B.p3, 
obtained  in  a  similar  manner  to  the  corresponding  chlorine  compound 
by  fusing  a  mixture  of  boric  anhydride  (1  inol.)  with  calcium  bromide 
(2  mols.),  with  or  without  the  addition  of  lime  (not  more  than  0-5  mol.), 
forms  needles  or  prisms  showing  longitudinal  extinction,  almost  insoluble 
in  dilute  acetic  acid,  but  soluble  in  mineral  acids  ;  when  the  quantity 
of  lime  is  increased  to  1  mol.,  the  compound,  .■iCaO,CaBr2,3B203,  is 
formed  as  transparent  octahedra  or  arborescent,  crystalline  masses, 
feebly  active  towards  polarised  light,  V(  ry  sparingly  soluble  in  water, 
but  readily  so  in  dilute  acetic  acid  ;  if,  however,  the  proportion  of  lime 
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is  increased  to  2  mols.  or  to  3  mols.,  crystals  of  calcium  borate,  2CaO,B203 
or  SCaO.B^Og,  are  obtained  respectively. 

Attempts  to  prepare  corresponding  compounds  containing  iodine  in 
place  of  chlorine  or  bromine  were  not  successful  (compare  Ditte, 
Abstr.,  1883,  784).  By  fusing  mixtures  of  boric  anhydride  (1  mol.) 
with  calcium  iodide  (2  mols.)  and  varying  proportions  of  lime,  the 
borates  CaOjBgOg,  2CaO,B20g,  or  3CaO,B203  were  obtained,  the  last 
in  the  form  of  beautiful  crystals  when  the  proportion  of  lime  reached 
3  mols.  M.  A.  W. 

New  Method  of  Preparing  Barium.  Axtoine  Guntz  {Compt. 
rend.,  1905,  141,  1240—1241.  Compare  Abstr.,  1902,  ii,  138).— Pure 
barium,  containing  9956  per  cent,  of  the  metal,  can  be  obtained  in 
small  quantities  by  heating  barium  hydi-ide  (Abstr.,  1901,  ii,  385)  in 
a  vacuum  in  an  iron  tube  enclosed  in  a  porcelain  tube.  The  hydride 
begins  to  dissociate  at  900°,  and  at  1200°  the  barium  volatilises  and 
is  condensed  in  a  polished  steel  tube  cooled  by  cold  water,  in  the  form 
of  a  silver-white,  crystalline  metal  having  a  sp.  gr.  3*78,  that  of  the 
hydride  being  4-21.  M.  A.  W. 

Pyrophosphates  of  Barium,  Strontium,  and  Lead.  C.  N.  Pahl 
{Arkiv  Kem.   Min.  Geol.,   1905,  2,  i.  No.  6,  1 — 8). — The  author  has 
prepared  and  analysed  the  following  salts  of  pyrophosphoric  acid  : 
Ba2P,07,2HoO ;  ^3,^M.J^Vf>.).,'d}i.,0;  Ba,H2(P.,0-)4.5H20  ; 
Ba5H2(P20;)„5H26; 
Baj4Hg(P207)(,,12H„0.     None  of  these  melts  at  a  red  heat. 
Sr2P207,2iH2O ;  Sri,H2(P20,),o,5H20  ;  8r,,H2(P20,),o,20H20 ; 
Srj,H2(P20,)io48H20; 
SryH,(P20;)5,12H20;  Sr9H2(P207)5,8H20 ;  SroH2(P20-)5,3H20.     None 
of  these  salts  melts  at  a  red  heat. 

Pb2P20,;  Na«Pb,(P20,)5  ;   Y.,Vh,,{Vp,\;  K2Pb,3(P207)- ; 
Na2Pb,3(P20,)7; 
Pb(OH)2,3Pb2P207,H20,  all  of  which  melt  readily  and  re-solidify  in 
the  crystalline  form.  T.  H.  P. 

Constitution  of  certain  Plumbates.  Italo  Bellucci  and 
Nicola  Pakbavano  {Gazzetta,  1905,  35,  ii,  500 — 509). — In  the  salt 
described  as  potassium  motaplumbate,  to  which  the  formula 
K2Pb03,3H20  is  assigned,  the  water  is  present  as  water  of  constitution, 
so  that  the  formula  Pb(0H)gK2  must  be  ascribed  to  this  salt  (compare 
Abstr.,  1905,  ii,  395). 

The  three  metals,  platinum,  tin,  and  lead,  all  form  salts  of  the  three 
types  R(0H)gX2,  R(OX)^,  and  R0(0X)2,  which  may  be  regarded  a8 
derived  either  from  the  ortho-hydrate,  K(OH)^,  or  from  the  meta- 
hydrate,  RU(OH)o  : 

"  R(0H)4  +  2X0H  =  R(0H)6X,. 

R(OH)^  4-  2X0  H  -  R(OX),  +  2H,0. 
R0(0U)2  -h  2X0H  -  R0(0X)2  +  2H2O. 

T.  H.  P. 

New  Analognies  between  Thallium  and  Aluminium. 
Valentino  Fortini  {Gazzetta,  1905,  35,  ii,  450— 460).— The  position 
of  thallium  in  the  third  group  of  the  periodic  system-of  the  elements  is 
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perfectly  justified  by  its  very  intimate  relations  with  aluminiun), 
evidenced  by  the  following  facts  :  (1)  thallium  sesquioxide  can 
replace  alumina  in  the  alums  ;  (2)  like  indium,  thallium  and  probably 
also  aluminium  form,  with  the  sulphates  of  the  alkali  metals,  double 
sulphates  crystallising  with  eight  molecules  of  water.  T,  H.  P. 

Chemistry  of  the  Rare  Earths.  Gr^goire  N.  Wyrouboff  and 
AuGUSTE  Verneuil  (Ann.  Chim.  Fhijs.,  1905,  [viii],  6,441 — 507). — A 
resume  of  work  already  published  (Abstr.,  1»98,  ii,  222,  339  ;  18y9, 
ii,  105,  224,  423,  598  ;  also  Wyrouboff,  Abstr.,  1901,  i,  7,  579  ; 
ii,  149,  604;  1902,  ii,  565,  609).  M.  A.  W. 

Samarium  Sulphates.  Camille  Matignon  (Compt.  rend.,  1905, 
141,  1230 — 1232). — Samarium  hydrogen  sulphate,  Sm(HS04)3  or 
Sm2(S04)3,3H2S04,  obtained  by  evaporating  at  200°  a  sulphuric  acid 
solution  of  the  normal  sulphate  or  by  allowing  the  boiling  solution  to 
cool,  forms  thin  needles,  less  soluble  than  the  corresponding  salts  of 
praseodymium  or  neodynuium  (compare  >Abstr.,  1902,  ii,  325).  The 
basic  samarium  sulphate,  (SmO)<,SO^  or  Sm203,S03,  prepared  by  heating 
the  normal  sulphate  at  1000°,  is  a  pale  yellow,  amorphous  powder, 
insoluble  in  water  or  in  cold  dilute  sulphuric  acid. 

The  atomic  weight  of  samarium  determined  by  the  conversion  of  the 
normal  into  the  basic  sulphate  is  150'6  (0  =  16)  (compare  Urbain  and 
Lacombe,  Abstr.,  1904,  ii,  486).  •     .  M.  A.  W. 

Alloys  of  Aluminium  and  Antimony.  Gustav  Tammann  (Zeit. 
aaorg.  Chem.,  1905,  48,  53 — 60.  Compare  Campbell  and  Matthews, 
Abstr.,  1902,  ii,  399). — It  was  shown  by  Gautier  and  by  Campbell  and 
Matthews  (loc.  cit.)  that  the  melting-point  curve  of  alloys  of  aluminium 
and  antimony  has  two  maxima  at  about  18  and  68  percent,  by  weight 
of  the  former  metal  respectively,  the  first  of  which  corresponds  with  the 
formula  AlSb,  whereas  the  second  does  not  correspond  with  any  simple 
formula  ;  microscopic  examination  showed  only  the  presence  of  the 
compound  AlSb  and  its  components.  In  the  present  paper,  it  is  pointed 
out  that  if  two  metals  enter  into  combination  very  slowly,  the  melting 
point  curve  may  show  a  maximum  at  a  point  where  no  chemical  com- 
pound exists,  and  its  position  will  depend  on  how  long  the  alloy  has 
been  heated. 

In  agreement  with  this,  it  is  found  that  the  compound  AlSb  is 
formed  very  (-lowly  from  its  components.  On  heating  the  metals  in 
equivalent  proportion  at  715°  for  one  hundred  minutes,  only  1/10,  and 
in  thirty  minutes  at  1100°  only  3/4,  has  entered  into  combination.  If 
the  above  theory  is  true,  there  ought  to  be  no  second  maximum  if  the 
alloy  is  kept  at  a  high  temperature  sulKciently  long  for  complete  com- 
bination to  take  place,  but  this  could  not  be  tested  in  the  present 
instance  owing  to  the  action  of  the  fused  alloy  on  the  porcelain  tubes 
used  in  the  experiments.  G.  S. 

"Temper"  Carbon  and  Graphite  in  Iron.  F.  WOst  and 
C.  Geiger  (Chem.  Centr.,  1905,  ii,  1642;  from  Stahl  u.  Eisev,  25, 
1134 — 1139). — Experiments  on  two  kinds  of  white  iron  have  shown 
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that  small  quantities  of  "  temper "  carbon  are  formed  even  at  com- 
paratively low  temperatures,  the  time  required  varying  inversely  with 
the  temperature.  The  greater  portion  of  this  form  of  carbon  is 
formed  suddenly  at  a  certain  temperature  which  varies  with  the  quality 
of  the  iron.  Up  to  temperatures  near  the  melting  point,  the  quantity 
formed  in  this  way  is  greater  the  higher  the  temperature,  but  by 
prolonged  heating  at  the  same  temperature  the  quantity  is  only  slightly 
increased,  a  state  of  equilibrium  being  attained.  The  speed  of  cooling 
has  but  little  effect  on  the  quantity  of  temper  carbon.  When  once 
formed  in  cast  iron,  the  quantity  may  be  increased  by  reheating,  the 
increase  being  greater  the  nearer  the  temperature  to  a  certain  fixed 
temperature.  Temper  carbon  does  not  disappear  when  the  iron  is 
quenched.  This  form  of  carbon  cannot  be  assumed  to  be  present  in 
the  form  of  iron  carbide,  FegC  It  is  not  I'emoved  in  a  gaseous  state  by 
the  action  of  pure  dry  hydrogen  or  nitrogen,  and  the  process  of 
tempering  can  only  be  effected  by  substances  which  can  give  up 
oxygen.  Graphite  may  be  eliminated  in  a  gaseous  form  by  carbon 
dioxide,  hydrogen,  or  iron  oxide.  E.  W.  W.    " 

Physical  and  Chemical  Properties  of  Iron  Carbonyl.  Sir 
Ja3Ies  Dewar  and  Humphrey  O.  Jones  (Proc.  Roy.  Soc,  1905,  76  A, 
55y — 577.  Compare  Abstr.,  1903,  ii,  485). — The  yellow  colour  of  iron 
carbonyl  is  characteristic  of  the  pure  substance  and  is  not  due  to 
impurities.  The  best  method  of  decomposing  the  substance  consists 
in  treating  it  with  alcoholic  potash  in  a  sealed  tube  at  100°.  The 
formula  Fe(CU)r,  has  been  coufirmed  by  repeated  analyses,  and  the 
following  physical  data  have  been  determined  :  sp.  gr.  1"4937  at  0°/4°, 
1-4565  at  21-174^  1-4330  at  40-074°,  1-3825  at  6074°;  mean  co- 
efficient of  expansion  0-00138;  boiling  point  102-5°  under  760  mm. 
pressure  ;  melting  point  -  19*5°  to  —20°  ;  molecular  volume  at  boiling 
point  149*6,  at  freezing  point  128;  refractive  index  for  sodium  light 
1-519,  for  thallium  light  1-528  at  22°  ; 

Vapour  pressure  at  -T        0°        16-1^       18-4''        35'         57'  78° 

14-0     160     25  9      28-2-     52-0     1330     3112  mm; 

critical  temperature,  285 — 288^,  which  agi-ees  closely  with  the  relation- 
ship   7'=0-667'c;     critical     density,     0-49;     critical     pressure,  '29-6 
atmospheres;    latent    heat  of   vaporisation,   39  45   cal.,   in  agreement 
with  the  Trouton  constant.     Cryoscopic  measurements  of  the  molecular 
weight    in    benzene    solution    gave    197    and    194  (theory    198).      In 
vapour  form,  the  substance  dissociates  at  higher  temperatures.     The 
dissociation  is  of  the  order  of   1  percent,  at  13>°    and  is  practically 
complete  at  216';  it  increases  with  diminution  of  pres.sure  and  is  much 
smaller  in  .an   atmospliorc  of  c.irbon  monoxidi.^  than  in  an  inert  gas. 
Compare<l    with   nickel  carbonyl,   the  iron   coni^>o-'"?    •-    ......1.   w^'" 

stable,  and  di.ssociation  takes  phice  .slowly. 

In  carbon  tetrachloride  solution,  the  halogens  rt-iici  wim  inm  r.irinui\  1 
to  form  cjirbou  monoxide  and  the  corresponding  ferrous  salts.  In  the 
ca.'-e  of  chlorine,  ferric  chloride  is  formed  almost  completely  when  a 
large  excess  of  the  halogen  is  employed.     The  velocity  of  the  change 
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diminishes  very  considerably  from  chlorine  to  iodine.  Iodine  mono- 
chloride  and  iodine  trichloride  in  chloroform  solution  form  carbon 
monoxide  and  ferrous  chloride.  Cyanogen  gas  has  no  action  on  pure 
iron  carbonyl,  and  in  alcoholic  solution  the  reaction  is  very  slow. 
Cyanogen  iodide  in  chloroform  solution  forms  ferrous  cyanide  and  a 
little  ferrous  iodide.  Gaseous  hydrogen  chloride  and  bromide  are 
inactive,  but  hydrogen  iodide  decomposes  the  compound  with  the 
formation  of  ferrous  iodide,  carbon  monoxide,  and  hydrogen.  In 
chloroform  solution,  hydrogen  chloride  and  bromide  react  slowly  in  a 
similar  manner.  These  reactions  are  similar  to  those  of  nickel 
carbonyl,  but  take  place  much  less  rapidly.  In  contrast  with  this, 
iron  carbonyl  does  not  react  with  niti-ic  oxide  or  with  sulphur  dissolved 
in  carbon  disulphide  or  xylene.  Gaseous  hydrogen  sulphide  has  no 
action,  but  an  alcoholic  solution  reacts  slowly,  forming  ferrous 
sulphide,  carbon  monoxide,  and  hydrogen.  Concentrated  sulphuric 
acid  and  nitric  acid  dissolved  in  carbon  tetrachloride  or  ether  react 
rapidly,  carbon  monoxide  and  hydrogen  being  evolved.  When  heated 
with  benzene  and  aluminium  chloride  in  a  sealed  tube  at  100°, 
benzaldehyde  and  anthracene  are  formed ;  in  the  cold,  anthracene  is 
not  produced. 

When  exposed  to  sunlight,  iron  pentacarbonyl  decomposes  according 
to  the  equation  2Fe{C0)r;  =  Fe2(CO)9  +  CO.  The  electric  arc  only 
induces  the  change  slowly  and  a  strong  acetylene  flame  is  almost 
without  action.  Diferrononacarhonyl  consists  of  lustrous,  orange, 
hexagonal  plates  which  remain  unchanged  in  dry  air.  To  obtain  it  in 
a  pure  condition,  the  pentacarbonyl  is  dissolved  in  dry  ether  or  light 
petroleum,  the  solution  exposed  to  sunlight,  and  the  crystals  which 
separate  dried  over  sulphuric  acid  and  solid  parafiin.  It  is  practically 
inijoluble  in  ether,  light  petroleum,  or  benzene,  slightly  soluble  in 
methylal,  ethyl  alcohol,  and  acetone,  and  much  more  so  in  pyridine. 
It  has  a  sp.  gr.  2  "085  at  18°.  On  heating,  it  decomposes  at  about  100°, 
according  to  the  equation  2Fe2(CO)(,  ==  3Fe(CO)5  +  Fe  +  SCO,  forming  a 
green  liquid.  When  heated  with  ether,  light  petroleum,  or  toluene,  the 
change  takes  place  at  about  50°  and  the  liquid  becomes  intensely 
green.  These  green  solutions  on  exposure  to  light  again  deposit  the 
solid  carbonyl  and  become  colourless. 

The  decomposition  of  the  pentacarbonyl  in  sunlight  is  not  influenced 
by  increasing  the  pressure  to  125  atmospheres.  On  the  other  hand, 
if  heated  at  60 — 100°  during  the  exposure,  no  decomposition  takes 
place.  When  dissolved  in  ether,  light  petroleum,  or  amylene  and 
exposed  to  sunlight  at  the  temperature  of  liquid  air,  slow  decomposition 
takes  place.  The  reaction  induced  by  light  is  slowly  reversed  in  the 
dark,  tubes  containing  pentacarbonyl  which  had  been  exposed  to  light 
becoming  clear  when  left  in  the  dark  for  several  weeks. 

Blue  light  is  most  active  in  effecting  the  above  change,  then  follow 
green  and  yellow  light,  with  red  last.  It  takes  place  much  more 
readily  in  ether,  light  petroleum,  or  alcohol  than  in  benzene.  When 
dissolved  in  nickel  carbonyl,  the  decomposition  by  light  is  very  slow, 
and  a  10  per  cent,  solution  does  not  deposit  solid  or  evolve  gas,  even 
after  several  weeks'  exposure  to  bright  sunlight.  To  account  for  this, 
it  is  suggested  that  combination  takes  place,  resulting  in  the  formation 
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of  a  compound,  FeNi(C0)9,  ^^ich  is  not  acted  on  by  light.  This  view 
is  in  harmony  with  the  fact  that  these  solutions  are  much  paler  in 
colour  than  correspouding  solutions  of  the  pentacarbonyl  in  other 
solvents.  H.  M.  D. 

Oxidation  of  Ferrous  Chloride  by  Water  with  Evolution  of 
Hydrogen.  Heinrich  Precht  {Zeit.  angew.  Chem.,  1905,  18, 
1935 — 1936).— Further  evidence  to  prove  that  explosive  gases  met 
with  in  the  Stassfurt  potash  deposits  consist  of  hydrogen  formed  by 
the  oxidation  of  ferrous  chloride  by  water.  In  solutions  very  rich  in 
magnesium  chloride,  ferrous  chloride  is  not  oxidised.  Should  magne- 
sium hydroxide,  however,  be  present,  ferrous  hydroxide  will  be  pre- 
cipitated, and  this  will  be  oxidised  gradually  by  water  with  liberation 
of  hydrogen.  L.  de  K. 

The  Silicate  N^oFegSi^Oj.,.  Z.  VV'eyberg  {Centr.  Min.,  1905, 
717 — 719). — Following  on  his  experiments  with  the  alumino-silicates  " 
containing  the  group  NagAl^SioOg,  characteristic  of  the  sodalite  series 
(Abstr.,  1905,  ii,  89,  98),  the  author  has  attempted  to  prepare  the 
corresponding  iron  compounds,  but  without  success,  there  resulting 
usually  spinels,  haematite,  or  indefinite  products.  In  one  case,  how- 
ever, a  definite  crystallised  product  with  the  composition 

Na,Fe.,Si^0^o 
and  the  form  of  small,  yellow   prisms  was   obtained  ;  this  was  formed 
when  a  mixture  of  silicic  acid,  ferric  hydroxide,  and  sodium  carbonate 
in  the  proportions  2Si02  :  Fe203  :  NagO  was  fused  with  a  large  amount 
of  sodium  chloride.  L.  J.  S. 

Cobalt  and  Nickel.  H.  Oopaux  {Ann.  Chim.  Phys.,  1905,  [viii], 
6,  508 — -574). — In  addition  to  a  detailed  account  of  work  already 
published  (compare  Abstr,  1902,  i,  586;  1903,  i,  309,  ii,  454;  1905, 
ii,  254),  a  description  of  cohaltic  selenate,  Co.,(Se04)3,18H20,  is  given  ; 
the  salt,  which  is  unstable,  is  prepared  by  electrolysing  a  solution  of 
cobaltous  selenate  at  -  10°.  M.  A.  W. 

Preparation  of  a  Double  Salt  of  Ammonio-nickel  Chloride. 
Haxs  a.  Frasch  (D.R.-P.  161119.  Compare  Abstr.,  1904,  ii,  128).— 
When  an  excess  of  an  alkali  chloride  is  added  to  an  ammoniacal 
solution  of  nickel  hydroxide,  an  insoluble  salt, 

Ni(NH3)2Cl,„4NH3,2NH,CI, 
is  precipitated.  The  formation  of  the  ammonium  chloride  may  be 
represented  in  the  following  way:  Ni(OH).,-f-6NH3-f-xNaC]  = 
Ni(NH3)2CI,„4NH3  +  2NaOH  +  (a;-2)NaCl  ;  N'i(NH3)..Cl.„4NH3  -f- 
2H2O  =  Ni(OH)2  +  2NH^C1  +  4NH3.  In  presence  of  an  ex"cess  of  alkali 
.-alt,  the  insoluble  salt  is  precipitated.  It  resembles  the  .-jalt  formerly 
descrilied,  and  may  be  u.sed  to  sejMirate  nickel  from  other  metals 
forming  hydroxides  soluble  in  ammonia.  C  H.  I). 

Nickelonickelic  Oxide.  Henri  Baubigny  {Cainpt.  rend.,  1905, 
141,  12.J2 — 1233). — Polemical,  in  reply  to  Bellucci  and  Clavari  (Abstr., 
1905,  i,  823).  M,  A.  \V. 
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Triammine  Chromium  Tetroxide.  Ernst  H.  Kiesenfkld  [with 
William  A.  Kutsch  and  Herman  Ohl]  {Ber.,  1905,  38,  4068—4074. 
Compare  Riesenfeld,  Wohlers,  and  Kutsch,  Abstr.,  1905,  ii,  461,  824, 
825).— Contrary  to  Hofmann  and  Hiendlmaier's  statement(Abstr.,  1905, 
ii,716),the  action  of  hydrogen  peroxide  on  ammonium  chromate,  whether 
containing  2  "5  per  cent,  of  free  ammonia  or  saturated  with  ammonia, 
leads  to  the  formation  of  ammonium  perchromate,  (NHJ.^CrOg,  unless 
insufficient  peroxide  is  used  or  the  temperature  is  allowed  to  rise 
above  0°,  when  a  mixture  of  ammonium  perchromate  and  Weide's 
triammine  chromium  tetroxide,  CrO^jSNHg  (Abstr.,  1898,  ii,  28), 
or  the  latter  alone,  is  obtained.  When  treated  with  10  per  cent, 
ammonia,  ammonium  perchromate  changes  immediately  at  40°,  but 
only  slowly  at  the  laboratory  temperature,  into  Weide's  compound, 
which  separates  in  needles  and  rectangular  and  rhombic  plates.  The 
three  forms  have  the  sp.  gr.  1'964  at  15'8°  and  when  examined  crys- 
tallographically  appear  probably  to  be  identical,  and  do  not  constitute 
two  isomeric  substances  as  stated  by  Hofmaun  and  Hiendlmaier  {loc. 
cit.).  The  action  of  dilate  sulphuric  acid  on  Weide's  compound  leads 
to  the  formation  of  chromium  sulphate  and  hydrogen  peroxide,  but 
not  of  chromic  acid  ;  the  amount  of  oxygen  evolved  varies  from  3'54 
equivalents  with  1  per  cent,  to  2 '24  equivalents  with  20  per  cent, 
acid.  G.  Y. 

Atomic  Weight  of  Bismuth.  Alexander  Gutbier  (^eit.  Elehtro- 
chem.,  1905,  11,  831). — [With  Lothar  Birckenbach.] — The  oxidation 
of  the  metal  to  the  oxide  is  the  only  trustworthy  method  of  deter- 
mining the  atomic  weight.  Twelve  experiments  by  this  method  gave 
Bi  =  208-02,  the  extreme  values  being  207-88  and  208-22. 

Bismuth  oxide,  in  presence  of  metallic  silver  and  quartz  sand,  is 
reduced  to  the  metal  by  ammonia  at  250°.  The  mean  of  the  experi- 
ments by  this  method  is  Bi  =  20803,  the  extreme  values  being  207-92 
and  208-17. 

[With  Hans  Mehler.] — Eight  analyses  of  bismuth  bi-oraide,  in 
which  the  bromine  was  determined  by  means  of  silver,  gave 
Bi  =  20805,  the  extreme  values  being  207-89  and  208-24.  T.  E. 

Distillation  of  Gold.  Gold-copper  and  Gold-tin  Alloys.  A 
New  Preparation  of  the  Purple  of  Cassius.  Hknri  Moissan 
{Com])L  read.,  1905,  141,  977— 983).— Gold  can  be  retdily  distilled 
when  heated  in  the  electric  furnace,  and  with  a  current  of  500  amperes 
and  110  volts  13-3  per  cent,  of  a  150  gram  ingot  of  gold  was 
volatilised  in  6i  minutes  (compare  Moissan,  Abstr.,  1893,  ii,  507; 
Schuller,  Abstr.,  1904,  ii,  109).  The  surface  of  the  residual  gold 
presents  a  blistered  a})pearance  and  is  covered  in  patt-hes  with  a  tliin 
film  of  crystalline  graphite,  which  was  dissolved  in  the  molten  metal 
and  expelled  at  the  moment  of  solidification.  The  volatilised  gold 
condenses  on  a  copi)er  cooler  jjlacod  inside  the  furnace  in  the  form  of 
deep  yellow,  leafy  crystals  with  a  purple  reflex,  or  in  filaments  (compare 
Margottet,  Ann.  j'jcole  Normxil,  1879,  [ii],  8,  247  ;  Liver.sidge,  Abstr., 
1893,  ii,  354;  Ditte,  Abstr.,  1900,  ii,  549),  or  in  brilliant  yellow, 
cubical  crystals,  which  contain  small  quantities  of  lime  and  graphite. 
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The  boiling  point  of  gold  under  atmospheric  pressure,  calculated  from 
its  boiling  point  iu  the  vacuum  of  the  cathode  light,  according  to  Krafft 
and  Bergfeld  (Abstr.,  1905,  ii,  244)  is  2530^  and  is  higher  than  that 
of  copper  or  tin ;  when,  therefore,  gold-copper  or  gold-tin  alloys 
compare  Roberts-Austen,  Abstr.,  1901,  ii,  25;  Heycock  and  Neville, 
Trans.,  1891,  59,  936;  Maey,  Abstr.,  1901,  ii,  655)  are  distilled  in  the 
electric  furnace,  the  residual  ingot  is  richer  in  gold  than  the  original. 

When  the  metallic  vapours  from  a  gold-tiu  alloy  are  allowed  to 
escape  into  the  air,  the  tin  burns  and  a  substance  is  obtained  hiving 
the  properties  of  the  purple  of  Cassius,  and  containing  tin  dioxide, 
calcium  oxide,  and  gold  in  varying  proportions ;  and  since  similar 
purple  colours  are  obtained  by  condensing  the  vapours  evolved  on 
ili.-^tilling  mixtures  of  gold  with  lime,  alumina,  magnesia,  zirconia, 
or  silica,  Debray's  view  of  the  constitution  of  the  purple  of  Cassius 
is  probably  correct  (compare  this  Journ.,  1873,  604;  Abstr.,  1885, 
875).  M.  A.  W. 

Sublimation  of  Platinum  below  its  Melting  Point.  Antoine 
GuNTZ  and  Hexry  Bassett,  jun.  (Bull.  Soc.  chira.,  1905,  [iii],  33, 
13U6 — 1308). — The  authors  have  observed  that  there  is  slowly  formed 
on  the  magnesia  "  brasque  "  of  electric  furnaces  iu  the  neighbourhood 
of  the  platinum  electrodes  a  deposit  of  pure  platinum.  This  occurs 
in  crystals  which  may  be  either  cubical  or  octahedral  or  a  combination 
of  these  two  forms.  T.  A.  H. 

Solution  of  Platinum  in  Sulphuric  Acid.  Marcel  Delepine 
[Compt.  rend.,  1905,  141,  1013 — 1015.  Compare  this  vol.,  ii,  24).— 
The  solubility  of  platinum  in  pure  sulphuric  acid  and  in  mixtures  of 
sulphuric  acid  and  potassium  sulphate,  measured  by  the  loss  in  weight 
per  hour  of  one  square  decimetre  of  platinum  foil  10  to  20  /a  thick, 
is  0  008  to  0  0 12  gi-am  at  338°,  the  boiling  point  of  sulphuric  acid  in 
a  Hask  ;  0'04  to  0*05  gram  at  350 — 355°,  the  boiling  point  of  a  mixture 
of  50  grams  of  sulphuric  acid  and  10  grams  of  potassium  sulphate ; 
0"12  to  013  gram  at  365 — 370°,  the  boiling  point  of  a  mixture  of 
50  grams  of  sulphuric  acid  and  20  grams  of  potassium  sulphate.  The 
solubility  of  platinum  in  sulphuric  acid  is  not  to  be  attributed  to  the 
catalytic  action  of  traces  of  nitrous  compounds,  as  stated  by  Scheurer- 
Kestner  (Abstr.,  1876,  i,  345  ;  ii,  674  ;  1878,  650  ;  1880,  706),  because 
platinum  is  dissolved  to  exactly  the  same  extent  in  sulphuric  acid 
containing  less  than  1/10,000,000  of  nitric  acid  as  iu  acid  containing 
1,50,000, 1/250,000,  l/10,000,or  1/1 000  nitric  acid.  Owing  to  the  greater 
.surface  exposed,  platinum  sponge  is  more  readily  dissolved  than 
platinum  foil  by  sulphuric  acid  ;  the  acid  assumes  a  yellow  colour,  due 
to  the  presence  of  platinic  sulphate,  Pt(SO^).„  which  is  precipitated  as 
potassium  platiuichloride  on  tlie  addition  of  potassium  chloride  to  the 
diluted  solution. 

Owing  to  the  reducing  action  of  ammonium  sulphate,  platinum  foil 
does  not  appreciably  lose  in  weight  when  boiled  in  sulphuric  acid 
containing  ammonium  compounds  (compare  this  vol.,  ii,  24,  and 
Scheurer-Kestner,  loc.  cit.).  The  contrary  result  obtained  by  Conroy 
( Ab>tr.,  1903,  ii,  433)  wjis  probably  due  to  the  fivcts  that  his  cxixrimcnts 
were  conducted  at  a  lower  temperature,  250°,  and  were  of  shorter 
duration.  M.  A.  W. 

VOL.  xc    ii.  7 
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Oxidation  of  Palladium.  Lothar  Wohler  {Zeit.  Mektroclcem., 
1905,  11,  836 — 844). — Palladium  monoxide  decomposes  when  heated 
in  accordance  with  the  equation  PdOz^Pd  +  0  ;  the  reaction  is 
reversible.  The  dissociation  tension  of  palladium  monoxide  is 
measured  on  a  sample  of  oxide  prepared  by  hydrolytic  dissociation  of 
the  nitrate  and  dried  in  oxygen  at  750 — 800°.  A  definite  dissocia- 
tion pressure  curve  is  obtained  by  heating  the  oxide  until  equilibrium 
is  attained  at  a  seiies  of  temperatures,  gradually  rising.  At  the 
higher  temperatures,  both  the  oxide  and  the  metal  sinter;  and  if  the 
temperature  is  lowered  and  then  raised  again,  a  new,  higher  dissocia- 
tion tension  is  observed.  A  sample  of  palladium  monoxide  pre- 
pared by  heating  palladium  sponge  in  oxygen  at  700 — 830°  gave 
a  curve  which  up  to  about  750°  agreed  with  the  first  curve,  but  at 
higher  temperatures  gave  higher  pressures.  The  author  is  in- 
clined to  ascribe  this  behaviour  not  to  a  mere  retardation  of  the 
velocity  of  oxidation  of  palladium  due  to  its  diminished  surface,  but 
rather  to  a  change  in  the  energy  of  the  oxide  and  metal  alike,  due 
to  diminished  surface.  A  change  in  the  heat  developed  by  the 
reaction  changes  the  equilibrium  constant  (according  to  van't  Hoff's 
equation),  and  in  this  case  the  beat  development  is  very  small.  From 
the  curve  of  dissociation  tension,  the  author  calculates  the  molecular 
heat  of  the  reaction  PdO  =  Pd  -I-  0  to  be  about  -  23'5  Cals.  The  dissocia- 
tion pressure  of  palladium  monoxide  reaches  760  mm.  at  877°.  It  is 
difficult  to  oxidise  palladium  completely  by  heating  it  in  presence  of 
oxygen  owing  to  the  sintering  of  the  metal  and  consequent  slow 
attack  ;  palladium  sponge  is  the  best  material ;  it  should  be  heated 
in  pure  oxygen  at  temperatures  rising  slowly  from  700°  to  840°. 
Palladium  dioxide  in  presence  of  oxygen  at  atmospheric  pressure  is 
incapable  of  existence  above  200° ;  it  decomposes  thus  :  PdOg  =  PdO  +  O. 
The  reverse  reaction  takes  place  too  slowly  to  be  observed.       T.  E. 


Physiological    Chemistry. 


1 


Chemical  Methods  by  which  the  Eggs  of  the  Mollusc  Lottia 
Gigantea  can  be  caused  to  become  Mature.  Jacques  Loeb 
{Univ.  Calif.  Full.,  Fhjsiology,  1905,  3,  1 — 8). — It  is  found  that  the 
eggs  of  the  limpet  Lottia  gigantea,  which  could  not  be  fertilised 
by  sperm  in  normal  or  acidified  sea-water,  could  be  fertilised  easily 
in  alkaline  sea- water.  This  is  not  due  to  an  influence  on  the  sperm, 
but  on  the  egg-cell.  The  maturating  effect  i.s  due  to  chemical,  not 
phy.sical  action  ;  this  conclusion  is  reached  from  experiments  on  the 
influence  of  temperature,  an  increase  in  which  accelerates  the  velocity 
of  chemical  reactions  more  rapidly  than  it  n\odifies  any  physical 
quality.  Oxygen  is  also  neces.sary  for  maturation.  'J"he  methods  that 
cause   artificial    parthenogenesis    must   also    incidentally   cause    the 
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maturation  of  the  eggs.     Treatment  of  the  eggs  with  a  fat  solvent 
such  as  benzene  also  causes  maturation.  W.  I).  H. 

Resistance  to  Lack  of  Oxygen  and  a  Method  of  Increasing 
it.  Wales  H.  Packard  (Amer.  J.  Physiol,  1905,  15,  30— il).— By 
increasing  the  alkalinity  of  the  blood  of  Fundulus  by  the  injection  of 
sodium  hydrogen  carbonate,  its  resistance  to  lack  of  oxygen  is  increased. 
Decreasing  the  alkalinity  by  the  injection  of  acetic  acid  lessens  the 
power  of  resistance.  Increase  of  the  amount  of  Iccvulose  in  the  blood 
has  no  such  effect.  W.  D.  H. 

Influence  of  Temperature  on  Vital  Processes.  Richard 
Abegg  (Zeit.  Elektrochem.,  1905,  11,  823). — The  rate  of  production 
of  carbon  dioxide  by  frogs  is  approximately  doubled  by  an  increas-e  of 
temperature  of  10°  between  14°  and  25°.  The  same  is  true  of  rabbits 
between  38'6°  and  iO'6^  (compare  Herzog,  this  vol.,  ii,  115). 

T.  E. 

Assimilation  of  Carbon  Dioxide  by  Chrysalides  of  Lepidop- 
tera.  Maria  (Grafin)  von  Linden  {Compt.  rend.,  1905,  141, 
1258—1260.  Compare  Abstr.,  1903,  ii,  677;  and  Eugelman,  ibid., 
1883,  611). — When  chrysalides  are  kept  in  pure  air,  the  production 
of  carbon  dioxide  is  greater  at  night  than  in  the  day-time,  the  relations 
between  oxygen  absorbed  and  carbon  dioxide  exhaled,  C0o/0.„  being 
respectively  0"76  and  0'664:.  In  winter,  production  of  carbon 
dioxide  may  cease  altogether. 

In  an  atmosphere  containing  carbon  dioxide,  there  is  often  an 
absorption  of  carbon  dioxide  and  elimination  of  oxygen.  In  113 
experiments  in  winter,  carbon  dioxide  was  absorbed  37  times  and 
oxygen  exhaled  4  times.  In  the  spring  (116  experiments),  the 
numbers  were  60  and  63  respectively.  Assimilation  occurred  more 
frequently  in  the  day-time  than  at  night.  Respiration  is  more 
vigorous  in  the  night.  N,  H.  J.  M. 

Formation  of  Haemoglobin  in  the  Embryo.  Louis  Hugounknq 
and  Albert  Morel  (Compt.  rend.,  1905,  141,  848 — 849). — The 
hsematogen  of  the  egg  belongs  to  the  class  of  paranucleins  ;  on  cleavage, 
like  haemoglobin,  it  yields  a  proteid  and  a  pigment  containing  iron. 
It  is  believed  to  play  a  greater  part  in  nutrition  than  that  of  an 
oxygen  carrier,  containing  as  it  does  a  reserve  of  sulphur,  phosphorus, 
calcium,  and  magnesium.  W.  D.  H. 

Classification  of  Blood-corpuscles,  G,  H,  Scott  {J.  Path. 
Boot.,  1906,  11,  64 — 83). — The  colourless  corpuscles  are  classified  as 
follows  : 

(1)  The  tinely  granular  eosinophile  or  neutrophile  leucocyte.  (2) 
The  coarsely  granular  eosinophile  leucocyte.  (3)  The  basophile 
leucocyte.     (4)  The  hyaline  leucocyte.     (5)  The  lymphocyte. 

The  first  four  originate  from  immature  forms  termoil  myelocytes  in  the 
red  marrow.  The  lymphocyte  is  the  lymph  cell  of  adenoid  tissue.  The 
coloui-ed  corpuscles  are  classified  into  : 
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1 .  The  megalocy tes,  or  embryonic  red  corpuscles  ;  these  are  nucleated 
and  originate  from  immature  forms  termed  megaloblasts  in  the 
marrow.  The  free  nuclei  of  these  cells  are  sometimes  found  in  the 
blood. 

2.  The  normal  red  corpuscles,  which  originate  in  the  mairow  from 
immature  nucleated  normoblasts.  The  nucleus  of  the  normoblast  is 
not  discharged,  but  is  absorbed  within  the  cell,  hence  the  biconcave  form 
of  the  red  disc. 

Neither  myelocytes  nor  nucleated  immature  red  corpuscles  undergo 
further  development  into  mature  forms  when  once  they  have  made 
their  way  into  the  circulating  blood.  They  are  foreign  elements,  are 
filtered  out  by  the  spleen,  and  are  the  cause  of  the  splenic  tumour 
in  leucjemia. 

Leucocytes  do  not  grow  larger  as  they  become  mature,  but  shrink 
in  size.  Lymphocytes  do  grow  larger,  and  may  thus  be  distinguished 
into  immature  and  mature ;  they  do  not  grow  into  the  other 
varieties  of  colourless  corpuscles.  W.  D.  H. 

Heemolytic  Receptors  of  the  Red  Corpuscles.  Robert  Muir 
and  Alexander  R.  Ferguson  {J.  Path.  Bad.,  1906,  11,  84 — 94). — 
The  receptors  are  shown  to  be  comparatively  stable  substances  ;  they 
are  not  destroyed  when  the  blood  is  laked,  but  remain  attached  to  the 
stromata  of  the  corpuscles.  They  do  not  pass  through  a  porcelain 
filter  when  the  lysis  is  produced  by  serum  ;  but  when  the  laking  is 
performed  with  water  (a  more  disruptive  agent)  a  small  fraction 
passes  through.  W.  D.  H. 

Action  of  Ricin  on  Lecithin.  O.  Pascucci  {Beitr.  c/ievi.  Physiol. 
Path.,  1905,  7,  457). — Ricin  has  an  agglutinating  action  on  blood- 
corpuscles.  The  present  preliminary  statement  relates  to  its  action  on 
three  constituents  of  the  stroma  of  the  corpuscles,  namely,  lecithin, 
cholesterol,  and  cerebrin.  If  a  lecithin  emulsion  is  prepared  with  as 
little  alcohol  as  possible  and  a  large  amount  of  physiological  saline 
solution,  and  a  few  drops  of  ricin  dissolved  in  the  same  salt  solution 
are  added,  the  lecithin  is  precipitated  in  flocculent  form  and  can  be 
filtered  off.  The  filtrate  produces  haemolysis  in  an  emulsion  of  blood- 
corpuscles  ;  the  stromata  can  then  be  filtered  off  and  the  haemoglobin 
passes  into  the  filtrate.  The  original  purely  agglutinating  action  of 
the  ricin  has  thus  been  transformed  into  a  hemolytic  action.  This 
opens  a  possibility  of  studying  the  quantitative  relations  of  aggluti- 
nation by  haemolysis.  Cholesterol  and  cerebrin  have  no  such  action.  If 
excess  ot  ricin  is  added  to  the  lecithin  emulsion,  the  precipitate  dis- 
appears and  the  lecithin  is  again  in  suspension.  W.  D.  H. 

Iodine-staining  Granules  of  Leucocytes.  S.  H.  Habeeshon 
{J.  Path.  Bact.,  1906,  11,  95 — 123). — The  microscopic  and  other 
observations  recorded  lead  to  the  conchision  that  glycogen  or  an  iodine- 
staining  substance  of  similar  nature  has  a  more  definite  relation  to  the 
colouiless  blood- corpuscles  than  ha.s  liitlierto  been  recognised,  and  that 
whether  derived  from  the  liver  or  not  (a  point  which  the  experiments 
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leave  open),  it  is  taken  up  by  these  cells  and  conveyed  by  tl.em  to  the 
tissues,  where  it  is  utilised  for  the  purposes  of  nutrition. 

W.  D.  H. 

Physicochemical  Investigation  on  the  Action  of  Carbon 
Dioxide  on  Blood.  A.  von  Kokaxyi  and  J.  Bence  {Pjlugers  Archiv, 
1905,  110,  513 — 532). — The  following  conclusions  have  been  arrived 
at :  1.  For  a  solution  of  blood  serum,  the  value  Q{R  -  1-3228)  is  con- 
stant {Q=  volume  of  solution  containing  1  unit  vol.  of  pigs'  blood 
serum  and  R  =  the  refractive  index  of  the  solution).     2. 

RS^R^{Q-S) 

"^ ^. ' 

where  R-^^  =  refractive  index  of  a  mixture  containing  .S"  c.c.  of  serum 

and  Q-S  c.c.  of  sodium  chloride  solution,  ^  =  original  refraction   of 

the  serum  solution,  and  7?jf  =  the  refraction  of  the  chloride  solution. 

3.  Alterations  in  the  electrical  conductivity  of  serum  solutions  caused 
by  slight  alterations  in  concentration  are  mainly  due  to  alterations  in 
the  concentration  of  the  albumin,  and  only  to  a  slight  extent  to  other 
factors. 

4.  The  refractive  index  of  a  serum  is  at  a  minimum  when  the 
blood  is  rich  in  oxygen  and  poor  in  carbon  dioxide. 

5.  An  increase  in  the  amount  of  carbon  dioxide  pre-ent  cau.ses  a 
rapid  increase  in  the  refraction,  but  at  the  same  time  a  diminution  of 
the  electrical  conductivity  of  the  blood. 

6.  The  conductivity,  on  the  other  hand,  is  not  appreciably  affected 
by  the  amount  of  gas  present  in  the  blood. 

7.  The  viscosity  of  blood  is  at  a  maximum  when  richest  in  carbon 
dioxide.  As  the  carbon  dioxide  is  replaced  by  oxygen,  the  viscosity 
diminishes,  reaches  a  minimum,  and  then  increases  again  with  the 
amount  of  oxygen. 

8.  The  viscosity  increases  with  the  number  of  blood  corpuscles 
present,  and  the  larger  the  individual  corpuscles  the  greater  is  their 
influence  on  the  viscosity. 

9.  The  addition  of  acid  to  blood  produces  the  same  effects  on  the 
refractive  index  as  the  presence  of  carbon  dioxide,  and  the  addition  of 
alkali  hydroxide  solutions  effects  similar  to  those  produced  by  the 
replacement  of  carbon  dioxide  by  oxygen.  The  amount  of  alkali 
required  to  produce  a  minimum  refraction  increases  with  the  amount 
of  carbon  dioxide  present. 

10.  The  difference  between  the  original  value  of  the  refractive  index 
of  the  serum-common  salt  mixture  and  the  minimum  value  obtained 
by  the  addition  of  alkali  hydroxide  increases  with  the  amount  of 
carbon  dioxide  present  in  the  blood  and  also  with  the  number  of 
corpuscles  present.  J.  J.  S. 

Haemolysis  in  Vitro  and  in  Vivo.  Oskar  R.  von  Wunschheim 
{Arch.  Hygiene,  1905,  54,  185— 296).-- The  haemolysis  produced  by 
various  toxins  has  been  mainly  studied  in  vitro  ;  in  the  present 
research,  a  comparative  study  of  what  occurs  in  the  living  bo«ly  is 
also  made.      Among  the  mnt»v  fnrts  detailed,  the  following  arc  some  of 
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the  most  important.  In  chronic  Staphylococcus  infection  with  multiple 
abscesses,  even  although  many  bacteria  are  present  in  the  blood,  there 
is  no  haemolysis  during  life  or  in  the  blood  after  death,  but  in  the 
acute  stage  of  infection,  whether  the  injection  is  made  intravenously 
or  intra peritoneally,  haemolysis  occurs  during  life,  as  evidenced  by 
hsemoglobinaemia,  and  in  the  shed  blood  this  continues.  In  Streptococcus 
infection,  the  serum  of  freshly-drawn  blood  is  free  from  haemoglobin, 
but  if  some  time  elapses  after  death  before  the  blood  is  collected,  the 
serum  is  stained  with  haemoglobin.  After  death  from  infection  with 
Bacillus  anthracis,  there  is  always  haemolysis  and  intense  hfemoglobin- 
semia,  but  the  change  in  the  red  corpuscles  mainly  occurs  in  the  last  few 
hours  of  life.  A  large  number  of  other  pathogenic  organisms  were 
investigated  with  somewhat  similar  results,  all  of  which  point  to  the 
danger  of  drawing  conclusions  from  experiments  in  test-tubes  without 
making  parallel  investigations  during  life.  "W.  D.  H. 

Action  of  Precipitins.  Friedrich  Obkrmayer  and  Ernst  P.  Pick 
{Beitr.  chem.  Physiol.  Path.,  1905,  7,  455 — 456). — By  means  of  the 
authors'  refraction  method,  an  estimate  of  the  amount  of  proteid 
matter  in  the  precipitate  produced  by  the  mixture  of  a  normal  and  an 
immune  serum  can  be  formed.  The  amount  is  very  small ;  this  con- 
firms previous  estimations  by  weighing.  W.  D.  H. 

Anti-immune  Substances  and  Complementoids.  The  Action 
of  Complement  as  Agglutinin.  Egbert  Muir  and  C.  H.  Browning 
{J.  Hygiene,  1906,  6,  1 — 19,  20 — 22). — Complementoid  is  the  term 
applied  to  the  material  into  which  complement  is  changed  by  the  tem- 
perature necessary  to  destroy  the  toxic  action  of  the  complement. 
When  a  large  amount  is  present,  it  interferes  with  the  combination  of 
complement.  Anti-immune  substances  or  anti-amboceptors  are  obtained 
in  serum  in  immunity  experiments.  They  were  first  described  by 
Bordet.     The  present  research  deals  with  details  of  their  action. 

Agglutination  is  usually  produced  by  a  single  substance,  agglutinin, 
possessed  of  combining  and  agglutinating  groups,  but  it  can  also  result 
from  the  co-operation  of  two  substances  in  a  manner  analogous  to  what 
is  seen  in  haemolysis  and  bacteriolysis.  W.  D.  H. 

Agglutination  of  Bacteria.  Georges  Dreyer  and  A.  J.  Jex- 
Blake  [J.  Path.  Bact.,  1906,  11,  1 — 47). — In  this  research,  the  nature 
of  the  changes  produced  in  the  agglutinating  serum  and  in  the  bacteria 
is  studied,  and  the  action  of  acids,  alkalis,  and  other  chemical 
and  physical  agents  on  agglutination  is  described  in  full. 

W.  D.  H. 

Identity  of  Pepsin  and  Chymosin  (Rennin).  W.  Sawja- 
LOFF  {Zeit.  physiol.  Chem.,  1905,  46,  307 — 331). — Pawloff's  conten- 
tion that  gastric  juice  contains  only  one  ferment  which  has  both  a 
proteolytic  and  a  milk-curdling  action  is  confirmed,  mainly  on  the 
ground  of  experiments  on  reaction-velocity.  The  occurrence  of  a  milk- 
curdling  ferment  in  the  gastric  juice  of  animals  such  as  fishes,  which 
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never   take    milk,  and  also   in  the  vegetable  kingdom,   is  therefore 
capable  of  an  easy  explanation. 

Although  the  formation  of  plasteins  may  be  regarded  as  due  to  the 
reversed  action  of  pepsin,  the  formation  of  casein  from  caseinogen 
does  not  come  under  that  head.  The  latter  is  regarded  merely  as  a 
nasked  stage  in  proteid  digestion.  W,  D.  H. 

Behaviour  of  Different  Polypeptides  towards  Pancreas  and 
Stomachic  Juices.  Emil  Fjscher  and  Emil  Abderhaldex  {Zeit. 
phvsiol.  Chem.,  1905,  46,  52—82.  Compare  Abstr.,  1903,  i,  694,  800  ; 
1904,  i,  867,  890,  917;  1905,  i,  121,  122  ;  ii,  333).— The  list  given  in 
Abstr.,  1905,  ii,  333,  has  been  extended  by  an  examination  of  the 
following  polypeptides  : 

Hydrolysed.  Not  hydrolysed. 

Alanylglycine.  Glycylalanine. 

Alanylalanine.  Alanyl-leucine  B. 

Alanyl-leucine  A.  Leucylalanine. 

Leucylwoserine  A.  Leucylglycine. 

Alanylglycylglycine.  Leucyl-leucine. 

Leucylglycylglycine.  Aminobutyrylglycine. 

Glycyl-leucylalanine.  Aminobutyrylamino- 

butyric  acids  A  and  B. 
Aminowovalerylglycine. 
Dileucylglycylglycine. 

The  following  points  are  discussed  :  (1)  Influence  of  structure.  (2) 
Influence  of  the  different  amino-acids.  (3)  Influence  of  configuration. 
(4)  The  effect  of  the  number  of  aminoacyl  groups  present.  (5)  Con- 
dition of  the  ferment.  With  respect  to  the  last  factor,  it  is  shown  that 
fresh  pancreas  juice  obtained  from  a  Pawloff  fistula  has  notalway.«?  the 
same  action  as  commercial  trypsin  or  pancreatin. 

Glycyl-^-tyrosine,  dialanylcystine,  leucylalanine,  leucylglycine,  and 
leucyl-leucine  are  not  fermented  by  the  juices  of  the  stomach. 

J.  J.  £. 

Pancreatic  Juice  rendered  active  by  Calcium  Salts.  C. 
Delkzenne  (Compt.  rend.,  1905,  141,  781 — 784).— When  small 
amounts  of  a  calcium  salt  (chloride,  iodide,  nitrate,  or  acetate)  are  added 
to  pancreatic  juice,  the  latter  acquires  the  power  of  digesting  albumins. 
The  .soluble  calcium  salts  may  be  removed  by  dialysis,  in  pi-esence  of 
.'^odium  chloride,  without  loss  of  activity,  and  addition  of  an  excess  of 
sodium  fluoride  to  the  dialysed  juice  has  no  effect. 

All  preparations  are  not  rendered  equally  active  by  the  same  amount 
of  calcium  salt,  owing  to  the  varying  amovints  of  alkali  salts,  especially 
sodium  carbonate.  Mo.st  of  the  calcium  salt  added  is  precipitatetl  as 
carl>onate  or  phosphate. 

When  pancreatic  juice  is  filtered  through  collodion,  it  i§  no  longer 
rendered  active  by  calcium  salts.  It  is  suggested,  with  all  reserve,  that 
the  substance    retained  by  collodion  may  be   a   mother-substance  of 
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kinase  and  that  calcium  salts  transform  it  into  a  ferment  in  a  manner 
more  or  less  analogous  to  the  production  of  the  fibrin  ferment, 

N.  H.  J.  M. 

Activation  of  Pancreatic  Juice  by  Salts.  Specificity  of 
Calcium.  C.  Delezenne  {Compt.  rend.,  1905,  141,  914 — 916). — 
Quite  small  quantities  of  calcium  chloride  increase  the  activity  of 
pancreatic  juice.  The  salt  neutralises  the  carbonates  and  phosphates 
of  the  juice,  and  what  is  left  over  is  the  activating  agent.  Chlorides  of 
strontium,  barium,  and  magnesium  are  not  capable  of  acting  in  the  same 
way,  or  their  action  is  extremely  small.  W.  D.  H. 

Changes  of  Refractive  Properties  of  Glucosides  and  Pro- 
teids  produced  by  Ferments,  Acids,  and  Bacteria.  Feiedrich 
Obermayer  and  Ernst  P.  Pick  {Beitr.  chem.  Physiol.  Path.,  1905,  7, 
331 — 380). — The  action  of  emulsin  on  amygdalin  or  salicin,  of  ptyalin 
on  dextrin,  and  of  acids  on  phloridzin  produces  no  change  in  the  re- 
fraction as  measured  by  Pulfrich's  refractometer.  The  sum  of  the 
action  of  the  cleavage  products  is  therefore  equal  to  that  of  the  intact 
molecules.  The  same  is  true  for  the  peptic  digestion  of  various  pro- 
teids.  After  tryptic  digestion,  there  is  an  increase  of  the  refraction  of 
from  5  to  7  in  the  fourth  decimal  place.  From  this,  the  conclusion  is 
drawn  that  pepsin  produces  only  a  loosening  of  various  complexes, 
whereas  the  action  of  trypsin  is  to  cause  a  deeper  "constitutional" 
change.  The  action  of  acids  on  proteids  if  it  goes  beyond  the  acid 
albumin  stage  resembles  that  of  trypsin.  Bacterial  decomposition  in  the 
cases  investigated  lowers  the  refraction.  W.  D.  H. 

Influence  of  Salts  intimately  united  with  Albuminous 
Material  and  with  Enzymes  on  Proteolysis.  G.  Malfitano 
{Compt.  rend.,  1905,  141,  912 — 914). — The  protease  of  anthrax 
rapidly  liquefies  gelatin,  but  has  no  elfect  on  coagulated  white  of  egg. 
If,  however,  the  latter  is  previovisly  boiled  in  physiological  salt  solution, 
it  is  rapidly  dissolved  by  the  protease.  Boiling  with  a  solution  of 
calcium  chloride  of  equivalent  sti  ength  renders  the  egg-white  refractory 
not  only  to  the  protease  but,  also  to  activated  pancreatic  juice.  Mixtures 
of  kinase  and  pancreatic  juice  poor  in  the  latter  constituent  behave 
exactly  like  the  anthrax  protease.  W.  D.  H. 

Digestion  in  Elasmobranch  Fiehes.  M.  X.  Sullivan  {A7ner.  J. 
Physiol.,  1905,  15,  42 — 45). — These  fishes  (dogBsh,  sharks,  etc.)  swallow 
without  mastication ;  there  are  no  glands  in  the  mouth  region. 
Extracts  of  the  mucous  membrar  e  of  mouth  and  gullet  have  no 
digestive  action.  The  cardiac  sac  of  the  stomach  secretes  pepsin- 
hydrochloric  acid.  The  pyloric  tube  has  no  digestive  action.  The  same 
is  true  for  the  middle  intestine,  spiral  valve,  and  rectal  gland.  The 
action  of  the  pancreatic  juice  varies  a  good  deal ;  the  juice  is  activated 
by  bile  and  by  splenic  extracts,  but  not  by  iutestiual  extracts. 
Although  the  gastric  juice,  in  virtue  of  its  relatively  high  percentage  of 
acid,  dissolves  out  the  calcareous  salts  from  the  carapace  of  crabs  and 
lobsters  swallowed,  there  is  no  true  digestion  of  chitin ;  the  chitinous 
mass  is  triturated  and  finally  excreted  by  the  anal  oi'ifice.     W.  D.  H. 
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Diastatic  Hydrolysis  of  Xylan.  Gaston  Seilliere  (Compt.  rend., 
1905,  141,  1048 — 1050). — Many  non-carnivorous  molluscs  and  some 
insect  larvae  contain  a  diastase  (xylanase)  which  converts  xylan 
into  xylose  (compare  Biedermann  and  Moritz,  PJliiger's  Archiv,  1898, 
73,  236).  N.  H.  J.  M. 

Morphogenetic  Reaction  of  the  Alimentary  Canal  of  the 
Frog's  Larva  on  Muscle  Proteids  of  diflPerent  classes  of 
Animals.  Edward  BAB.gv  {Beitr.  c/iem.  Physiol.  Path.,  1905,  7, 
323 — 330). — If  tadpoles  are  fed  on  vegetable  food,  the  length  of  their 
alimentary  canal  becomes  much  greater  than  when  fed  on  meat.  The 
kind  of  flesh  makes,  however,  a  considerable  difference.  The  following 
numbers  giving  the  relative  lengths  of  the  canal  are  averages  obtained 
from  hundreds  of  measurements  :  fed  on  frog's  flesh,  66  ;  on  fish,  6  6  ; 
on  horseflesh,  6  6;  on  mussels,  5-9  ;  on  crab  meat,  7"6  ;  on  vegetable 
proteid,  8-3.  There  are  chemical  differences  between  the  muscle 
proteids  of  vertebrate  animals,  but  these  seem  to  be  insufficient  to 
provoke  a  morphogenetic  reaction.  The  greater  difficulty  in  digestion 
of  vegetable  proteid  calls  forth  greater  digestive  activity,  and  so  a 
growth  in  the  secreting  surface  ;  crab  meat  seems  to  be  nearly  as 
difficult  to  digest,  jbut  mussels  much  easier.  The  amount  of  fieces 
varies  with  the  difficulty  of  digestion.  W.  D.  H. 

Absorption  of  Lecithin  in  the  Intestine.  B.  Slowtzoff  {Beitr. 
chem.  Physiol.  Path.,  1905,  7,  508— 513).— A  part  of  the  lecithin  in 
food  is  discoverable  in  the  lymph.  The  greater  part  is  saponified  by 
the  steapsin  of  panci-eatic  juice.  A  further  decomposition  of  choline 
does  not  occur  with  fresh  lecithin  preparations.  Lecith-albumins  are 
affected  by  pepsin-hydrochloric  acid.  In  the  acid  albumin  which  is 
fir.st  formed,  lecithin  appears  to  be  still  united  with  albumin,  and  is 
absorbed  as  such  when  administered  by  the  rectum.  W.  D.  H. 

Influence  of  High  Altitudes  on  General  Nutrition.  H. 
GuiLLEMARD  and  R.  MooG  {Compt.  rend.,  1905,  141,  843 — 816). — 
From  the  examination  of  the  urine,  the  conclusion  is  drawn  that 
residence  at  great  altitudes  diminishes  oxidation  and  diuresis  and 
causes  retention  of  fixed  elements.  This  is  most  marked  from  the 
fourth  to  the  eighth  day  after  the  beginning  of  the  experiment ; 
following  that,  a  return  to  the  normal  slowly  sets  in.         W.  D.  H. 

Influence  of  Diet  on  Growth  and  Nutrition.  Chalmers 
Watson  and  Andrf.w  Hunter  {Proc.  Physiol,  .s'oc,  1905,  xiii  ; 
./.  Physiol.,  33). — The  experiments  were  made  on  rats ;  in  these 
animals,  a  meat  diet  is  injurious  and  causes  loss  of  weight,  stunting  of 
1,'rowi  h,  and  early  death.  Although  there  is  great  similarity  chemically 
between  porridge  and  breid  and  milk,  the  former  is  injurious.  In 
the  case  of  animals  deprived  of  their  ovaries,  the  minimum  proteid 
requirement  is  less  than  in  normal  females.  W.    I).   H. 

The  Effect  of  Abundant  Proteid  Food  on  Metabolism.  .Max 
ScHREUEK  {/yiuyer's  Archiv,  1905,  110,  227 — 253). — The  relationships 
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between  respiratory  exchanges  and  the  proteid  in  the  nutriment  are 
compared  in  experiments  on  dogs.  The  increased  consumption  of 
oxygen  and  consequent  increase  of  cell  activity  which  occurs  is  not  a 
lasting  effect.  W.  D.  H. 

Considerations  on  Proteid  Diet  with  reference  to  the  Various 
Forms  of  Nitrogen  it  contains.  Lewellys  F.  Barker  and  B.  A. 
COHOE  {J.  Biol.  Chem.  New  York,  1906,  1,  229— 238).— It  is  well  known 
that  certain  articles  of  diet  will  "agree"  and  others  "disagree  "  with 
people.  On  the  supposition  that  this  may  be  due  to  the  distribution  of 
the  nitrogen,  determinations  of  amide  nitrogen,  melanoidin  nitrogen, 
diamino-nitrogen,  and  monoamino-nitrogen  were  made  in  various  foods 
(veal  cutlets,  pork  chops,  sirloin,  chicken,  fish,  &c.  <tc.)  and  the  results 
given  in  tables.  The  differences  are  very  striking,  but  their  ultimate 
valuation  is  for  the  future.  W.  D.  H. 

Nuclein-metabolism  and  the  Ferments  concerned  in  Man 
and  Animals.  Alfred  Schittenhelm  {Zeit.  pliysiol.  Chem,.,  1905, 
46,  354 — 370). — From  experiments  on  autolysis  of  the  spleen,  it  is 
shown  that  differences  exist  in  various  animals.  In  the  spleen  of  the 
ox  and  horse,  uric  acid  is  formed,  but  not  in  that  of  man,  dog,  or  pig. 
There  are  also  small  quantitative  differences  in  the  amount  of  amino- 
purines  changed  into  oxy purines.  W.  D.  H. 

Feeding  with  Artificial  Nutriment.  W.  Falta  and  C.  T. 
NoEGGERATH  {Beitr.  chem.  Physiol.  Path.,  1905,7,  313—322). — Eats 
were  fed  on  various  purified  proteids,  starch  and  sugar,  and  fat,  with 
the  addition  of  salts,  water,  and,  in  some  cases,  of  lecithin,  cholesterol, 
and  sodium  nucleate,  all  obtained  as  pure  as  possible.  In  all  cases, 
weight  was  rapidly  lost,  and  death  ensued  usually  after  about  60  or 
70  days.  W.  D.  H. 

Pituitary  Feeding,  William  H.  Thompson  and  H.  M.  Johnston 
{J.  Physiol,  1905,  33,  189— 197).— Pituitary  substance  (whole  gland 
dried  at  45 — 50°)  stimulates  metabolism  in  the  dog,  as  shown  by  the 
output  of  total  nitrogen,  u'rea,  and  phosphates  (to  a  less  degree)  in  the 
urine.  The  body-weight  declines.  The  effects  do  not  subside  im- 
mediately when  the  pituitary  feeding  ceases.  They  are  more  pronounced 
when  gland  substance  from  a  young  animal  is  given.  W.  I).  H. 

Metabolism  in  Cretins.  W.  Scholz  {Chem,.  Centr.,  1905,  ii,  1546  ; 
from  Zeit.  exper.  Path.  Ther.,  2,  271 — 384). — In  cretins  not  treated 
by  thyroid  feeding,  the  secretion  of  urine  is  small,  and  there  is  re- 
tention of  proteids  and  salts.  The  excretion  of  uric  acid,  creatinine, 
phosphate,  and  sodium  chloride  is  especially  small.  The  amounts  ot 
urea,  xanthine  bases,  ammonia,  and  sulphates  are  normal.  The  excre- 
tion of  alkaline  earths  in  young  cretins  is  increased.  This  is  similar 
to  what  occurs  in  myxccdema.  By  feeding  on  thyroid,  diuresis  is 
produced,  and  the  nitrogen  output  increased.  The  body-weight  sinks, 
mainly  on  account  of  increased  metabolism  in  non-nitrogenous  material. 
The  urea  output  is  but  little  affected  ;  in  older  cretins,  the  uric  acid 
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excreted  rises  ;  in  young  cretins,  this  is  preceded  by  a  fall.  The 
excretion  of  alkaline  earths  (especially  calcium)  is  lessened,  but  the 
amount  of  phosphates  in  the  urine  is  not  much  altered.  There  is  a 
great  rise  in  the  acidity  of  the  urine,  especially  in  young  cretins.  The 
influence  of  the  thyroid  treatment  is  compai-ed  with  that  of  other 
glands  with  an  internal  secretion,  such  as  the  ovaries.  There  is  no 
agreement  in  the  actions.  W.  D.  H. 

Revival  of  the  Excised  Mammalian  Heart  by  Perfusion  with 
Oil.  ToRALD  SoLLMAN  {Amer.  J.  PJnjsiol,  1906,  15,  121— 126).— The 
excised  mammalian  heart  can  be  made  to  beat  for  a  short  time  by 
perfusion  with  indifferent  liquids  such  as  mercury  or  oil  ;  with 
mercury,  vitality  is  soon  lost ;  with  oil,  the  beats  cease  after  about 
half  an  hour.  The  conclusion  drawn  is  that  the  mammalian  heart- 
beat is  the  consequence  of  a  stimulus  initiated  by  the  distension  of  the 
coronary  vessels  under  pressure ;  it  is,  however,  admitted  that  such  an 
explanation  will  not  hold  for  the  hearts  of  cold-blooded  animals  which 
have  no  coronaiy  vessels,  and  beat  in  solutions  without  pressure.  If 
the  explanation  given  for  the  mammal's  heart  is  correct,  the  stimula- 
tion can  be  conceived  more  readily  as  originating  in  nervous  than  in 
muscular  structures,  and  so  the  experiments  favour  the  neurogenic 
theory  of  the  origin  of  the  mammalian  cardiac  contraction. 

W.  D.  H. 

Survival  of  the  Excised  Mammalian  Heart.  Frank  S.  Locke 
and  Otto  Rosenheim  {Zentr.  Physiol.,  1905,  19,  737 — 739). — A 
remarkable  instance  of  prolonged  survival  of  the  excised  heart  of  an 
adult  rabbit  is  recorded.  The  perfusion  fluid  employed  was  Locke's 
(that  is,  Ringer's  solution  containing  dextrose  and  saturated  with 
oxygen  at  atmospheric  pressure).  During  the  nights  and  over  Sunday 
perfusion  was  stopped  and  the  heart  remained  quiescent.  But  when- 
ever, during  the  course  of  four  days,  perfusion  was  recommenced,  the 
heart  resumed  regular  rhythmic  contractions.  W.  D.  H. 

Action  of  Saline  Solutions  on  the  Vitality  of  Blood-vessels. 
Robert  A.  Hatcher  {Amer.  J.  Physiol.,  1906,  15,  144 — 147). — 
Experiments  on  the  excised  dog's  kidney  enclosed  within  an  on- 
cometer and  perfused  with  various  saline  solutions  show  that  after 
perfusion  with  a  0-9  per  cent,  solution  of  pure  sodium  chloride  the 
vessels  show  no  reaction  to  adrenaline  after  three  hours'  perfusion, 
and  after  ten  to  twenty-four  hours'  perfusion  only  a  slight  reaction 
occurs  when  a  solution  of  oxyha?moglobin  is  substituted  for  the 
-.iline  solution.  If  Ringer's  solution  is  used  instead  of  the  pure 
aline,  these  times  are  lengthened.  If  Locke's  solution  is  employed 
tliat  is.  Ringer's  solution  containing  1  per  cent,  of  dextrose),  the 
times  are  greatly  lengthened  ;  for  instance,  a  reaction  to  adrenaline  is 
obtained  twenty  to  twenty-seven  hours  after  the  beginning  of  the 
perfusion.  W.  D.  H. 

The  Secretory  Function  of  the  Parotid  in  Man.     Eduard  von 
Zkuhowski  (/^tt^e7-'5  Archiv,  1905,  110,  105 — 173). — Changes  in  the 
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parotid  secretion  are  due  to  changes  in  the  stimulation  of  the  buccal 
mucous  membrane.  The  quantity  of  the  stimulating  material  influences 
mainly  the  rapidity  of  secretion.  The  rise  in  rapidity  is  nearly 
proportional  to  the  square  root  of  the  amount  of  stimulating  substance. 
The  intensity  of  the  stimulus  influences  the  rapidity  and  also  the 
composition  of  the  secretion.  Chewing  has  an  important  effect.  One- 
sided chewing  influences  mainly  the  gland  on  the  same  side.  The 
alkalinity  of  the  saliva  is  proportional  to  the  amount  of  ash.  The 
ash  increases  with  rapidity  of  secretion.  The  digestive  power  of,  and 
amount  of  oxydase  in,  the  saliva  are  proportional  to  the  amount  of 
organic  material  it  contains.  The  alkalinity  of  the  saliva  favours  the 
digestion  of  starch.  W.  D.  H. 

Action  of  Alkaloids  on  the  Iris.  Hugh  K.  Anderson  {J.  Physiol., 
1905,  33,  414—438.  Compare  Abstr.,  1905,  ii,  546).— After  section 
of  the  third  nerve,  pilocarpine  constricts  the  paralysed  pupil  more  than 
the  control,  but  physostigmine  constricts  it  less.  Both,  however, 
constrict  it  for  a  longer  time.  After  degenerative  section  of  the  short 
ciliary  nerves,  physostigmine  has  no  effect,  but  pilocarpine  constricts 
the  pupil  markedly.  The  former  drug  acts,  therefore,  on  the  nerve- 
ending,  but  pilocarpine  on  the  muscle  itself.  After  imperfect 
regeneration  of  the  third  nerve,  physostigmine  restores  the  light  reflex, 
but  pilocarpine  does  not.  The  impulses  imperfectly  transmitted  by 
the  regenerating  fibres  are  blocked  chiefly  in  the  ciliary  nerve-endings. 
Some  months  after  removal  of  the  ciliary  ganglion,  the  denervated 
sphincter  begins  to  respond  again  to  physostigmine,  but  the  exact 
nature  of  the  regeneration  to  which  this  is  due  is  uncertain  ;  a  second 
section  of  the  ciliary  nerves  causes  it  to  disappear  again.    W.  D.  H. 

Action  of  Dilute  Solutions  on  Living  Cells.  Thomas  Bokobny 
(PJluger's  Archiv,  1905,  110,  174 — 226). — Further  research  on  the 
action  of  dilute  solutions  of  metallic  and  other  poisons,  on  the  lines  of 
the  author's  previous  work  (compare  Abstr.,  1905,  ii,  476,  752),  is 
given  in  detail.     A  tabular  summary  gives  the  main  conclusions. 

W.  D.  H. 

Physiology  of  Cell  Division.  I.  Ralph  S.  Lillie  {Amer.  J. 
Physiol.,  1905,  15,  46 — 84). — The  arrangement  of  colloid  aggregates  in 
the  cell,  especially  the  chromosomes,  during  mitosis  indicates  that  mutual 
electrostatic  attractions  and  repulsions  play  an  important  part  in 
determining  their  positions  and  movements.  By  the  use  of  floating 
magnetised  needles,  many  of  the  mitotic  figures  can  be  simulated. 

W.  D.  H. 

Validity  of  Pfliiger's  Law  for  Paramoecium.  Frank  W. 
Bancroft  {Univ.  Calif.  Puhl.  Physiology,  1905,  2, 193— 215).— Certain 
physiologists,  including  Verworn,  have  stated  that  Pfliiger's  law  as 
foimulated  for  vertebrate  muscle  and  nerve  does  not  hold  for  certain 
invertebrate  structures  such  as  Paramoecium,  and  that  excitation  occurs 
mainly  at  the  anode  when  a  constant  current  is  passed  through  the 
animal.     The  pref-cnt  paper  shows  how  this  mistake  arose,  and  draws 
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the  following  conclusions  :  the  cilia  in  the  unstimulated  Paramoecium 
are  either  at  rest  or  striking  backwards,  thus  producing  a  movement  of 
the  animal  forwards.  When  stimulated,  the  principal  feature  is  a 
revei'sal  of  the  stroke,  and  of  the  movement  of  the  animal.  Adopting 
the  reversal  of  the  cilia  as  the  criterion  for  stimulation,  PflUger's  law 
holds  for  the  stimulation  of  the  cilia,  for  on  making,  and  during  the 
flow  of,  the  current,  the  cathodal,  and  only  the  cathodal,  cilia  reverse, 
and  on  breaking  the  current  the  anodal  cilia  reverse.  W.  D.  H. 

Reactions  of  Infusoria  to  Chemical  and  Osmotic  Stimuli. 
T.  Bkailsford  Eobertson  {J.  Biol.  Chem.  New  York,  1906,  1, 
185 — 202). — Experiments  with  Paramcecia  are  described  in  which 
various  solutions  of  electrolytes  and  non-electrolytes  were  employed 
and  the  movements  of  the  animals  noted.  W.  D.  H. 

Action  of  Anaesthetics  and  Narcotics.  Orville  H.  Brown 
{Amer.  J.  Physiol.,  1905,  15,  85 — 97). — Ansesthetics  and  narcotics  at 
certain  concentrations  cause  liquefaction  of  starfish  eggs  in  proportion 
to  their  narcotic  power.  Ansesthesii  is  possibly  the  result  of  an 
inhibition  by  the  compounds  formed  on  the  enzyme  actions  of  the 
tells.  Mathews'  idea  that  they  produce  their  results  by  their  influence 
on  the  respiratory  elements  (the  bivalent  carbon  compounds)  of  the 
cell  is  considered  tenable.  W.  D.  H. 

Diffusion  in  Jellies.  Kurt  Meyer  {Beitr.  chem.  Physiol.  Path., 
1905,  7,  393 — 410). — Gelatin  was  dissolved  in  water,  and  the  solution 
allowed  to  gelatinise  in  test-tubes ;  a  solution  of  sodium  chloride  was 
placed  on  the  surface  of  the  jelly,  and  the  depth  to  which  it  penetrated 
the  cylinder  of  jelly  determined  at  the  end  of  a  given  time.  It  was 
found  that  the  rate  of  diffusion  diminished  with  the  concentration  of 
the  gelatin.  The  bearing  of  this  on  phy.siological  phenomena  is 
pointed  out.  In  cells  there  are  colloid  materials  of  different 
concentrations,  and  in  substances  like  cartilage  the  concentration  is 
high.  The  presence  of  cell  membranes  denser  than  the  cell  contents 
:iiust  also  influence  the  rate  of  diffusion.  Experiments  with  other 
xlium  salts  led  to  corresponding  results.  W.  D.  H. 

Formation  of  Acetone  [in  the  Body].  Giuseppe  Satta  {^Beilr. 
''em.  Physiol.  Path.,  1905,  7,  458.  Compare  Abstr.,  1904,  ii,  829).— 
I'olemical  against  Waldvogel  (Abstr.,  1905,  ii,  735).  W.  D.  H. 

Oxidation  of  Amino-acids  with  the  Production  of 
Substances  of  Biological  Importance.  Henry  D.  Dak  in  (./.  Biol. 
■hem.  New  Ywk,  1906,  1,  171  — 176).— The  formation  of  a  carbo- 
iiydrate  from  an  amino-acid  takes  place  during  life,  but  the  chemistry 
of  the  change  is  difficult  to  explain.  Enzymes  are  present  in  the 
liver  which  remove  ammonia  from  amino-acids  (Lang)  ;  it  is  also 
probable  that  cirbon  dioxide  is  readily  removed  from  their  G\rboxyl 
j.'roup  by  enzyme  activity,  as  in  the  transformation  of  ornithine 
iito  tetramethylenediamine.  if  ammonia  and  airlwjn  dioxide  are 
lomoved  from  an  amino-acid,  an   alkyl   group  rich  in  carbon  is  left 
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which  might  be  furthex*  transformed  iuto  carbohydrate,  or  into 
carbon  dioxide  and  water. 

Accordingly  a  method  was  selected  which  closely  approximates 
to  biochemical  reactions,  namely,  Fenton's  method  of  oxidation  by 
means  of  hydrogen  peroxide  and  a  trace  of  a  catalyst  such  as  ferrous 
sulphate.  At  present,  experiments  have  been  made  with  glycine, 
alanine,  and  leucine.  All  of  these  may  be  represented  by  the 
formula  NHg'CHR-COoH,  where  E  is  either  a  hydrogen  atom 
(as  in  glycine)  or  a  methyl  or  isobutyl  group  (as  in  alanine  and 
leucine  respectively).  On  oxidation,  all  are  readily  resolved  at  the 
ordinary  temperature  into  carbon  dioxide,  ammonia,  and  an  aldehyde. 
In  the  case  of  glycine,  formaldehyde  is  produced,  the  substance  no 
doubt  which  is  produced  photosynthetically  in  plant  life  and  is  the 
forerunner  of  carbohydrate.  The  conversion  of  this  substance  into 
reducing  sugars  has  already  been  accomplished  in  the  laboratory  by 
Butleroff  and  Fischer.  Glycine  given  to  animals  without  a  pancreas 
increases  the  sugar  output  (Embden  and  Salomon).  In  the  oxidation 
of  glycine,  formic  and  glyoxylic  acids  are  formed  at  the  same  time, 
and  this  accounts  for  the  small  yield  of  aldehyde  as  compared  with 
the  yield  from  alanine  and  leucine.  The  formation  of  glyoxylic  acid  is 
not  without  interest,  as  this  acid  occurs  in  unripe  fruit,  and  on  ripen- 
ing is  converted  into  sugar. 

In  similar  fashion,  alanine  yields  acetaldehyde  and  acetic  acid  (but 
not  pyruvic  acid,  the  product  corresponding  with  glyoxylic  acid), 
whilst  leucine  yields  t'sovaleraldehyde  and  isovaleric  acid. 

The  oxidation  of  glycine  is  peculiar  in  that  small  quantities  of 
oximinoacetic  acid  and  formaldoxime  are  formed.  Their  formation  will 
explain  the  production  of  hydrogen  cyanide  from  glycine  by  oxidation 
with  nitric  acid,  which  Avas  observed  by  Plimmer.  W.  D.  H. 

The  Distribution  of  Salicylic  Acid  in  Normal  and  Infected 
Animals.  Samuel  Bondi  and  Martin  Jacoby  {Beitr.  cJiem.  Physiol. 
Path.,  1905,7,514 — -526). — -If  salicylic  acid,  or  one  of  its  salts,  is  adminis- 
tered to  animals,  the  greater  part  of  it  is  subsequently  found  in  the  blood  ; 
the  skeletal  tissues,  in  contradistinction  to  the  muscles,  are  also  rich  in 
it.  Animals  infected  with  Staphylococcus  excrete  it  more  slowly  than 
normal  animals.  In  the  blood,  the  drug  appears  to  be  mainly  held  by 
the  red  corpuscles.  W.  D.  H. 

Organ-proteid.  Julius  Pohl  {Beitr.  chem.  Physiol.  Path.,  1905, 
7,  381  —  392). — In  order  to  study  immunity  phenomena  in  organs  and 
tissues  on  the  lines  on  which  they  have  already  been  worked  out  in 
relation  to  the  blood,  it  is  necessary  to  have  some  knowledge  of  the 
chara(;ters  of  the  proteids  in  organs.  The  present  investigation 
relates  to  the  liver  and  to  the  globulin  which  is  the  main  proteid 
obtainable  from  that  organ.  It  is  not  ideuti(^al  with  fibrinogen  or 
with  myosin.  Some  attention  is  paid  to  its  low  coagulation 
temperature  ;  admixture  with  blood-scrum  raises  the  coagulation 
point,  and  the  presence  of  blood  in  the  tissues  is  believed  to  prevent 
coagulation,  which  might  otherwise  occur  at  body  temperature. 

W.  D.  H. 
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Oxidation  of  Organic  Substances  by  Ferrous  Sulphate  in 
the  Presence  of  Animal  Extracts.  Fk.  Battelli  and  Mlle.  L. 
Sterx  {Compt.  rend.,  1905,  141,  916—918). — Ferrous  sulphate 
behaves  like  anticatalase  in  relation  to  catalase.  It  is  well  known 
that  this  salt  in  presence  of  hydrogen  peroxide  exerts  an  energetic 
oxidising  action.  In  addition  to  what  is  already  known,  lactic, 
acetic,  and  formic  acids  are  in  the  list  of  substances  thus  decomposable 
with  the  formation  of  carbon  dioxide.  Without  hydrogen  peroxide, 
ferrous  sulphate  has  no  appreciable  action. 

8ome  observers  have  advanced  the  view  that  oxidation  in  animal 
tissues  depends  on  the  formation  of  peroxides,  but  the  hypothesis  has 
received  no  experimental  proof.  If,  however,  they  are  present  they 
should  be  activated  by  ferrous  sirlphate.  The  present  experiments 
with  muscle  extracts  show  that  this  is  so,  but  the  quantity  of  carbon 
dioxide  liberated  is  variable.  The  variation  appears  to  depend 
mainly  on  the  freshness  of  the  muscles.  Twelve  hours  after  death, 
the  experiments  are  negative  ;  the  substance  which  ferrous  sulphate 
activates  is  either  rapidly  destroyed  or  else  other  post  mortem 
products  hinder  the  action.  The  action  goes  best  when  a  stream  of  air 
is  passed  through  the  mixture.  Without  oxygen,  the  action  does  not 
occur.  These  facts  lit  in  with  the  hypothesis  that  peroxides  exist  in 
the  muscles  and  are  being  continually  reconstituted  by  absorption  of 
oxygen.  In  the  living  organism,  the  ferrous  sulphate  is  represented 
by  anticatalase,  which  would  thus  play  the  part  of  a  peroxydase. 

W.  D.  H. 

Moderating  Action  of  Catalase  on  Oxidations  produced  by 
Extracts  of  Animal  Tissues.  Fb.  Battelh  and  Mlle.  L.  Stern 
{Compt.  rend.,  1905,  141,  1044 — 1046). — Catalase  diminishes  the 
oxidations  produced  by  ferrous  sulphate  in  presence  of  an  emulsion  of 
animal  tissues.  This  lends  support  to  the  view  that  hydrogen 
peroxide  is  formed  in  animal  tissues,  and  it  is  suggested  that  the  role 
of  catalase  may  be  to  prevent  excessive  oxidation  of  organic 
substances.  N.  H.  J.  M. 

Cutaneous  Excretion  of  Nitrogenous  Substances.  Francis  G. 
Benedict  {J.  Biol.  Cliem.  New  York,  1906,  1,  263— 270).— The 
amount  of  nitrogen-containing  material  excreted  through  the  skin  is 
markedly  increased  by  muscular  labour ;  at  rest,  it  averages  in  man 
'>-071  gram  ])er  diem;  during  work,  it  rises  to  0*2  gram  per  hour. 
The  more  severe  the  work,  the  greater  is  the  increase. 

In  accurate  metabolism  work,  it  will  be  necessary  to  recognise  this 
almost  unconsidered  channel  of  nitrogen  excretion.  W.  D.  H. 

Ureter  Pressure.  V.  E.  He.ndebson  {J.  Physiol.,  1905,  33, 
175 — 188). — The  ureter  pressure  depends  on  and  varies  with  the 
l>lood  pressure,  and  is  not  a  secretion  pre-ssure  pro|)erly  so-called. 
The  minimum  difference  between  uretor  prcs.suro  and  b]oo<l  pi-essure 
will  vary  first  witii  the  rate  of  urinary  pro<luction,  and  Kec:ondly  with 
the  proteid  couhtitutiou  of  the  pla.sum  ;  iience  tlio  explanation  given 
by  Starling  of  the  dimensiuuii  of  this  miuioial  difference  and  of  the 
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absence  of  urinary  flow  wiih  low  blood  pressure  is  probably  correct. 
Reabsorption  of  water  and  of  slightly  diffusible  substances  may  take 
place  in  the  renal  tubules.  W.  D.  H. 

Aniino-acids  in  Normal  Urine.  Gustav  Embden  and  Heinkich 
Reese  [Beitr.  chem.  Physiol.  Path.,  1905,  7,  411 — 424). — By  means  of 
/8-naphthalenesulphonic  chloride,  it  is  possible  to  obtain  certain 
compounds  of  amino-acids  from  normal  urine  provided  it  is  kept 
alkaline.  The  glycine  compound  is  obtainable  even  although  the 
urine  has  been  previously  freed  from  hippuric  acid  ;  small  quantities 
of  the  alanine  compound  were  also  obtained.  Whether  these  acids 
are  free  in  the  urine  or  in  the  form  of  a  peptide  is  unsettled. 

W.  D.  H. 

Excretion  of  Creatinine.  Waldemar  Koch  {Artier.  J.  Physiol., 
1905,  15,  1 — 14.  Compare  Abstr.,  1905,  ii,  182). — Creatinine  is 
excreted  with  remarkable  constancy  by  the  dog  as  well  as  by  man. 
The  excretion  per  kilo,  of  body-weight  per  diem  is  nearly  the  same  in 
both  (24 — 26  mg.  for  the  dog,  26—30  mg.  for  man).  Under  ordinary 
conditions  of  diet,  the  methyl  group  of  the  lecithin  and  kephalin 
ingested  can  all  be  accounted  for  by  the  creatinine  excreted.  With 
excess  of  lecithin  and  kephalin  this  is  not  the  case,  although  the 
creatinine  excreted  is  increased.  Creatine  is  present  not  only  in 
striated  muscle,  but  also  in  heart  muscle  and  testis.  W.  D,  H. 

Uniformity  of  Homogentisic  Acid  Excretion  in  Alcapton- 
uria.  Archibald  E.  Garrod  and  T.  Shirley  Hele  (/.  Physiol.,  1905, 
33,  198 — 205). — The  average  excretion  of  homogentisic  acid  in  all 
observed  cases  of  alcaptonuria  (except  one — Zimper's)  is  fairly  uniform. 
Its  relationship  to  nitrogen  excretion  varies  between  very  narrow  limits, 
in  spite  of  the  fact  that  no  simple  standard  diet  has  been  adopted.  It 
is  more  than  probable  that  only  one  degree  of  alcaptonuria  exists, 
namely,  that  the  metabolic  error  is  complete,  and  the  homogentisic 
acid  represents  the  whole  of  the  tyi-osine  and  phenylalanine  of  the 
proteids  broken  down.  W,  D.  H. 

Relation  between  Scatole  and  the  /?-Dimethylaminobenz- 
aldehyde  Reaction  of  Urine.  Christian  A.  Herter  (J.  Biol. 
CItem.  Ntw  York,  1906,  1,  251 — 256). — In  an  intense  form,  the  red 
colour  given  to  urine  by  the  addition  of  Ehrlich's  reagent  mentioned 
in  the  title  is  jmthological.  The  administration  of  large  quantities  of 
blood  to  a  dog  does  not  affect  this  urinary  reaction  ;  the  administration 
of  0"1  gram  of  indole  has  also  negative  results.  Small  quantities  of 
scatole,  however,  given  by  the  mouth  markedly  increase  the  reaction. 
Tryptophan  has  the  same  effect.  It  is  probable  that  scatole  or  scatole 
derivatives  originating  in  intestinal  putrefaction  may  be  the  usual 
cause  of  the  increased  reaction  in  human  urine.  W.  D.  H. 

Acetonuria  following  Chloroform  and  Ether  Anaesthesia, 
Helen  Baldwin  {J.  Biol.  Chem.  New  Ywk,  1906,  1,  239— 250).— Tha 
urine  after  aniesthesia  has  a  high  specitiu   gravity,  a   strongly  acid 
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reaction,  and  in  70  per  cent,  of  the  cases  examined  (40  in  number) 
there  was  a  marked  acetone  reaction,  due  to  a  disturbance  of  metabolism, 
probably  in  the  liver  cells.  W.  D.  H. 

Epidemic  Diarrhoea.  J.  E.  Sakdilakds  {J.  Hygiene,  1906,  6, 
77 — 92). — Cows'  milk  may  have  a  high  bacterial  content  and  yet  not  cause 
diarrhoea.  Some  preserved  milks,  although  containing  comparatively 
few  bacteria,  are  a  frequent  cause  of  the  ailment.  The  infection  which 
leads  to  diarrhoea  usually  originates  in  the  district  in  which  the  food  is 
prepared,  and  is  usually  derived  from  the  excrements  of  people 
suffering  from  diarrhoea.  House  flies  are  regarded  as  the  most 
important  carriers  of  the  infection  from  the  fieces  to  the  food. 

W.  D.  H. 

Uric  Acid  Metabolism.  Marco  Almagia  {Beitr.  chem.  Physiol. 
Path.,  1905,  7,  459—462).  Wilhelm  Pfeiffeb  (ibid.,  463—465). 
Marco  Almagia  (ibid.,  466 — 472).  The  Occurrence  of  Glyoxylic 
Acid  in  Urine.  Ryokichi  Ixada  {ibid.,  473 — 478). ^The  first  paper 
of  the  series  confirms  the  statements  of  Wiener  and  Schittenhelm  that 
many  of  the  mammalian  tissues  have  the  power  of  destroying  uric  acid 
and  gives  details  as  to  the  extent  of  this  action.  The  second  deals  more 
fully  with  the  kidneys,  where  the  power  is  very  great,  but  greater  in 
man  and  herbivora  than  in  the  dog.  The  third  shows  that  cartilage 
has  the  property  of  being  able  to  absorb  solutions  of  urates  and  thtn 
deposit  them  in  crystalline  form  ;  this  is  of  importance  in  view  of  gouty 
deposits.  The  last  shows  that  glyoxylic  acid,  one  of  the  decomposition 
products  of  uric  acid,  occui's  iu  the  urine.  In  herbivora  fed  on  hay, 
the  acid  is  also  present,  and  is  derived  from  the  aromatic  substances 
in  the  food.  W.  D.  H. 

Excretion  of  Amino-acids  in  Gout  and  Leucaemia.  A. 
LiPSTEiN  {Beitr.  diem.  Physiol.  Path.,  1905,  7,  527— 530).— In  gout 
and  myelogenic  leucaemia,  the  amount  of  amino-acids  in  the  urine 
varies  within  normal  limits.  W.  D.  H. 

Solubility  of  Uric  Acid  in  Blood  Serum.  Aloxzo  E.  Taylor  {J. 
Biol.  CItem.  Xew  York,  1906,  1,  177 — 185). — From  experiments  with 
blood  serum,  the  conclusion  is  drawn  that  the  solvent  power  of  blood 
for  uric  acid  is  about  forty  times  that  of  water.  This  includes  the 
amount  held  in  solution  by  the  water  of  the  serum,  that  held  by 
adsorption  by  the  colloids,  and  that  held  in  some  complex  combination. 
The  second  quantity  is  not  inconsiderable,  since  a  solution  of  neutnil 
globulin  in  water  will  hold  about  five  times  the  amount  soluble  in  the 
hame  volume  of  water.  But  the  largest  quantity  of  the  three  is  the 
last ;  in  the  complex  combination  referred  to,  the  uric  acid  figures  in 
all  probability  in  the  molecule.  Some  of  the  bearings  of  these 
observations  on  the  pathology  of  gout  are  pointed  out.        \V    I'll 

Lipaemia  and  Diabetes.  II.  G.  Twinev  and  Leonard  S. 
Dii.(;kox  (./.  Path.  Bad.,  1906,  11,  50— 58).— A  ca.se  of  diabetes 
associate<l  with  lipiemia  is  de.scribed  in  full  together  with  the  autopsy. 
The  lipajmia  was  first  recognised  during  life  by  the  ophthalmoscopic 
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examination  of  the  retinal  blood-vessels.  There  was,  however,  no 
interference  with  vision.  Osmic  acid  staining  of  the  fat  granules  was 
unsatisfactory  possibly  because  their  envelopes  hinder  its  action. 
Good  results  were  obtained  by  the  use  of  Scharlach  R.  and  Sudan  HE. 

W.  D.  H. 

Typhoid  and  Paratyphoid  Bacteria  and  Sera.  A.  E.  Boycott 
(/.  Uygioie,  1906,  6,  33 — 73). — Bacillus  paratyphosus  produces  a 
typhoid-like  illness.  The  diagnosis  may  usually  be  made  from  the 
agglutinative  reactions  of  the  serum.  A  fluid  medium  containing 
dulcitol  is  of  great  assistance  in  the  isolation  of  the  organism. 

W.  D.  H. 

Concentration  of  Antitoxin  for  Therapeutic  Use.  Robert  B. 
Gibson  (/.  Biol.  Chem.  New  York,  1906,  1,  161— 170).— The  method 
is  based  on  the  fact  that  a  saturated  solution  of  sodium  chloride 
will  dissolve  out  from  the  mixed  globulins  (precipitated  from  serum  by 
half-saturation  with  ammonium  sulphate)  the  globulin  which  is  anti- 
toxic. The  material  so  obtained  is  very  potent,  and  is  used  in  the 
New  York  hospitals  with  excellent  results,  including  a  comparative 
freedom  from  serum  rashes.  W.  D,  H. 

Action  of  Chloral  Hydrate  on  the  Heart.  Erwin  Rohde  {Clvem. 
Centr.,  1905,  ii,  1544;  from  C'entr.  Physiol.,  19,  503— 504).— The 
experiments  were  performed  with  the  ventricle  apex  of  the  frog's  heart 
treated  with  a  075  per  cent,  solution  of  chloral  hydrate.  The  refrac- 
tory period  became  shorter  and  disappeared  ;  the  "all  or  nothing  "  law 
no  longer  held,  the  amount  of  contraction  being  proportional  to  the 
strength  of  the  stimulus,  and  rhythmic  replies  to  continuous  stimula- 
tion were  no  longer  obtained.  These  appearances  were  also  obtained 
with  an  atropinised  heart,  and  inhibitory  phenomena  were  thereby 
excluded.  By  the  use  of  poisons,  it  is  therefore  possible  to  abolish  the 
main  characteristics  of  heart  muscle,  and  make  it  behave  like  an 
ordinary  muscle.  W.  D.  H. 

Behaviour  of  Amino-acid  administered  to  Animals.  Max 
Plaut  and  Heinrich  Reese  [Beitr.  chem.  Fhysiol.  Path.,  1905,  7, 
425 — 432). — After  feeding  dogs  and  men  on  alanine  it  is  possible  to 
obtain  much  more  of  that  amino-acid  from  the  urine  than  can  be 
obtained  by  Embden  and  Reese's  method  (see  this  vol.,  ii,  108) 
under  normal  conditions.  W.  D.  H. 

Behaviour  of  Toluidines  in  the  Animal  Organism.  Hermann 
Hildebrandt  (Beiir.  chem.  Fhysiol.  Bath.,  1905,  7,  433 — 437.  Compare 
Abstr.,  1903,  ii,  228). — When  dimethyl-p-toluidine  is  given  to  animals, 
the  same  products  are  found  in  the  urine  as  when  />-dimcthylamiuo- 
benzaldehyde  is  used  (JafT6,  Abstr.,  1905,  ii,  186). 

Tlio  introduction  of  methyl  groups  into  the  amino-radicleof  yj-amino- 
benzoic  acid  considerably  lessens  the  poisonous  nature  of  the  acitl,  and 
so  similarly  with  ;>-toluidine.     The  least  active  compound  appears  to  be 
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the  trimethyl  compound  (^^-benzobetaine,  CgH^<Cl_p ,-v^^O,      Abstr., 

1904,  i,  235).  J.  J.  S. 

Decomposition  of  Acids  of  the  Propionic  Series  by  Physio- 
logical Methods.     Kiccardo  Luzzatto  (Beitr.  chem.  Physiol.  Path., 

1905,  7,  456 — 457). — When  sodium  hydracrylate  (^-hydroxypro- 
pionate)  is  administered  to  dogs,  no  acids  soluble  in  ether  are  formed. 
With  sodium  ^-iodopropionate,  the  iodine  is  eliminated  as  iodide. 
Doses  of  1  gram  of  sodium  acrylate  have  toxic  effects,  and  kynuric 
acid  is  found  in  the  ui-ine.  J.  J.  S. 

Action  of  Atropine  and  other  Alkaloids  on  the  Spontaneous 
Movements  of  Plain  Muscle.  G.  Beck  {Chem.  Centr.,  1905,  ii, 
1545  ;  from  Cent?:  Physiol.,  19,  497 — 502). — The  spontaneous  move- 
ments observed  in  a  ring  of  frog's  stomach  do  not  always  disappear 
after  treatment  with  atropine  ;  after  removal  of  the  poison  by 
Ringer's  solution,  spontaneous  movements  often  appear.  Strong 
solutions  of  atropine,  however,  act  injuriously  on  the  muscle.  One  per 
cent,  solutions  of  cocaine  abolish  the  movements.  a^Cjdeine  and 
codeine  act  similarly.  After  treatment  with  a  1  per  cent,  solution  of 
morphine,  the  movements  may  reappear  after  a  long  time. 

W.  D.  H. 

Behaviour  of  Strychnine  in  Birds.  Hans  Molitoris  {Zeit. 
angew.  CJiem.,  1905,  18,  1977 — 1978). — Strychnine  was  administered 
to  different  kinds  of  birds  either  by  the  mouth  or  subcutaneously. 
By  microchemical  examination  of  the  tissues,  it  is  possible  to  recognise 
0"00008  mg.,  Otto's  colour  reaction  being  used.  The  quantity 
absorbed  necessary  to  cause  death  is  extraordinarily  small.  Absorption 
is  slow  from  the  digestive  canal.  Hens,  however,  as  was  previously 
known,  possess  a  high  degree  of  immunity  to  the  poison,  not  only  on 
account  of  the  slow  rate  of  absorption,  but  because  these  animals 
possess  the  power  of  destroying  what  is  absorbed.  W.  D.  H. 

Reaction  of  Cells  and  Nerve-endings  to  certain  Poisons. 
John  N.  Langley  {J.  Physiol,  1905,  33,  374 — 414).— Nicotine  causes 
prolonged  contraction  in  certain  muscles  of  the  fowl,  even  after  section 
of  their  nerves,  or  after  piralysis  is  produced  by  curare.  The  nicotine 
contraction  is  lessened  by  a  sufficient  dose  of  curare  ;  the  two  poisons 
are  antagonistic,  but  nicotine  is  the  more  powerful.  At  the  height  of 
nicotine  contraction,  a  galvanic  current  causes  partial  inhibition. 
Degeneration  of  the  motor  nerves  leaves  these  effects  unaltered,  but 
there  is  increased  responsiveness  to  nicotine,  and  the  action  of  curare 
is  less  marked.  As  the  axon  endings  are  destroyed,  the  drugs  must 
act  on  the  muscle  itself  j  but  as  the  muscle  res|K)nds  to  direct  stimula- 
tion, the  poisons  cannot  act  directly  on  the  contractile  substance,  but 
on  other  substances  in  the  muscle  which  niiy  bo  termed  receptive 
sub.stanc.'s.  This  deduction  may  bo  applied  to  other  cells,  and  the 
majority  of  poisons  ordinarily  suppo.sed  to  act  on  nerve  endings  act  on 
the  receptive  substances  of  the  culls.     As  adrenaline  acts  on  rocoptive 
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substances,  it  is  probable  that  secretin,  iodothyrin,  and  other  internal 
secretions  also  act  on  receptive  substances,  although  the  cells  may  not 
be  connected  with  nerve  fibres. 

It  may  therefore  be  supposed  that  in  all  cells  two  constituents  at 
least  are  present :  (1)  a  chief  substance  concerned  with  cell  function, 
and  (2)  receptive  substances  which  may  be  acted  on  by  chemical 
materials,  or  in  certain  cases  by  nervous  stimuli.  The  receptive 
substance  affects,  or  can  affect,  the  metabolism  of  the  chief  substance. 
A  cell  may  make  motor  or  inhibiting  receptive  substances  or  both, 
and  the  effect  of  a  nerve  impulse  depends  on  the  proportion  of  the  two 
kinds  of  receptive  substance  which  is  affected  by  the  impulse.  There 
are  many  other  speculations  arising  out  of  the  general  idea  pro- 
pounded. W.  D.  H. 

Toxicity  of  Sea-water  for  Fresh-water  Animals.  C.  W. 
Wolfgang  Ostwald  {Univ.  Calif.  Puhl.  Physiology,  1905,  2, 
163 — 191.  Compare  Abstr.,  1905,  ii,  272). — Curves  of  the  toxicity  of 
sea- water  of  various  concentrations  up  to  52  per  cent,  were  constructed 
for  the  fresh-water  Gammarus.  The  females  are  less  resistant  than 
the  males.  The  effects  were  then  investigated  for  the  individual  salts 
alone  and  in  combinations  with  the  others.  Sodium  chloride  in  the 
concentration  in  which  it  is  contained  in  sea-water  is  much  more  toxic 
than  sea- water.  The  toxicity  of  this  salt  is  lowered  more  by  potassium 
chloride  than  by  any  other  salt.  Calcium  chloride  acts  similarly,  but 
less  strongly.  Magnesium  sulphate  acts  still  more  feebly,  and  has, 
further,  a  specific  influence  making  the  decline  of  the  curves  more 
gradual  for  all  solutions  which  contain  it.  Magnesium  chloride  increases 
the  toxicity  in  all  combinations  of  salts.  The  toxic  effects  do  not  fit 
in  with  any  physical  or  osmotic  theory,  but  are  specific  chemical  effects 
probably  of  the  nature  of  coagulation.  Certain  unknown  acids  are 
also  produced  by  the  animals  with  increasing  concentration  of  salts  ; 
these  possibly  are  toxic  also.  W.  D,  H. 

Toxicity  of  Semen  and  Genital  Products.  Gustave  Loisel 
(Compt.  rend.,  1905,  14;1,  910 — 912). — The  substances  rejected  by 
both  ovaries  and  testis  contain  toxic  materials  ;  feeding  invalids  with 
eggs  should  therefore  be  undertaken  cautiously.  Extracts  of  sperm 
modify  growth  and  exaggerate  normal  oscillations  ;  injected  into  the 
veins,  death  may  be  the  result.  The  symptoms  vary  with  the  species 
of  animal,  the  sex,  and  the  stage  of  incubation.  W.  D.  H. 

Poisoning  as  the  Result  of  eating  the  Seeds  of  Phaseolus 
Lunatus.  A.  Robeutson  and  A.  J.  Wynne  (Zeii.  anal.  Chem.,  1905, 
44,  735 — 741). — Four  persons  out  of  seven  who  had  made  a  meal  of 
cooked  Phaseolus  lunatus  (Kratok)  beans  died,  the  cause  of  death 
being  hydrocyanic  acid.  In  each  case,  hydrocyanic  acid  was  present  in 
the  intestines  and  urine,  but  could  not  be  detected  in  the  stomach,  the 
acidity  of  the  latter  hindering  the  decomposition  of  the  glucoside. 
Experiments  with  the  beans  themselves  showed  that  free  hydrocyanic 
acid  was  only  produced  in  the  presence  of  alkali.  The  quantity  of 
hydrocyanic  acid  obtained  from  various  samples  of  the  beans  varied 
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i  om  nothing  in  the  white  variety  to  0*2  per  cent,  in  certain  dark- 
coloured  beans  examined.  Although  these  beans  may  be  used  for  food, 
it  will  be  seen  that  their  use  is  attended  by  great  danger  (compare 
Dunstan  and  Henry,  Abstr.,  1904,  ii,  71).      '  W.  P.  S. 

Precipitins  of  Snake  Antivenoms  and  Antisera.  Andrew 
Hunter  (/.  PhijsioL,  1905,  33,  239—250.  Compare  Abstr.,  1905,  ii, 
539). — Specific  precipitins  are  produced  by  the  injection  of  snake 
venom.  These  have  no  action  on  snake  sera.  Snake  sera  also  lead  to 
the  appearance  of  specific  precipitins  which,  however,  also  precipitate 
the  corresponding  venoms.  There  is  no  constant  relation  between  the 
precipitating  power  and  antitoxic  value  of  an  antivenom.  Similarly, 
the  amount  of  toxic  substance  in  a  venom  bears  no  proportion  to  its 
content  in  precipitable  substances.  Consequently  the  precipitin- 
producing  substances  are  not  the  toxins,  or  at  any  rate  not  the  whole 
of  the  toxins ;  they  are  probably  merely  the  coagulable  proteids  of  the 
venom.  W.  D.  H. 
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The  Behaviour  of  Aerobic  Organisms  towards  Complete  With- 
drawal of  Oxygen.  Walther  Willimsky  {Arch.  Hygiene,  1905,  54, 
375 — 385). — Aerobic  organisms  live  with  minimal  traces  of  oxygen, 
and  flourish  better  the  more  slowly  the  oxygen  is  withdrawn.  If  the 
oxygen  is  entirely  removed,  they,  however,  die,  and  the  more  suddenly 
the  oxygen  is  removed  the  more  rapid  is  the  death.  W.  D.  H 

Liquefaction  of  Gelatin  by  Bacillus  Cloacae.  A.  MacConkey 
{J.  Hygiene,  1906,  6,  23 — 32). —  Bacillus  cloacce  liquefies  gelatin  very 
slowly,  sometimes  taking  a  month  or  more  to  do  so.  By  appropriate 
methods,  it  is  shown  that  the  time  may  be  shortened  to  a  week,  and  so 
delay  and  inconvenience  can  be  avoided.  W.  D.  H. 

Oxidation  of  Hydrogen  and  Methane  by  Micro-organisms. 
Hermann  Kaseber  {Centr.  Bakt.  Par.,  1905,  ii,  15,573 — 576;  from 
Zeit.  Landw.  VeraucJiswes.  Oesterr.,  1905,  8,  789). — Bacteria  are  present 
'n  soils  which,  in  absence  of  light,  assimilate  carbon  dioxide  and  at  the 
line  time,  in  presence  of  oxygen,  oxidise  hydrogen.  Methane  i« 
utilised  by  soil  organisms  as  a  source  of  carbon.  This  explains  why 
there  is  no  accumulation  of  methane  in  the  atmosphere  (compare 
Sijhngen,  this  vol.,  ii,  42).  The  presence  of  hydrogen  and  methane 
hinders  the  production  of  nitrites  from  ammonium  salts.  With 
abundant  aeration,  oxidation  of  hydrogen  and  nitrification  may  go  on 
simultaneously,  but  with  deficient  aeration,  nitrification  only  commences 
when  the  hydrogen  is  oxidised  (compare  van  Iterson,  Centr.  Bakt.  Par., 
1904,  ii,  11,  692).  N.  H.  J.  M. 
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Utilisation  of  Atmospheric  Nitrogen  by  Micro-organisms. 
R  TniELK  (Landw.  Versuchs-Stat.,  1905,  63,  161— 238).— Whilst 
there  is  no  doubt  that  the  Azotohacter  has  the  power  of  fixing 
elementary  nitrogen,  it  is  questionable  whether  this  property  is 
specifically  inherent,  and  it  is  possible  that  it  may  even  be  lost  under 
normal  conditions.  In  any  case  it  must  be  assumed  that  fixation  is  less 
in  soils  where  the  optimum  temperature  is  only  occasionally  reached. 
It  will,  however,  be  impossible  to  ascertain  how  the  organism  behaves 
under  natural  soil  conditions  until  more  exact  methods  are  devised  for 
determining  very  small  variations  in  the  amounts  of  nitrogen  in  soils. 

N.  H.  J.  M. 

Intensive  Nitrification.  Achille  MCntz  and  E.  Lain6  {Compt. 
rend.,  1905,  141,  861 — 867). — The  object  of  the  experiments  was  to 
obtain  a  process  for  the  production  of  nitrates  sulficiently  rapid  for  the 
needs  of  the  country  in  time  of  war. 

As  a  medium  for  nitrifying  organisms,  it  was  found  that  animal 
charcoal  is  far  better  than  cinders,  and  that  ten  square  decimeters  gave, 
with  a  solution  of  0"75  per  cent,  of  ammonium  sulphate,  8*1  grams  of 
sodium  nitrate  per  day.  With  stronger  solutions,  nitrification  is  less 
active.  The  difiiculty  is  the  evaporation  of  the  large  amounts  of 
water,  but  this  may  be  diminished  by  adding  fresh  ammonium  salts  to 
the  nitrified  solution  until  the  nitrate  begins  to  interfere  with  the 
process. 

Experiments  with  soil  to  which  0*2  per  cent,  of  ammonium  sulphate 
was  added  produced  nitrates  at  the  rate  of  350  grams  per  cubic  metre 
per  day,  corresponding  with  1750  kilos,  of  sodium  nitrate  per  hectare  in 
a  bed  0*5  metre  thick.  Another  soil,  consisting  of  leaves,  farmyard 
manure,  and  soil,  yielded  nearly  twice  as  much  nitrate.  The  limits  to 
which  nitrates  may  accumulate  vary  with  different  soils.  Some 
light  soils  became  sticky  like  clay  ;  in  others,  nitrification  continued 
until  the  chalk  was  exhausted.  The  highest  amounts  reached  at 
present  were  2  "7  and  3  '3  per  cent,  of  sodium  nitrate  in  the  soil,  whilst 
the  water  in  the  soil  contained  from  55  to  157  grams  per  litre. 

N.  H.  J.  M. 

Probable  Existence  of  Emulsin  in  Yeast.  Thomas  A.  HenryI 
and  Samuel  J.  M.  Auld  {Proc.  Roij.  Soc,  1905,  76  B,  568—580).-. 
When  ordinary  pressed  yeast  is  added  to  an  aqueous  solution  of 
amygdalin  and  the  mixture  kept  for  some  time  at  40°,  the  glucoside 
undergoes  hydrolysis  into  hydrogen  cyanide,  benzaldehyde,  and 
dextrose,  the  latter  immediately  undergoing  alcoholic  fermentation 
under  the  influence  of  zymase.  In  most  of  the  experiments,  the  action 
ceases  when  about  70  per  cent,  of  the  amygdalin  has  been  hydrolysed. 
Yeast  juice  (Buchner's  zymase)  and  "  zymin  "  bring  about  the  same 
result ;  the  latter  is  much  less  active  than  ordinary  yeast.  The 
hydrolytic  action  of  yeast  juice  is  not  much  aifected  by  hydrogen 
cyanide  and  diminishes  only  very  slowly  on  keeping,  in  both  of  which 
respects  it  differs  from  the  behaviour  of  zymase.  The  action  in 
question  is  not  due  to  invertin,  since  it  has  been  found,  in  agree- 
ment with  Fischer  (compare  Abstr.,  1895,  i,  6,  553),  that  the  latter 
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enzyme  only  partially  hydrolyses  amygdah'n  to  mandelonitrile-glucoside 
and  dextrose. 

The  authors  consider  that  the  results  obtained  are  due  to  the 
presence  of  emulsin  in  yeast,  and  adduce  in  support  of  their  conclusion 
the  facts  that  yeast  induces  the  hydrolysis  of  salicin  and  arbutin,  but 
not  of  sinalbin  or  digitalin ;  its  activity  is  not  affected  by  antiseptics, 
but  is  df?stroyod  by  small  amounts  of  acids  or  alkalis ;  it  is  most  active 
at  40°,  and  loses  its  activity  on  heating  to  70"^,  in  all  of  which  respects, 
as  well  as  in  its  action  on  amygdalin,  it  behaves  exactly  like  emulsin. 

G.  S. 

Influence  of  Temperature  on  the  Rate  of  Development  of 
Organisms.  Eeginald  O.  Herzog  {Zeit.  Elektrochem.,  1905,  11, 
820 — 822). — The  rule  that  a  rise  of  temperature  of  10°  increases  the 
velocity  of  a  chemical  reaction  to  two  or  three  times  its  original  value 
is  shown  to  hold  for  the  rate  of  formation  of  the  ascospores  of  yeast, 
for  the  time  required  to  double  the  number  of  yeast  cells,  for  the 
time  of  germination  of  the  seeds  of  several  plants,  and  for  the  time  of 
development  of  the  eggs  of  6sh.  The  rule  only  holds  within  compara- 
tively narrow  limits  of  temperature  (compare  Abegg,  this  vol.,  ii,  95). 

T.  E. 

Influence  of  Electrodes  on  Germinating  Seeds,  H.  Micheels 
and  P.  DE  Heen  {Bull.  Acad.  roy.  Bdy.,  1905,  394— 399).— Wheat 
grain  was  germinated  in  a  series  of  vessels  containing  the  same 
nutritive  solution  and  subjected  to  the  same  electric  current  (from 
twelve  Daniell  elements),  but  with  different  electrodes. 

The  action  of  polarity  is  distinct  from  that  resulting  from  the 
nature  of  the  electrode.  When  aluminium  and  gold  are  employed 
together  as  electrodes,  the  greatest  length  of  root  is  obtained  on  the 
aluminium  side ;  when  aluminium  forms  the  cathode,  the  average 
weight  of  the  neighbouring  germinations  is  much  greater  than  that  of 
the  germinations  near  the  gold  anode,  whilst  when  the  electrodes  are 
reversed  the  weights  produced  are  about  the  same.  As  regards 
aluminium,  therefore,  the  nature  of  the  electrode  is  of  more  influence 
than  its  polarity.  Further  experiments  in  which  the  effect  of  the 
latter  was  eliminated  showed  that  it  is  towards  the  cathode  that  the 
development  of  roots  is  most  marked.  N.  H.  J.  M. 

Comparison  of  the  Actions  of  Aluminium,  Zinc,  and  Carbon 
Electrodes  on  Germination.  H.  Micheels  and  P.  pe  Heen  {Hull. 
Acad.  roy.  lielg.,  1905,  400 — 402). — The  grejitest  effect  was  produced 
with  aluminium  electrodes,  but  zinc,  although  less  favourable  than 
aluminium,  has  a  distinct  action  on  germination.  N.  H.  J.  M. 

Action  of  Colloidal  Solutions  of  Tin  on  Germinating  Seeds. 
H.  MiciiEEi.s  and  P.  de  IIkkn  {Ihdl.  Acad.  roy.  Belt/.,  1905, 
310 — 318). — Colloidal  solutions  of  tin  stimulate  the  germination  of 
wheat  and  oats,  A'C,  and  considerably  increase  the  growth  of  roots, 
similar  solutions  which  have  been  twice  filtered  and  contain  only 
U  0075  gram  of  solid  ma'ter  per   litre  have  much  the  same  efFtn't. 
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The  fiction  is  diminished  by  an  electric  current  or  by  addition  of  some 
substance  which  causes  flocculation. 

The  stimulating  effect  is  attributed  to  the  uniform  liberation  of 
energy  in  all  directions  by  the  suspended  particles  resulting  from  the 
absence  of  ionic  equilibrium.  According  to  the  nature  of  the 
suspended  substance,  its  influence  will  be  favourable  or  unfavourable  to 
the  organism.  N.  H.  J.  M. 

Development     of     Amylase     during     Germination.      Jean 

Effront  {Com2)t.  rend.,  1905,  141,  626— 628).— The  saccharifying 
power  of  seeds  increases  irregularly  as  germination  proceeds  until  a 
maximum  is  reached,  after  which  it  diminishes.  The  liquefying  power 
increases  more  slowly  but  more  regularly,  and  after  the  maximum  is 
reached  remains  the  same  for  some  time. 

Malt  which  has  been  prepared  in  darkness  and  then  exposed  to 
sunlight  retains  its  liquefying  power  a  long  time,  bvit  loses  its 
saccharifying  power. 

Phosphates  and  0*05  per  cent,  copper  sulphate  are  favourable  to 
germination.  Ammonium  chloride  increases  the  liquefying  power  and 
xylene  (1  c.c.  per  litre)  increases  both  the  liquefying  and  saccharifying 
power.  Bleaching  powder  in  presence  of  alkali  is  favourable  to 
germination,  but  hinders  the  formation  of  diastase  ;  in  absence  of 
alkali,  it  increases  both  the  power  of  germination  and  the  amylase. 

N.  H.  J.  M. 

Development  of  Green  Plants  grown  without  Carbon 
Dioxide  in  Artificial  Soil  containing  Amides.  Jules  Lefevre 
{Compt.  rend.,  1905,  141,  664—665,  1035— 1036).— Three  pots 
(A,  B,  and  C),  containing  sand  and  mineral  food,  two  of  them  {A  and  C) 
with  an  amide  as  well,  were  exposed  to  the  air  for  some  weeks  and 
watered  with  ordinary  water.  Basil  was  sown  in  two  pots  (^4  and  B), 
and  when  the  plants  were  4  cm.  high  the  three  pots  were  placed 
under  bell-jars  with  baryta. 

There  was  a  slight  liberation  of  carbon  dioxide  from  pots  A  and  B 
which  was  without  effect  on  the  plants  in  B.  In  pot  A,  which 
contained  an  amide,  the  plants  developed  rapidly. 

The  results  also  show  that  the  carbon  dioxide  of  the  soil  is  not 
absorbed  by  the  roots,  or,  if  so  absorbed,  is  not  utilised. 

The  second  paper  describes  experiments  with  Lepidium  sativum. 
In  absence  of  light  and  carbon  dioxide,  the  plants  failed  completely  in 
artificial  soil  containing  amides.  In  presence  of  light,  the  plants, 
under  otherwise  similar  conditions,  doubled  their  weight  in  seven  days. 

N.  H.  J.  M. 

Increase  in  the  Dry  Weight  of  Green  Plants  grown  in  Light, 
without  Carbon  Dioxide  in  Artificial  Soil  containing  Amides. 
Jules  LEFi:vRE  {Compt.  rend.,  1905,  141,  834 — 836). — Experiments 
with  cress  and  basil  showed  that  the  dry  matter  of  the  plants  rapidly 
increased  in  presence  of  an  amide,  but  without  carbon  dioxide.  The 
growth  is  normal  and  not  a  mere  watery  shoot  (compare  preceding 
abstract).  JS.  H.  J.  M. 
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Structure  of  Plants  developed  in  Presence  of  Light,  without 
Carbon  Dioxide  and  -with  Organic  Substances.  Molliakd 
(Coynpt.  read.,  l'J()6,  142,  19 — 52).— Plants  grown  in  u  confined  space 
without  carbon  dioxide,  but  with  organic  nutrient,  acquire  a  structure 
similar  to  that  of  underground  organs.  Sometimes  tissues  are  formed 
with  multinucleate  cells,  as  in  the  case  of  certain  galls.    X.  H.  J.  M. 

Influence  of  Light  of  Various  Kinds  on  the  Migration  of  the 
Proteids  in  Wheat  Grain.  J.  Dumoxt  {Compt.  rend.,  1905,  141, 
G86 — 688). — The  wheat  was  enclosed  in  boxes  with  sides  acd  top  of 
coloured  glass.  Accumulation  of  nitrogen  in  the  grain  was  greatest 
under  the  influence  of  brown  (•'  bistre  fonce  ")  light,  then  green,  blue, 
and  red.  The  most  favourable  kind  of  light  is,  therefore,  that  which 
interferes  least  with  the  functions  of  the  chlorophyll. 

X.  H.  J.  M. 

Insoluble  Alkaline  Compounds  in  Living  Vegetable  Tissues. 
Marcellix  Berthelot  {Compt.  rend.,  1905,  141,  793 — 802). — The 
insoluble  organic  matter  of  Festuca  contains  small  amounts  of  potass- 
ium as  well  as  calcium,  aluminium,  phosphoric  acid,  and  silica,  ic. 
When  digested  with  solutions  of  potassium  acetate,  the  insoluble 
organic  matter  fixes  a  certain  amount  of  potassium,  and  at  the  same 
time  liberates  calcium ;  with  solutions  of  calcium  acetate,  there  is 
fixation  of  calcium  and  liberation  of  potassium.  Chlorides  of  potass- 
ium and  calcium  have  scarcely  any  effect.  Wood  charcoal  contains 
potassium  compounds  insoluble  even  in  dilute  hydrochloric  acid.  It 
has  the  power  of  fixing  potassium  or  calcium  when  digested  with 
potassium  or  calcium  acetate. 

The  results  indicate  that  some  analogy  exists  between  the  insoluble 
and  polymerised  acids  of  fresh  plants,  of  humic  substances,  and  of  their 
mineral  products.  N.  H.  J.  M. 

Insoluble  Potassium  Compounds  in  Humic  Matters.  Mar- 
CELLiN  Bkrthelot  {Compt.  Tend.,  1905,  141,  1182 — 1187). — Wood 
charcoal  (60  grams)  treated  with  1  per  cent,  hydrochloric  acid  (600  c.c.) 
it  100°  and  washed  with  10 — 12  litres  of  water  retained  5 — 6  per 
cent,  of  its  total  potassium  and  5  per  cent,  of  its  calcium,  which  are 
present  as  organic  compound.s,  the  amounts  of  silica,  iron,  and  alumina 
present  being  too  small  to  account  for  their  retention.  When  the 
charcoal,  treated  as  described,  was  digested  with  dilute  solutions  of 
potassium  acetate,  the  amounts  of  potassium  iind  calcium  remained  the 
same ;  whilst  with  calcium  acetate  the  calcium  remained  the  same  and 
the  potassium  slightly  diminished.  N.  H.  J.  M. 

Distribution  of  Manganese  in  the  Different  Parts  of  Lupinus 
Albus.  Nai'oleone  Passerini  {liol.  ht.  Agmr.  Scandicci,  1905, 
|ii],  6,  3 — 14). — The  soil  in  which  the  plants  were  grown  contained, 
-vhea  dried  at  100°,  0*068  per  cent,  of  manganese.  The  different  parts 
>f  the  plants,  dried  at  100°,  contained  the  following  amounts  of  crude 
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ash.     The  results  relating  to  manganese  are  given  as  percentages  in 
the  ash. 

Lcsrumes. 


Leaves. 

(1-) 

(2.) 

Stems. 

Branches. 

Seeds. 

Roots. 

Nodules 

Ash  .... 

..     8-267 

3-726 

3-280 

2-286 

2-021 

2-102 

3-910 

10-400 

MllnO,     . 

..  12-436 

7-080 

5-927 

4-580 

4-231 

2-190 

1  -536 

0-377 

The  legumes  from  the  middle  (1)  of  the  plant  were  separated  from 
those  at  the  ends  (2),  and  the  upper  portions  of  the  stems  were 
included  with  the  branches. 

Pot  experiments  are  described  in  which  lupins  were  grown  in  sand 
containing  0-0002  per  cent,  of  manganese,  both  without  further  addition 
of  manganese  and  with  addition  of  manganese  carbonate.  The  yield 
of  fresh  produce  was  about  the  same  in  both  cases.  The  dry  matter  of 
the  plants  without  manganese  carbonate  contained  0-0095  per  cent,  of 
Mn,  those  with  manganese  0-0636  per  cent.  N.  H.  J.  M. 

Juglone     [Hydroxynaphthaquinone].      Brissemoret     and    R. 

Combes  (Compt.  rend.,  1905,  141,  838— 840).— Most  plants  of  the 
order  Juglandacece  contain  hydroxynaphthaquinone,  to  which  the 
physiological  properties  of  walnuts  are  in  part  due  (compare  Bernthsen 
and  Semper,  Abstr.,  1885,  546,  and  Mylius,  ibid.,  803). 

N.  H.  J.  M. 

Formation  and  Quantitative  Variations  of  the  Cyanogenetic 
Principle  of  Sambucus  Nigra.  L.  Guignard  {Compt.  rend.,  1905, 
141,  1193—1201.  Compare  Abstr.,  1905,  ii,  604).— The  amount  of 
cyanogenetic  glucoside  in  the  leaves  of  Sambucus  nigra  diminishes  only 
slightly  with  the  age.  At  the  end  of  the  vegetative  period,  the  gluco- 
side does  not  migrate  to  the  stems,  but  remains  in  the  leaves  until  they 
fall  off.  N.  H.  J.  M. 

Bro-wn  Pigment  of  Phseophycese  and  Diatoms.  Hans  MoLisch 
(Chem.  Centr.,  1905,  ii,  1607;  irom  Bot.  Zeit.,  1905,  i,  132—144).— 
The  assumption  that  the  brown  colour  of  living  chromatophores  depends 
in  the  case  of  the  brown  algae  (phceophyceae)  on  the  presence  of  the  brown 
pigment,  phycophsein,  which  masks  the  green  colour  of  the  chlorophyll,  is 
incorrect.  The  phycophsein,  which  may  be  isolated  by  boiling  the 
algae,  is  not  contained  in  the  living  cell,  but  is  only  formed  from  a 
chromogen  after  the  death  of  the  organism.  A  "  brown  chlorophyll  "  or 
phteophyll  is  contained  in  the  living  chromatophore,  and  the  rapid  change 
to  green  which  takes  place  when  the  algae  are  exposed  to  hot  air  or 
placed  in  hot  water,  alcohol,  or  other  liquids  is  caused  by  the  conver- 
sion of  this  substance  into  ordinary  chlorophyll.  The  diatoms  behave  in 
a  similar  manner  and  the  living  chromoplasts  of  the  orchid  Neottia  nidus 
avis  also  contain  a  brown  pigment  which  is  rapidly  converted  into  chloro- 
phyll on  the  death  of  the  plant.  The  solution  of  crude  chloropliyll 
prepared  by  extracting  the  phaeophyceae  or  diatoms  with  absolute  alcohol 
not  only  contains  chlorophyll  and  carotin,  but  a  new  compound, 
leucocyanin,  which,  when  treated  with  very  dilute  hydrochloric  acid, 
yields  a  bluish-green  pigment,  phaeocyanin.  K.  W.  W. 
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Bmulsin ;  General  Existence  of  the  Ferment  in  Orchids. 
Leon  Guignard  {Compt.  rend.,  1905,  141,  637 — 644). — Emulsin  was 
found  in  the  roots  of  every  variety  of  orchid  examined,  both 
indigenous  and  exotic ;  it  was  not  always  detected  in  the  tubers, 
stems,  and  leaves,  and,  when  present,  was  in  much  smaller  quantity 
than  in  the  roots.  The  amounts  of  hydrogen  cyanide  produced  by 
.30  grams  of  substance  and  0-2  gram  of  amygdalin  in  the  case  of  (1) 
Goodyera  repens  and  (2)  Epipactis  latifolia  were  as  follows  :  Roots, 
(1)  0-0064,  (2)  00045;  stems,  (1)  0-0021,  (2)  0-0010;  and  leaves,  (1) 
0-0011,  (2)  0-0031. 

In  the  case  of  exotic  orchids,  the  roots  (30  grams)  of  eight  varieties 
yielded  amounts  of  hydrogen  cyanide  varying  from  0-001  gram 
(Stanhopea  tigrina)  to  0009  gram  {Cypripedium  hirsutiasimum) . 

N.  H.  J.  M. 

Composition  of  the  Dried  Grapes  used  in  the  Preparation 
of  Tokay  Wine.  Ludwig  Kramsky  {Zeit.  2^ahr.  Genitssm.,  1905, 
10,  671 — 686). — The  following  results  were  obtained  by  the  analysis 
of  samples  of  the  dried  grapes  from  vines  grown  on  the  Hegyalya 
hills,  and  employed  in  the  preparation  of  Tokay:  water,  39  42;  total 
sugar  (as  invert  sugar),  30-28;  dextrose,  19-47;  laevulose,  7-42;  total 
acid  (as  tartaric),  1*66;  total  tartaric  acid,  1-46;  free  tartaric  acid, 
none;  pota.«;sium  hydrogen  tartrate,  1*83;  malic  acid,  0-78;  tannin, 
0  02;  total  nitrogen  (organic),  0-13;  ash,  1-12;  phosphoric  oxide, 
O'lO  per  cent. 

These  dried  grapes  differ  from  raisins  and  similar  fruits  in  several 
particulars.  They  contain  about  2-5  times  as  much  dextrose  as 
Isevulose,  whilst  in  raisins  the  greater  half  of  the  total  sugars  is 
Itevulose.  Raisins  contain  only  traces  of  malic  acid,  and  to  the 
presence  of  an  appreciable  amount  of  this  acid  in  the  Tokay  grapes  is 
attributed  the  characteristic  bouquet  of  Tokay  wine.  The  Tokay  graj>es 
are  not  dried  so  much  as  are  raisins,  sultanas,  itc.  W.  P.  S. 

Bacteriological  and  Chemical  Studies  of  Soils  from  the 
Experimental  Fields.  Ferdinand  Wohltmann,  H.  Fischer,  and 
Ph.  Schneider  {Bied.  Centr.,  1905,  34,  805—807;  from  J. 
Landw.,  1904,  62,  97). — The  power  of  decomposing  niti'ogenous 
substances  is  increased  in  soils  by  manuring  with  lime  and  still  more 
Ijy  complete  mineral  manure,  whilst  ammonium  sulphate  has  the 
opposite  effect.  Under  natural  conditions,  the  decomposition  will  vary 
according  to  temperature,  tfcc,  and  in  practice  is  not  merely  a  question 
of  decomposing  nitrogen  compounds,  the  nature  of  the  decomposition 
Ijeing  of  importance. 

Nitrification  is  favoured  by  lime  and  magnesia  ;  it  was  least  active  on 
the  plots  receiving  phosphoric  acid,  potassium,  and  ammonium  sulphate. 
Denitrification  is  also  a.ssi8ted  by  lime.  N.  H.  J.  M. 

Effect  of  Plant  Gro-w^th  and  of  Manures  on  the  Retention  of 
Bases  by  the  Soil.  Alfred  D.  Hall  and  Norman  H.  J.  Milleb 
{I'roc.  Hoy.  Soc,  1905,  fi,  77,  1 — 32). — The  Rothamsted  soils  generally 
contain  about  3  per  cent,  o    calcium  carbonate,  nearly    11  of  which  is 
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due  to  former  applications  of  chalk.  Determinations  made  in  numerous 
samples  from  different  plots  of  Broadbalk,  Agdell,  and  Hoos  Fields, 
taken  at  different  dates  from  1856  to  the  present  time,  show  that  the 
soils  of  the  unmanured  plots  lose  in  drainage  on  the  average  about 
1000  lbs.  of  calcium  carbonate  per  acre  per  annum.  This  agrees 
closely  with  results  derived  from  analyses  of  field  drainage  by  Creydt, 
von  Seelhorst,  and  Wilms  (Abstr.,  1902,  ii,  45  ;  compare  Voelcker, 
this  Journal,  1871,  24,  276  ;  and  Miller,  Proc,  1902,  18,  89). 

The  loss  of  calcium  carbonate  is  increased  when  ammonium  salts  are 
employed  by  an  amount  equivalent  to  the  acid  of  the  manure.  Sodium 
nitrate  and  farmyard  manure  diminish  the  loss. 

Analyses  of  wheat  plants  grown  in  water-culture  and  of  the  solu- 
tions themselves  showed  that  the  plants  take  up  an  excess  of  acid 
from  the  salts  supplied,  leaving  behind  a  corresponding  excess  of  base. 
This  explains  how  it  is  that,  despite  losses  by  nitrification,  soils  which 
contain  only  minute  amounts  of  calcivim  carbonate  (examples  of  such 
soils  are  given)  are  able  to  maintain  a  neutral  condition  (compare 
Lawes  and  Gilbert,  Jour.  Roy.  Agric.  Sac.  Eng.,  1894,  55,  640 ; 
Warington,  Abstr.,  1900,  ii,  570).  The  experiments  also  furnished 
evidence  that  the  roots  of  the  plants  did  not  excrete  any  organic  acid 
or  other  organic  matter  (compare  Czapek,  Jahrh.  Wiss.  Hot.,  29,  321  ; 
Kossowitsch,  Abstr.,  1903,  ii,  234). 

Finally  it  is  shown  that  calcium  oxalate  and  other  organic  salts  are 
converted  into  carbonate  by  soil  organisms  (Smoeger,  Abstr.,  1879, 
737).  N.  H.  J.  M. 

Behaviour  of  "Soluble"  Phosphoric  Acid  and  its  Move- 
ments in  the  Soil.  Wilhelm  Hoffmeistee  {Bied.  Centr.,  1905,  34, 
817—820.  Compare  Abstr.,  1898,  ii,  538).— The  diminution  in  the 
soluble  phosphoric  acid  of  soils  seems  to  be  only  due  to  assimilation  by 
plants  and  not  to  conversion  into  insoluble  forms. 

Notwithstanding  the  withdrawal  of  phosphoric  acid  from  the  sub- 
soil, the  relative  amount  of  soluble  phosphoric  acid  increases  down- 
wards, indicating  a  downward  movement  of  phosphoric  acid  in  the 
soil. 

Different  varieties  of  peat  which  in  their  natui-al  condition  did  not 
contain  determinable  amounts  of  phosphoric  acid  soluble  in  ammonium 
humate  yielded  0-006  to  0'061  per  cent,  when  heated  at  160°. 

N.  H.  J.  M. 

Manurial  Questions.  Paul  Wagner  {Bied.  Centr.,  1905,  34, 
809 — 813;  from  Dungungsfragen,  1904,  Heft.  6.  Compare  Abstr., 
1904,  ii,  768). — Experiments  with  barley,  oats,  rye,  and  potatoes 
showed  that  the  average  gain  with  sodium  nitrate  was  twice  that  pro- 
duced by  ammonium  salts.  This  is  attributed  to  loss  of  ammonia  as 
carbonate.  The  most  suitable  soils  for  ammonium  salts  are  loams 
containing  moderate  amounts  of  calcium  carbonate,  and  it  may  perhaps 
be  desirable  to  plongli  the  manure  in. 

Vines  should  be  manured  with  sodium  nitrate  in  addition  to  farm- 
yard manure.  Potassium  and  phosphoric  acid  are  only  effective  when 
plenty  of  nitrogen  is  at  the  disposal  of  the  vines.  N.  H.  J.  M. 
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Nitrates  and  Nitrites  as  Manures.  Th^ophile  Schl(esing,  jun. 
{Compt.  rend.,  1905,  141,  745 — 746). — Pot  experiments  with  maize 
grown  in  soil  showed  that  calcium  and  sodium  nitrites  produced  the 
same  results  as  sodium  nitrate,  and  calcium  nitrate  prepared  by 
Birkehxnd  and  Eyde's  process.  N.  H.  J.  M. 

Factors  which  affect  the  Manurial  Value  of  the  Phosphoric 
Acid  of  Bone  Meal.  Henrik  G.  Soderbaum  {iMndw.  Versuc/is- 
Stat.,  rj05,  63,  247—262.  Compare  Abstr.,  1904,  ii,  79).— 
Ammonium  salts  and  organic  nitrogen  compounds  are  more  favour- 
able than  sodium  nitrate  as  x-egards  the  utilisation  of  bone  meal. 
In  some  years,  according  to  the  season,  the  total  yield  was  doubled, 
and  the  yield  of  grain  (which  is  more  influenced  than  the  straw) 
trebled. 

Ammonium  salts,  as  compared  with  sodium  nitrate,  have  a  similar 
effect  when  employed  in  conjunction  with  Algeria  phosphate  and  with 
precipitated  tricalcium  phosphate,  but  not  with  superphosphate,  basic 
slag,  and  precipitated  dicalcium  phosphate. 

When  no  considerable  amounts  of  calcium  were  present,  bone 
meal  (with  ammonium  salts)  was  equal  to  superphosphate. 

N  H.  J.  M. 

Favourable  Employment  of  Manganese  as  Manure.  Gabriel 
Bertrand  {Cmapt.  rend.,  1905,  141,  1255 — 1257). — The  soil  on 
which  the  experiments  were  made  was  clayey  and  contained  0*057  per 
cent,  of  manganese  .soluble  in  hydrochloric  acid  and  0024  per  cent, 
soluble  in  boiling  acetic  acid.  Oats  were  grown  on  two  plots  of 
20  ares,  both  of  which  bad  the  usual  manures  and  one  pure  man- 
ganese sulphate  at  the  rate  of  50  kilos,  per  hectare. 

The  application  of  manganese  sulphate  resulted  in  a  gain  of  17*4 
per  cent,  of  grain  and  of  26  0  per  cent,  of  straw.  The  grain  produced 
under  the  influence  of  manganese  weighed  46 "5  kilos,  per  hectolitre  as 
compared  with  44  kilos,  without  mangauese.  The  grain  from  both 
plots  contained  the  same  amount  of  manganese  (0  000004  per  cent.) 
(compare  Passerini,  this  vol.,  ii,  117).  N.  H.  J.  M. 
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Methods  of  Refractometry.  F.  Lowe  {ZtU.  Elcklrocltcui.,  I'JOu, 
11,  y29 — 831). — The  appliciitions  of  the  refractometer  iu  quantitative 
aualy.sis  and  the  advantages  of  different  ty|)e.s  of  itistiument  are 
di.scus.sed.  T.  E. 

Gas  Analysis  Apparatus.  John  S.  Haluane  {J.  Jlyyiene,  1906, 
6,  74—76). — A  simpliiicutiou  of  the  author's  earlier  form  of  apparatus 
is  described  and  figured.  W.  D.  U. 
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Estimation  of  Acids  in  Waste  Gases.  F.  Henz  {Zeit.  anyew. 
Cliem.y  1905,  18,  2002). — The  apparatus,  which  somewhat  resembles  a 
German  tobacco-pipe,  is  half  filled  with  glass  beads,  and  25  c.c.  of  normal 
alkali  are  introduced.  By  means  of  a  large  earthenware  aspirator, 
100  litres  of  the  gas  are  drawn  through  the  apparatus.  The  solution 
is  now  transferred  to  a  beaker  and  titrated  with  seminormal  acid, 
the  liquid  is  put  back  into  the  pipe,  re-emptied  into  the  beaker,  and 
again  titrated ;  this  operation  may  be  repeated  a  third  time.  The 
difference  between  the  titration  and  the  check  represents  the  acidity 
of  the  gas.  L.  de  K. 

Estimation  of  Hydrogen  Peroxide  in  Milk  and  the  Pre- 
servation of  Milk  by  this  Substance.  Samuel  Amberg  {J.  Biol. 
Chem.  Nevj  York,  1906,  1,  219— 228).— Hydrogen  peroxide  is 
described  as  an  "  apparently  harmless "  preservative  for  milk.  It 
inhibits  the  growth  of  many  bacteria  without  destroying  them.  The 
colorimetric  method  with  titanium  peroxide  for  its  estimation  is 
recommended.  W.  D.  H. 

Analysis  of  Electrolytic  Chlorine.  Frederick  P.  Treadwbll 
and  W.  A.  K.  Christie  {Zeit.  angew.  Chem.,  1905,  18,  1930—1934).— 
The  joint  amount  of  chlorine  and  carbon  dioxide  is  found  by  absorp- 
tion with  a  5  per  cent,  solution  of  sodium  hydroxide,  and  the  hypo- 
chlorite formed  is  estimated  by  titrating  with  NjlO  arsenious  acid 
(Treadwell's  process).  Owing,  however,  to  a  slight  formation  of 
chlorate,  the  results  are  about  0'7  per  cent,  too  low.  The  authors 
have  therefore  modified  this  method,  and  absorb  the  chlorine  in  a 
standardised  solution  of  potassium  dihydrogeu  arsenite,  thus  avoiding 
formation  of  chlorate.  The  carbon  dioxide  is  then  absorbed  by 
aqueous  potassium  hydroxide.  The  excess  of  arsenious  acid  is  titrated 
by  means  of  standard  iodine.  For  minute  details  and  illustrations 
of  the  apparatus,  the  original  paper  should  be  consulted.      L.  de  K. 

Estimation  of  Iodine  in  Aristols  [Iodised  Thymols].  H. 
CoR.MiMB(EUF  {Ann.  Ghim.  anal.,  1905,  10,  453 — 454). — 0*5  gram  of 
the  sample  is  intimately  nlixed  with  3  grams  of  dry  sodium  carbonate 
and  heated  in  a  nickel  crucible  until  the  organic  matter  has  burnt 
off ;  the  heat  is  then  raised  until  the  mass  begins  to  melt.  When 
cold,  the  residue  is  dissolved  in  water,  and  to  the  filtrate  is  added  half 
its  bulk  of  ammonia.  The  iodine  is  now  precipitated  by  cautious 
addition  of  silver  nitrate  and  weighed  as  silver  iodide.  The  filtrate 
may  still  contain  chlorine,  as  this  often  occurs  in  considerable  quantity 
in  commercial  aristols  ;  this  may  be  precipitated  by  acidifying  the 
filtrate  with  nitric  acid  and  adding  more  silver  nitrate.  The  silver 
chloride  is  then  collected  and  weighed.  L.  de  K. 

Estimation  of  Oxygen  in  Copper.  Leonard  Archbutt  {Analyst, 
1905,  30,  385 — 390).  —  Hesulta  of  many  estimations  are  given  showing 
that  the  oxygon  present  in  copper  is  completely  ronioved  by  heating 
the  sample  in  a  current  of  hydrogen  (Abstr.,  1900,  ii,  756),  and  thai 
the  thickness  of  the  piece.s  of  copper  taken  for  the  estimation  has 
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little,  if  any,  influence  on  the  results  obtained  if  the  heating  is  pro- 
longed sufficiently.  Fine  turnings  and  sawings  yield  the  same  amount 
of  oxygen  as  025  inch  cubes  of  the  same  sample.  In  some  of  the 
experiments,  the  copper  was  heated  to  a  red  heat,  and  in  others  to  as 
high  a  temperature  as  could  be  obtained,  but  the  author  does  not 
consider  that  the  actual  temperature  makes  much  difference.  A 
number  of  microphotographs  of  deoxidised  copper  are  also  given. 

W.  P.  S. 

Estimation  of  Ozone.  Frederick  P.  Treadwell  and  E.  Ankeler 
(Zeit.  anorg.  Chem.,  1905,  48,  86 — 97.  Compare  Ladenburg  and 
Quasig,  Abstr.,  1901,  ii,  420;  Ladenburg,  Abstr.,  1903,  ii,  237).— 
The  authors  confirm  the  accuracy  of  Ladenburg's  method  of  estimating 
ozone  {loc.  cit. — absorption  in  neutral  potassium  iodide  solution, 
acidification,  and  titration  of  iodine  set  free  with  sodium  thiosulphate), 
but  find  that  still  better  results  are  obtained  if  the  ozone,  instead  of 
being  bubbled  through  the  iodide  solution,  is  collected  in  a  glass  bulb, 
into  which  the  iodide  solution  is  subsequently  introduced.  The  excess 
of  iodine  set  free  when  acid  solution  of  potassium  iodide  is  used  is  due 
to  the  formation  of  hydrogen  peroxide,  since  the  latter  substance  can 
be  detected  by  the  titanic  acid  test. 

Potassium  bromide  cannot  be  used  instead  of  the  iodide,  as  the 
results  both  in  acid  and  neutral  solution  are  too  low ;  the  arsenious 
acid  method  is  inconvenient,  and  does  not  give  accurate  results  when 
the  proportion  of  ozone  is  small.  The  sodium  hydrogen  sulphite 
method  (Ladenburg,  loc.  cit.)  is  also  inconvenient,  and  gives  rather 
too  high  results.  G.  S. 

Estimation  of  Sulphur  in  Petroleum  and  Bituminous 
Minerals.  Frederic  C.  Garrett  and  E.  L.  Lomax  (</.  Soc.  Chem. 
lad.,  1905,  24,  1212— 1213).  — From  07  to  lo  gram  of  the  substance 
is  placed  in  a  small  platinum  crucible,  intimately  mixed  with  3  or 
4  grams  of  a  mixture  of  four  parts  of  calcium  oxide  with  one  pjirt 
of  sodium  carbonate,  and  the  crucible  then  completely  filled  with 
latter  mixture.  A  larger  platinum  crucible  is  now  placed  over  the 
smaller  one  (mouth  downwards),  the  whole  inverted,  and  the  space 
between  the  two  crucibles  filled  with  the  lime-sodium  carbonate 
mixture.  After  closing  the  mouth  of  the  crucible  with  a  thick  piece 
of  asbestos  Ixmrd,  the  apparatus  is  placed  in  a  mutfle  furnace  heated 
to  bright  redness.  Distillation  commences  in  about  two  minutes,  and 
as  soon  as  a  flame  appears  the  asbestos  may  be  removed.  The  heating 
is  continued  for  two  hours,  at  the  end  of  which  time  the  mixture 
is  brought  into  water,  the  sulphides,  &c.,  are  oxidised  by  the  addition 
of  bromine,  and  the  solution  then  acidified,  filtered,  and  precipitated 
with  barium  chloride  as  usual.  Experimental  proof  is  given  that  the 
method  is  trustworthy.  W.  P.  S. 

Estimations  of  Sulphate  and  Sulphur.  Utto  Fomx  (J.  liioL 
Chem.  New  York,  1906,  1,  131  — 160).— A  discussion  of  the  method  of 
^!stimating  sulphates  as  l)arium  sulphate  in  view  of  the  recent  discovery 
of  chlorine   in   barium    sulphate    precipitates   (Hulett  and   Duschak, 
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Abstr.,  1904,  ii,  616)  leads  to  suggesting  means  of  overcoming  tins 
and  other  difficulties,  with  special  reference  to  the  determination  of 
sulphates  in  the  urine.  Previous  work  appears  to  be  untrustworthy. 
A  method  for  estimating  total  sulphur  in  urine  by  means  of  sodium 
peroxide  is  also  given  with  full  details.  W.  D.  H. 

Estimation  of  Sulphurous  Acid  in  Foods  and  Sulphur  in  Coal- 
gas.  Th.  Schumacher  and  E.  Feder  {Zeit.  Nahr.  Genussm.,  1905,  10, 
649 — 659). — Whilst  the  method  previously  described  by  the  authors 
(Abstr.,  1905,  ii,  856)  gives  sufficiently  accurate  results  in  the  case  of 
pure  sulphite  solutions,  such  is  not  the  case  when  organic  matter  is 
present,  and  the  method  is  consequently  not  applicable  to  the  estima- 
tion of  sulphurous  acid  in  meats,  dried  fruits,  tfcc.  A  modification  of 
the  process  is  now  described  which  gives  trustworthy  results.  It  con- 
sists in  distilling  the  article  of  food,  after  acidifying  with  phosphoric 
acid,  in  a  current  of  carbon  dioxide  and  collecting  the  distillate  in  a 
receiver  containing  a  known  volume  of  standardised  potassium  iodate 
solution.  The  iodine  liberated  by  the  sulphurous  acid  is  expelled  from 
the  receiver  by  boiling  the  contents  of  the  latter  and  the  remaining 
iodate  is  titrated  with  iV/lO  thiosulphate  solution  after  the  addition  of 
potassium  iodide  and  sulphviric  acid.  For  the  estimation  of  sulphur  in 
coal-gas,  2  cubic  feet  or  more  of  the  gas  are  burnt  and  the  products  of 
combustion  drawn  by  means  of  a  current  of  air  thi'ough  a  known 
volume  of  iodate  solution.  The  iodate  remaining  unreduced  is  then 
titrated.  W.  P.  S. 

Estimation  of  Sulphuric  Acid  by  means  of  Barium  Chloride 
in  the  Presence  of  Interfering  Substances.  Georg  Lunge  and 
R.  Stierlin  [Zeit.  angew.  Chevi.,  1905,  18,  1921— 1930).— The  con- 
clusions arrived  at  by  the  authors  are  as  follows.  When  estimating 
sulphur  in  pyrites  by  Lunge's  ammonia  method,  the  presence  of 
copper  causes  no  error.  Small  quantities  of  zinc  are  also  harmless, 
but  if  large  quantities  of  this  metal  are  present,  unsatisfactory  results 
are  obtained.  It  is  recommended  that  the  barium  chloride  solution 
should  be  added  all  at  once  ;  slight  errors  due  to  solubility  of  barium  or 
to  incomplete  precipitation  are  then  fully  coinpensated  by  occlusion  of 
barium  chloride.  L.  de  K. 

Estimation  of  Tellurous  and  Telluric  Acids.  Armand  Berg 
{Bull.  Soc.  chim.,  1905,  [iii],  33,  1310— 1312).— The  method  is  based 
on  the  production  of  tellurium  chloride  by  the  action  of  hydrogen 
chloride  on  tellurous  and  telluric  acids  or  their  salts.  A  weighed 
quantity  of  the  substance  is  placed  in  a  hard  glass  combustion  tube 
into  which  at  one  end  a  current  of  dry  hydrogen  chloride  can  be  passed. 
The  other  end  of  the  tube  is  drawn  out,  bent  at  right  angles,  and  con- 
nected to  the  fii'st  of  two  U-tiibes  each  containing  5  c.c.  of  water.  The 
porcelain  boat  is  heated,  a  steady  current  of  hydrogen  chloride  being 
maintained  meanwhile.  The  chloride  formed  is  di-iven  forward  and 
collected  for  the  most  part  in  the  narrow  drawn-out  end  of  the  com- 
bustion tube,  whence,  when  the  operation  is  finished,  it  is  washed  out 
by  "  sucking  back  "  in  succession  the  quantities  of  water  contained  in 
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the  two  U -tubes.  The  solution  is  placed  in  a  tared  porcelain  crucible 
and,  after  the  addition  of  some  nitric  acid,  evaporated  to  dryness  on  a 
sand-bath,  and  the  residue  heated  so  as  to  produce  tellurous  anhydride, 
which  is  weighed.  In  the  case  of  telhirites  and  tellurates,  the  chlorides 
left  in  the  porcelain  boat  may  be  weighed.  The  method  cannot  be 
used  with  compounds  containing  mercury,  chromium,,  or  other  sub- 
stances which  yield  volatile  chlorides.  T,  A.  H. 

Estimation  of  Nitrous  and  Nitric  Acids.  Jakob  Meisenheimer 
and  Friedrich  Heim  {Ber.,  1905,  38,  4136). — A  reply  to  Raschig 
(this  vol.,  ii,  50).  The  method  previously  described  (ibid.,  49)  is  for  the 
estimation  of  the  two  acids  in  presence  of  one  another.  J.  J.  S. 

Analysis  of  Chili  Salpetre.  R.  Bensemann  (Zeit.  angew.  Chem.^ 
1905,  18,  1972 — 1974). — A  recapitulation  of  the  oxalic  acid  process 
(Abstr.,  1905,  ii,  481,  555)  illustrated  with  pi-actical  examples. 

L.  DE  K. 

Estimation  of  Nitric  Acid  in  Soils.  Buhleet  and  Fickendey 
(Landw.  Versuclis-Stat.,  1905,  63,  239— 246).— The  fresh  soil  (2  kilos.) 
is  shaken  for  a  quarter  of  a  minute  at  intervals  of  five  minutes  during 
half  an  hour  with  2 — 3  litres  of  water.  It  is  then  allowed  to  settle 
and  filtered.  A  portion  of  the  filtrate  (400 — 500  c.c.)  is  evaporated 
down  with  a  few  drops  of  sodium  hydroxide  and  analysed  by 
Schlcesing's  method.  In  the  case  of  soils  which  will  not  filter,  2  per 
cent,  of  sodium  chloride  is  added  and  the  desired  amount  of  extract 
obtained  with  a  pipette. 

Prolonged  extraction  is  to  be  avoided,  as  it  may  result  in  very 
considerable  losses  of  nitrate.  N.  H.  J.  M. 

Action  of  Acetylene  on  Iodine  Pentoxide.  George  F, 
Jaubert  (Coynpt.  rend.,  1905,  141,  1233— 1234).— The  author  states 
that  L^vy  and  Pecoul's  method  for  estimating  carbon  monoxide  in  air 
(Abstr.,  1905,  ii,  203)  would  give  false  indications  in  the  case  of  air 
containing  acetylene,  as  this  reduces  iodine  pentoxide  according  to 
the  equation  IgOj  +  C2H2  =  12  +  2CO2  +  HgO.  M.  A.  W. 

Estimation  of  Carbon  Monoxide  in  Air  by  means  of  Iodine 
Pentoxide.  Armand  Gautier  {Compt.  rend.,  1906,  142,  15). — A 
reply  10  Jaubert  (preceding  abstract).  The  author  has  already 
'.'■scribed  the  reducing  actiou  of  acetylene  on  iodine  pentoxide  and 
•  iie  correction  to  be  applied  in  estimating  carbon  monoxide  by  means 
of  iodine  pentoxide  in  air  containing  acetylene  (compare  Abstr.,  1901, 
ii,  232).  M.  A.  W. 

Estimation  of  Silicon  in  Presence  of  Silica.  M.  Philips 
Zeit.  angew.  Chem.,  1905,  18,  1969— 1972).— The  usual  separation  by 
treating  the  ignited  mixture  with  hydrofluoric  acid  is  untrustworthy, 
as  silicon  is  somewhat  oxidised  on  ignition,  and  is,  moreover,  strongly 
attacked  by  hydrofluoric  acid.  Good  results  may,  however,  be 
obtained  by  heating  the  mixed  silica  and  silicon  with  a  30  per  cent. 
VOL.  XC.  ii.  'J 
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solution  of  potassium  hydroxide  and  collecting  the  hydrogen  evolved 
in  a  gas  burette.  Two  mols.  of  hydrogen  are  liberated  for  each  atom 
of  silicon.  L.  de  K. 

Determination  of  Rare  Gases  in  Natural  Gaseous  Mixtures. 
Charles  Mourbu  {Compt.  rend.,  1906,  142,  44 — 46). — The  paper 
contains  a  diagram  of  the  apparatus  and  a  description  of  the  method 
employed  by  the  author  for  estimating  and  examining  rare  gases  from 
natural  sources.  The  gas  (about  300  c.c.)  is  first  circulated  through  a 
series  of  tubes  containing  soda  lime,  phosphoric  oxide,  heated  lime 
and  magnesium,  and  heated  copper  oxide,  to  remove  carbon  dioxide, 
moisture,  oxygen  and  nitrogen,  or  hydrogen  and  combustible  material 
respectively.  The  purity  of  the  gas  is  then  tested  by  passing  a 
sample  through  a  second  series  of  tubes,  which  are  practically  the 
first  series  in  miniature,  into  a  Plucker  tube  in  which  the  spectrum  is 
examined.  Just  before  entering  the  last  tube,  the  gas  passes  through 
a  tube  containing  selenium  to  remove  mercurial  vapour.  When  the 
spectrum  of  the  gas  contains  only  lines  and  bands  of  rare  gases,  the 
Plucker  tube  is  sealed  off  and  the  volume  of  the  residual  gas 
measured  over  mercury.  M.  A.  W. 

General  Method  for  the  Separation  of  Metals  without  using 
Hydrogen  Sulphide.  Erich  Ebler  {Zeit  anorg.  Chem.,  1905,  48, 
61 — -85). — With  the  object  of  avoiding  the  inconveniences  attending 
the  use  of  hydrogen  sulphide  in  qualitative  analysis,  the  author  has 
devised  a  method  of  separation  for  all  the  common  metals,  based  on 
the  very  different  behaviour  of  metallic  hydroxides  towards  ammonia. 
Whereas  some  are  quite  insoluble  in  it,  others  form  stable  complex 
compounds,  soluble  in  excess  of  the  reagent. 

Tin,  antimony,  and  arsenic  compounds,  as  well  as  phosphoric  acid, 
halogens,  and  complex  cyanides,  interfere  with  the  working  of  tht 
method  and  have  to  be  removed ;  convenient  methods  of  effecting  this 
are  described.  The  chief  group  reagents,  with  the  metals  belonging 
to  each  group,  are  as  follows  : 

Group  reagent.    •  Metals  precipitated. 

Hydrochloric  acid    Ag. 

NH2-0H,HC1  and  NH^-OH  Fe,  Pb,  Bi,  Al,  Cr,  Hg. 

HCl  dilute  and  NH^-CNS  Cu. 

NH^-OH  and  NH^-SH    Mn,  Zn,  Cd,  Ni,  Co. 

The   salts   of    the   alkalis   and   alkaline   earths,  which    remain  in 
solution,  can  be  separated  by  the  ordinary  methods.     Hydroxylamine 
hydrochloride  is  used  in  the  second  group  to  secure  complete  pre- 
cipitation  of  iron  and  to  prevent  partial  precipitation  of  manganese  ■! 
by  oxidation.  **! 

For  full  details,  the  original  paper  must  be  consulted.  G.  S.  I 

Separation   of  Barium  from   Strontium  and    Calcium    by 
Precipitation  as  Chromate.     Anton  Skrabal  and  L.  Neustadtl     | 
{Zeit.   anal.   CJtem.,  1905,  44,   742— 755).— The  following  procedure     \ 
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is  recommended  for  the  separation  of  barium  fi'om  calcium  and 
strontium  by  the  chromate  method.  An  excess  of  neutral  ammonium 
acetate  is  added  to  the  neutral  or  feebly  acid  solution  of  the  mixed 
salts.  The  mixture  is  then  boiled  and  stirred  while  a  10  per  cent, 
ammonium  dichromate  solution  is  added  drop  by  drop.  When  cold, 
the  clear  supernatant  liquid  is  decanted  on  to  a  filter  and  the  precipitate 
washed  by  decantation  with  dilute  ammonium  acetate  solution  until  a 
colourless  filtrate  is  obtained.  The  small  quantity  of  precipitate  on 
the  filter  is  now  dissolved  in  a  little  warm  dilute  nitric  acid  and  the 
solution  added  to  the  beaker  containing  the  bulk  of  the  precipitate. 
Sufficient  nitric  acid  is  added  to  dissolve  the  latter,  the  solution  is 
rendered  neutral  by  the  addition  of  ammonia,  boiled,  and  ammonium 
acetate  solution  added  drop  by  drop.  The  mixture  is  then  cooled  slowly 
and  the  precipitate  collected  on  a  filter  and  washed  with  cold  dilute 
ammonium  acetate  solution.  After  drying,  the  precipitate  is  detached 
as  far  as  possible  from  the  filter  and  ignited  carefully  in  a  platinum 
crucible,  the  filter  being  ignited  separately  and  the  ash  added  to  the 
crucible.  The  strontium  and  calcium  present  may  be  estimated  in  the 
filtrate  in  the  usual  manner.  W.  P.  S. 

Estimation  of  Cadmium  by  means  of  the  Rotating  Cathode. 
Charles  P.  Flora  (Amer.  J.  ScL,  190-5,  [iv;],  20,  454 — 455.  Compare 
Abstr.,  1905,  ii,  855;  this  vol.,  ii,  52). — Cadmium  nitrate  is  ill-fitted 
for  electrolytic  estimation  except  in  presence  of  potassium  cyanide  ; 
from  a  solution  containing  1  per  cent,  or  more  of  free  nitric  acid 
the  cadmium  is  not  deposited  by  the  current.  A  summary  of  the 
previous  experiments  is  given.  L.  de  K. 

Estimation  of  Cadmium  as  Oxide.  Charles  P.  Flora  {Amer. 
J.  >Sci.,  1905,  [iv],  20,  456 — 458). — The  estimation  of  cadmium  as 
oxide,  obtained  by  ignition  of  the  carbonate,  gives  unsatisfactory 
results  when  the  precipitate  is  collected  on  an  ordinary  filter.  The 
author,  however,  states  that  by  using  an  asbestos  filter  placed  in  a 
Gooch  crucible,  and  then  heating  to  constant  weight  at  a  red  heat, 
very  accurate  and  concordant  results  may  be  obtained.  The  use  of 
potassium  hydroxide  as  a  precipitant  for  cadmium  cannot  l^e 
lecommended.  L.  de  K. 

Analysis  of  Aluminium  and  its  Chief  Alloys.  Carlo 
FoRMENTx    {Che7n.   CeiUr.,    1905,    ii,    1739 — 1740;    from  Boll.   Chim. 

'irm.,  44,  661 — 675). — The  original  paper  contains  a  description  of 

lie  method  of  sampling  commercial  aluminium,  the  determination  of 
its  sp.  gr.,  and  the  estimation  of  aluminium,  silicon,  iron,  copper, 
•^odium,  carbon,  lead,  nitrogen,  sulphur,  phosphorus,  arsenic,  «fcc.     The 

iialyses  and  sp.  gr.  of  ten  samples  are  quoted  in  the  abstract ;  the 
-p.  gr.  varied  from  2*69  to  2-73,  whilst  the  percentage  of  aluminium 
was  from  9833  to  99581,  of  silicon  from  0  103  to  1-17,  and  of  iron 
"^roin  0-22  to  0624.     The  di.stribution  of  the  silicon  is  of  importance  in 

ference  to  the  use  of  the  metal  for  culinary  purposes,  since  its 
accumulation  at  different  points  considerably  decreases  the  durability 
of  the  vessel. 

0—2 
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Gold  bronze  from  the  Neuhausen  factory  was  found  to  contain 
3 — 5  per  cent,  of  aluminium  ;  steel  bronze  8*5  of  aluminium  and  1  of 
silicon,  "  P.B."  bronze  8"5  of  aluminium  and  2  of  silicon;  acid 
bronze  "C"  10  of  aluminium,  and  diamond  bronze  "D"  10  of 
aluminium  and  2  of  silicon.  "  Laschenmetall "  is  prepared  from 
88 — 92  "5  parts  of  aluminium  bronze  containing  5  per  cent,  of 
aluminium,  7'5 — 10  of  tin,  and  62  parts  of  zinc,  whilst  Hercules 
metal  No.  2  consists  of  50  parts  of  aluminium  bronze  containing  2-5 
per  cent,  of  aluminium  and  30  of  zinc.  For  analysis,  3 — 4  grams  of 
turnings  are  dissolved  in  dilute  nitric  acid  and  the  silicon  determined  in 
the  residue  after  evaporating  the  solution,  acidifying  with  sulphuric 
acid,  and  diluting  with  water.  The  copper  is  estimated  by  an 
electrolytic  method  and  the  aluminium  by  precipitation  with  ammonia 
or  by  difference. 

Aluminium  brass  is  ordinary  brass  to  which  aluminium  has  been 
added.  It  is  analysed  by  treating  with  dilute  nitric  acid  and 
estimating  the  tin  in  the  insoluble  residue.  The  copper  is  determined 
electrolytically  and  the  zinc  by  precipitation  with  ammonium  sulphide, 
whilst  the  iron  and  alumina  are  estimated  in  the  filtrate  in  the  usual 
way.  "Aluman"  is  an  aluminium  brass.  "  Argentan "  contains 
7  per  cent,  of  aluminium,  70  of  copper,  and  23  of  nickel. 

Commercial  magnalium  always  contains  silicon,  iron,  and  copper. 
For  analysis,  1  gram  of  shavings  is  treated  with  Otis-Handy's  acid 
mixture  (compare  Berg.-IIuttenm.  ^ez7.,  1897, 54)  and  the  silicon  estimated 
in  the  residue.  The  copper  is  precipitated  by  hydrogen  sulphide.  The 
iron  is  estimated  volumetrically  in  a  portion  of  the  filtrate  and 
the  iron  and  aluminium  precipitated  together  in  another  portion 
by  means  of  ammonium  acetate  after  oxidation  with  bromine  water. 
The  magnesium  is  precipitated  by  sodium  phosphate.  E.  W.  W. 

Use  of  Potassium  Periodate  in  the  Detection  of  Manganese. 
Cobalt,  and  Zinc.  Stanley  R.  Benedict  {Amer.  Chem.  J.,  19U5, 
34,  581 — 585). — When  a  few  drops  of  A'^jlO  solution  of  potassium 
periodate  are  added  to  a  solution  of  a  manganous  salt,  a  red  precipitate 
is  formed  or,  if  only  a  very  small  amount  of  manganese  is  present,  a 
red  coloration  is  produced.  In  a  neutral  solution,  the  precipitate 
retains  its  colour,  but  in  presence  of  ammonia  it  rapidly  becomes  brown 
or  black.  The  red  coloration  is  produced  even  in  a  A'/10,000  solution 
of  manganous  chloride. 

Solutions  of  zinc  salts  yield  a  white  precipitate  with  the  reagent. 
In  presence  of  ammonium  chloride  and  ammonium  hydroxide,  precipit- 
ation does  not  take  place  in  the  cold  unless  the  solution  contains  aj 
large  quantity  of  zinc,  in  which  case  a  portion   of  it  is  precipitated.' 
On  boiling,  however,  the  whole  of  the  zinc  is  precipitated. 

The  following  method  is  recommended  for  the  detection  and  sepai 
tion  of  manganese  and  zinc.     The  solution  is  treated  with  ammoniui^ 
chloride   and   ammonium   liydroxide  and  a  drop  of    iV/10   potassiui 
periodate    is   added    to   a   small    portion   of    the    solution,  when    tl 
production   of   a    pink    or    red    coloration    indicates   the    presouce     _ 
manganese.     If  manganese  is  found  to  bo  present,  it  is   completely 
precipitated   by  treating  the  solution   with  sodium   phosphate.     Tlu' 
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solution  is  filtered  and  the  filtrate  is  tested  for  zinc  with  potassium 
periodate,  potassium  ferrocyanide,  or  hydrogen  sulphide. 

Periodates  can  be  detected  in  presence  of  iodates  by  the  addition  of 
manganous  chloride  to  the  solution  which  has  been  previously  treated 
with  ammonium  chloride  and  ammonium  hydroxide :  iodates  give 
neither  a  precipitate  nor  a  coloration  under  these  conditions. 

When  pure  nickel  solutions  are  treated  with  the  reagent,  a  light 
green  precipitate  is  formed  which,  on  boiling,  becomes  faintly  grey  in 
colour.  Cobalt  solutions,  under  similar  conditions,  yield  a  dark 
brown  precipitate  which,  on  further  addition  of  the  reagent,  becomes 
green  in  colour  and,  when  heated,  dissolves  to  form  a  greenish-black 
solution. 

The  detection  of  cobalt  in  solutions  of  nickel  salts  can  be  accomplished 
as  follows.  To  about  2 — 3  c.c.  of  the  solution  of  Nj2 — 2N  strength, 
1  c.c.  of  ^V/10  potassium  periodate  is  added.  If  the  precipitate 
produced  is  light  green,  cobalt  is  not  present  to  the  extent  of  more 
than  1  per  cent.  The  solution  is  now  heated  to  boiling  ;  if  cobalt  is 
absent,  the  colour  of  the  precipitate  changes  vei'y  slightly,  but  if 
present,  the  precipitate  becomes  olive-green,  the  depth  of  colour 
depending  on  the  amount  of  cobalt.  If  more  than  1  per  cent,  of 
cobalt  is  present,  the  precipitate  shows  a  brown  or  olive-green  tint 
in  the  cold.  This  test  is  very  trustworthy  and  is  capable  of  detecting 
0*1  per  cent,  of  cobalt  in  solutions  of  nickel  salts.  E.  G. 

Absolute  Desiccation  of  Vegetable  Substances.  Leon 
Maquenne  [Compt.  rend.,  1905,  141,  609 — 612). — The  constant  weight 
of  vegetable  substances,  and  probably  of  many  mineral  and  organic 
compounds,  after  being  heated  for  some  time  in  an  oven  in  ordinary 
air  cannot  be  considered  as  a  criterion  of  perfect  dryness.  Ordinary 
ovens  should  be  absolutely  proscribed  in  the  case  of  such  substances  as 
starch,  flours,  and  entire  grain.  These  can  be  completely  dried  by 
heating  for  one  hour  at  120°  and  two  hours  at  100°  in  a  current  of  dry 
air  N.  H.  J.  M. 

Chemical  and  Physical  Methods  for  the  Analysis  of  Pure 
Dilute  Aqueous  Solutions  of  Glycerol.  Hugo  Henkel  and  A.  \V. 
Roth  (Zeit.  anyew.  Chem.,  1905,  18,  1936 — 1941). — A  review  of  the 
more  impoitant  chemical  and  physical  processes  for  the  estimation  of 
triycerol  in  its  dilute  aqueous  solutions. 

In  the  absence  of  foreign  matter,  the  process  to  be  recommended  is 
(he  one  proposed  by  Plancher  (Abstr.,  1888,  1345),  namely,  oxidation 
with  Kulpliuric  acid  and  solid  pota.ssium  permanganate  and  absorption 
of  the  dried  carbon  dioxide  generated  in  a  weighed  soda-lime  tube. 

L.  DE  K. 

Inhibition  of  Nylander's  Sugar  Reaction  by  the  Presence  of 
Mercury  and  Chloroform  in  the  Urine.  Heinhicii  Bechhold 
{Zeit.  p/ii/fiio/.  C'/iem.,  1905,  46,  .'{71-375).—  Small  (juantities  of 
mercury  .salts  added  to  the  urine,  or  present  there  a.s  a  result  of  the 
tdministration  of  mercury  as  a  drug,  prevent  or  lessen  the  iutensity  of 
•he  Nylander  sugar  reaction.  Albumin,  alburooses,  and  chloroform 
ict  in  a  similar  way.  W.  D.  H. 
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Apparatus  and  Methods  for  the  Investigation  of  Raw  Sugar, 
Fuels,  and  Beet  Seeds.  O.  Schrefeld  (Zeit.  Ver.  deut.  Zuckerind., 
1905,  1005 — 1048). — The  author  describes  in  detail  the  apparatus  and 
methods  used  in  the  '*  Institut  fiir  Zucker-Industrie  "  of  Berlin  for 
the  following  determinations.  (1)  Polarisation,  invert  sugar,  water 
and  ash  of  raw  sugars.  (2)  Calorific  value  of  fuels.  (3)  Foreign 
matter,  water,  and  germinative  power  of  beet  seeds.  T.  H.  P. 

Estimation  of  Sugar  in  Sugar-beets.  Axel  Th.  Hoglund  {Zeit. 
Ver.  deut.  Zuckerind.,  1905,  1048 — 1058). — The  author  finds  that,  on 
filtering  alcoholic  solutions  containing  sugar,  the  first  portions  of  the 
filtrate  give  lower  polarimetric  readings  than  those  obtained  later. 
This  is  shown  to  be  due  to  the  action  of  the  filter  paper,  the  loss  in 
polarisation  being  nearly  proportional  to  the  amount  of  filter  paper 
employed,  no  matter  whether  this  has  been  specially  dried  or  not.  After 
a  certain  amount  of  the  sugar  solution  has  passed  through  the  filter, 
the  polarisation  attains  a  constant  value,  which  is,  however,  less 
than  it  should  be  where  large  quantities  of  filter  paper  have  been 
used.  Wood  cellulose  exhibits  a  behaviour  similar  to  that  of  cotton 
cellulose. 

Loss  of  sugar  also  takes  place  when  the  sugar-content  of  beets  is 
estimated  by  the  digestion  process,  the  sugar  being  here  absorbed  by 
the  cellulose  of  the  beets.  Although  such  loss  does  not  occur  in  every 
case  and  to  an  appreciable  extent,  the  author's  observations  indicate 
that,  in  the  digestion  of  beets  which  are  poor  in  juice  or  otherwise 
abnormal,  the  loss  of  sugar  amounts  to  about  0*2  per  cent. 

T.  H.  P. 

Estimation  of  Homogentisic  Acid  in  Urine.  Archibald  E. 
Garrod  and  William  H.  Hurtley  {J.  Physiol.,  1905,  33,  206—210). 
— In  estimating  homogentisic  acid  in  urine  by  Wolkoff  and  Baumann's 
method,  the  ammonia  used  should  be  in  8  per  cent,  solution.  With 
3  per  cent,  ammonia,  the  reduction  is  not  complete  in  five  minutes. 
Care  should  be  taken  to  avoid  the  addition  of  too  much  hydrochloric 
acid,  as  excess  masks  the  end-reaction.  The  correction  for  uric  acid 
suggested  by  C.  T.  Mbrner  is  as  adequate  as  any  general  correction  can 
be  for  so  uncertain  a  quantity.  W.  D.  H. 

The  "Aldehyde"  Value  of  Milk.  R.  SteIxNegger  {Zeit.  Nahr. 
Genussm.,  1905,  10,  659 — 671). — The  natural  acidity  of  milk  is  at 
once  increased  by  the  addition  of  formaldehyde,  the  increase  reaching 
a  maximum  with  the  addition  of  1*8  per  cent,  of  formaldehyde  or 
about  5  per  cent,  of  the  ordinary  formalin  (40  per  cent.)  solution.  The 
difference  between  the  original  acidity  of  the  milk  and  the  acidity 
after  the  addition  of  5  or  6  per  cent,  of  formaldehyde  solution  is 
termed  by  the  author  the  *'  aldeliyde  "  value  of  the  milk,  the  acidity 
of  the  formaldehyde  .solution  itself  being  allowed  for.  For  normal 
milks,  this  value  (expressed  in  Soxhiet-Henkel  degrees)  varies  from 
5'8  to  8-5.  For  colostrum,  the  value  may  be  as  high  as  17"3,  but 
decreases  as  the  milk  becomes  normal.  The  phenomenon  is  not 
due  to  the  action  of  an  oxidising  ferment,  as  the  increase  is  equally 
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marked  in  the  case  of  boiled  milk,  but,  as  the  aldehyde,  value  varies 
with  the  amount  of  proteids  contained  in  the  milk,  is  undoubtedly 
caused  by  chemical  reaction  between  the  formaldehyde  and  the  pro- 
teids. It  is  proposed  to  employ  the  aldehyde  value  as  a  means  of 
detecting  added  water  in  milk,  the  value  being  lowered  as  the  proteids 
decrease  in  percentage.  The  value  is  not,  however,  affected  by 
abstraction  of  fat  from  the  milk.  W.  P.  S. 

Sichler's  Sinacid  Butyrometer.  Lotterhos  {Zeit.  NaJir.  Genussm., 
1905,  10,  596 — 599). — The  author  considers  this  process  to  be  as 
rapid  and  trustworthy  as  Gerber's  process,  and  shows  that  results  which 
agree  may  be  obtained  in  estimations  of  fat  in  full  milk,  skim  milk, 
and  cream.  The  details  of  the  modification  of  the  process  used  are : 
10  c.c.  of  the  salt  solution  (containing  15  per  cent,  of  trisodium 
phosphate  and  1  per  cent,  of  trisodium  citrate),  10  c.c.  of  milk,  and 
1  c.c.  of  isobutyl  alcohol  are  placed  in  the  butyrometer  tube  and  well 
mixed.  The  tube  and  its  contents  are  then  heated  to  a  temperature 
of  75°  to  90^,  again  shaken,  and  subjected  to  centrifugal  action  for 
one  minute.     The  reading  is  taken  at  a  temperature  of  70°. 

W.  P.  S. 

Sinacid  Butyrometer  and  its  use  for  Sheep's,  Goats',  and 
Cows'  Milk.  Carl  Beger  {Milchw.  Zentr.,  1905,  1,  547 — 551). — 
The  results  of  a  number  of  estimations  of  fat  in  sheep's,  goats',  and 
cows'  milk  are  given,  showing  that  by  this  process  differences  of  from 
0  to  ±0*45  in  the  percentage  of  fat  maybe  obtained.  The  author 
considers  that  even  where  trustworthy  results  are  obtainable  the 
method  offers  no  advantages  over  other  centrifugal  methods. 

W.  P.  S. 

Dika  Pat.  Julius  Lewkowitsch  (Analyst,  1905,  30,  394—395). — 
This  fat  is  obtained  from  the  seed  kernels  of  various  kinds  of  Irvingia, 
trees  indigenous  to  the  West  Coast  of  Africa,  from  Sierra  Leone  to 
Gaboon.  A  sample  of  the  fat,  extracted  by  the  author  himself  from 
the  seeds,  gave  the  following  analytical  figures  :  sp.  gr.,  0*9140  at 
40°/40° ;  melting  point,  38*9° ;  saponification  number,  244*5  ;  iodine 
number,  5*2 ;  Reichert-Wollny  number,  0*42  ;  unsaponifiable  matter, 
0*73  per  cent.  Stearic  acid  was  not  present,  and  as  Gudemans  has 
shown  that  palmitic  acid  is  also  absent,  the  fat  may  be  taken  as  con- 
sisting of  myristin  and  laurin  with  a  small  quantity  of  olein. 

W.  P.  S. 

Foreign  Fats  and  Oils.  August  Schroeder  {Arch.  J'harm.,  1905, 
243,  628 — 640). — The  results  of  the  examination  of  several  fats  and 
oils  are  tabulated  below  ;  the  columns  of  the  table  contain  in  succes- 
sion :  (o)  saponification  number,  (h)  iodine  numl)er,  (c)  Reichert- 
Meissl  number,  {d)  Hehner  number,  (e)  acid  number  (when  two 
numbers  are  given,  the  first  refers  to  the  oil  wlien  newly  extracted, 
the  second  after  it  has  been  kept  for  a  time),  (/)  acetyl  number,  {g)  per- 
lentage  of  glycerol,  (//)  percentage  of  non-.saponifiaJ)lo  matter. 
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e.            f,  Ac  c),  per  h,  per 

a.                    b.                  c.           d.           > ' ■      No.  cent.  cent. 

I.       268-2                2-28              1-47       76-1        3-35      8-82      —  13-03  1-44 

II.       159-6              64-2                1-71       94-9      27-4       69-2        —          8-67  16-93 

III.  198-2       127-8       117-5        —        95-1              57*4            27-9        9-49  0-71 

IV.  193-8         81-9        78-4       6-43       85-8              37-9            44-5        8-3  12-78 

I.  Fat  from  the  seeds  of  Lepidadenia  Wightiana,  from  Java 
(Litscea  sebifera,  Gylicodaphne  sebifera,  Tetranthera  calophylla),  known 
as  Tangkala  fat.  This  melted  at  46°  and  had  sp,  gr.  0-8734  at  41° ;  it 
appeared  to  contain :  laurin,  96'0  per  cent.  ;  olein,  2-6. 

II.  Oil  from  the  seeds  of  Strychnos  nux  vomica  (compare  Harvey 
and  Wilkes,  J.  Soc.  Chem.  Ind.,  1905,  24,  718).  The  oil  had  the 
sp.  gr.  0-8826  at  20° ;  it  appeared  to  contain  olein,  74'5  per  cent., 
solid  glycerides,  8-6  (arachate  and  palmitate,  with  perhaps  a  little 
butyrate  and  decoate). 

III.  Oil  from  the  seeds  of  the  caoutchouc  tree,  Ilevea  braziliensis, 
from  Para.  The  oil  had  the  sp.  gr.  09293  at  20°;  it  appeared  to 
contain  palmitin  with  a  little  stearin,  and  glycerides  of  unsaturated 
acids  which  could  not  be  identified 

IV.  Oil  from  the  root  of  Polygala  Senega.  The  oil  had  the 
sp.  gr.  0-9616  at  18°;  it  appeared  to  contain  olein,  79*3  per  cent., 
palmitin  (with  a  little  valerin),  7  •9.  C.  F.  B. 

Detection  of  Formaldehyde.  Carl  Goldschmidt  {J.  pr.  Chem., 
1905,  [ii],  72,  536.  Compare  Abstr.,  1905,  ii,  867).— A  resume  of 
some  methods  which  have  been  proposed  for  the  detection  of  formal- 
dehyde (Abstr.,  1898,  i,  450;  Trillat,  Abstr.,  1893,  ii,  439  ;  Lebbin, 
Abstr.,  1897,  ii,  606  ;  Clowes  and  Tollens,  Abstr.,  1900,  ii,  56  ;  Pil- 
hashy,  ibid.,  453).  Pyridine  and  quinoline  bases  are  readily  soluble  in 
30 — 40  per  cent.,  but  are  insoluble  in  25  per  cent,  formaldehyde  solu- 
tion. G.  Y. 

Indirect  Estimation  of  Aldehydes  in  Oil  of  Lemons.     Enrico 

Berte  {Gazzetta,  1905,  35,  ii,  437 — 450). — This  method  is  based  on 
the  change  in  the  rotation  of  the  oil  of  lemons  produced  by  removal 
from  it  of  the  aldehydes  by  means  of  potassium  hydrogen  sulphite 
solution,  and  is  carried  out  as  follows.  To  10  c.c.  of  the  oil,  contained 
in  an  Erlenmeyer  flask  of  about  250  c.c.  capacity,  are  added  50  c.c.  of 
saturated  potassium  hydrogen  sulphite  solution,  the  flask  being  then 
closed  by  a  stopper  through  which  passes  a  glass  tube  40 — 45  cm.  in 
length.  The  mixture  is  shaken  so  as  to  form  an  emulsion  and  is  then 
heated  on  a  water-bath  for  ten  minutes,  the  flask  being  frequently 
shaken  and  care  being  taken  not  to  heat  it  excessively.  It  is  next 
allowed  to  cool  completely  and  is  then  subjected  to  further  heating 
with  continuous  agitation  for  five  minutes.  After  cooling,  the  contents 
of  the  flask  are  introduced  into  a  100  c.c.  tapped  separating  funnel, 
the  yellow  lower  layer  of  oil  being  then  sepax'ated,  washed  twice 
with  a  little  distilled  water,  filtered  in  presence  of  a  small  quantity  of 
anhydrous  sodium  sulphate  and,  when  quite  clear,  read  in  the  polari- 
meter.  If  the  reading  thus  obtained  is  A  and  the  initial  reading  of 
the   oil,   before   treatment   with   the    sulphite    solution,   a,  the   per- 
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centage,  C,  of   aldehydes  originally  present  in  the    oil   is  given  by  : 
(7=  100  {A  -  a)IA.     The  method  is  fouud  to  give  good  results. 

T.  H.  P. 

Estimation  of  Vanillin.  Josef  Hanus  {Zeii.  Nahr.  Genussm., 
1905,  10,  585 — 591). — Aqueous  solutions  of  vanillin  are  precipitated 
quantitatively  by  «i-nitrobenzoylhydrazide,  the  presence  of  acetanilide, 
benzoic  acid,  sugar,  and  salicylic  acid  having  no  influence  on  the 
estimation.  For  the  estimation  of  vanillin  in  vanilla,  3  grams  of 
the  latter,  in  powder,  are  extracted  for  three  hours  with  ether.  The 
ethereal  solution  is  evaporated,  the  residue  is  redissolved  in  a  small 
quantity  of  ether,  the  solution  Altered,  again  evaporated,  and  the  residue 
heated  for  some  time  with  50  c.c.  of  water  at  a  temperature  of  60°. 
The  emulsion  thus  obtained  is  then  precipitated  by  the  addition  of  0*2 
gram  of  ?n-nitrobenzoylhydrazide  dissolved  in  10  c.c.  of  water.  The 
mixture  is  kept  on  the  water-bath  for  thirty  minutes  and  then  set 
aside  for  twenty-four  hours.  The  whole  is  now  extracted  three  times 
with  light  petroleum,  the  extracts  being  poured  through  a  Gooch's 
filter,  and  finally  the  precipitate  is  also  brought  on  to  the  filter.  The 
precipitate  is  washed  with  water,  then  with  light  petroleum,  dried  at 
100°,  and  weighed.  By  multiplying  the  weight  of  precipitate  obtained 
by  0-4829,  the  quantity  of  vanillin  is  found.  W.  P.  S. 

Tests  for  the  Purity  of  Hexamethylenetetramine.  Alfred 
WoHLK  {Zeit.  anal.  Chem.,  1905,  44,  765 — 766). — Unless  ammonium 
salts  are  present,  hexamethylenetetramine  gives  no  coloration  with 
Nessler's  reagent  either  in  the  cold  or  when  heated.  The  presence  of 
paraformaldehyde  can  be  detected  similarly,  since  a  trace  of  the  latter 
reduces  Nes.sler's  reagent  on  warming.  W.  P.  S. 

Detection  of  Choline  by  the  Polarisation  Microscope.  Julius 
DoNATii  (/.  Physiol,  1905,  33,  211— 219).— The  double  refraction  and 
chromatic  polarisation  exhibited  by  crystals  of  choline  platinichloride 
may  be  used  as  a  delicate  test  for  distinguishing  this  compound  from 
potassium  and  ammonium  platinichlorides  and  for  detecting  small 
quantities  of  choline  in  liquids  such  as  the  cerebrospinal  fluid.  The 
results  confirm  those  obtained  previously  by  other  methods. 

W.  D.  H. 

Detection  of  Choline  in  Physiological  Fluids.  Otto 
llosENKKiM  {J.  r/ii/sioL,  1905,  33,  220—224). — The  importiince  of  the 
presence  of  choline  in  cerebrospinal  fluid  and  blood  incases  of  degenera- 
tive nervous  diseases,  as  shown  by  Halliburton  and  Mott,  Donath,  and 
others,  renders  necessary  some  simple  test  which  can  \ye  applied  to  the 
small  (juantities  which  are  alone  available  as  a  rule.  The  best  test 
appears  to  be  to  prepare  the  platinichloride  and  add  to  it  a  solution  of 
iodine  in  pota.ssium  iodide  ;  the  crystals  rapidly  dissolve,  and  crystals  of 
choline  periodide  take  their  place ;  as  the  iodine  eva|K)rates,  the  latter 
disintegrate  into  oily  droplets.  Crystals  of  other  platinichlorides  liable 
to  be  mistaken  for  the  choline  compound  are  unaffected  by  the  io«line 
.solution.  Other  tests  are  :  (1)  the  addition  of  alloxan  gives  a  rose- violet 
colour,  which  is  changed  to    bluish-violet    by  sodium  or   potassium 


134  ABSTRACTS  OF  CHEMICAL  PAPERS. 

hydroxide,  and  discharged  by  mineral  acids;  and  (2)  the  addition  of 
potassium  bismuthoiodide  produces  a  brick-red,  amorphous  precipitate. 

W.  D.  H. 

Estimation  of  Indole.     Christian  A.  Herter  and  M.  Louise 

Foster  {J.  Biol.  Chem.  New  York,  1906,  1,  257— 262).— The  method  is 
based  on  the  colour  reaction  which  follows  the  condensation  of  indole 
with  sodium  ^-naphthaquinonesulphonate.  There  is  a  rough  parallel- 
ism between  the  intensity  of  the  indican  reaction  of  the  urine  and  the 
quantity  of  indole  in  the  fseces.  W.  D.  H. 

Estimation  of  Tannin  in  Wine.  Ludwig  Kramsky  {Zdt.  anal. 
Chem.,  1905,  44,  756— 765).— From  50  to  100  c.c.  of  the  wine  are 
rendered  alkaline  with  ammonia  and  precipitated  with  a  solution  of  zinc 
hydroxide.  The  latter  reagent  is  prepared  by  dissolving  25  grams  of 
zinc  sulphate  in  water,  adding  sufficient  ammonia  to  redissolve  the  pre- 
cipitate formed,  then  300  c.c.  of  ammonia,  and  finally  water  to  make  the 
volume  up  to  1  litre.  The  precipitate  of  zinc  tannate  is  stirred  until  it 
coagulates  and  settles.  Three  hundred  c.c.  of  hot  water  are  added,  and 
the  precipitate  collected  on  a  weighed  filter,  washed  with  dilute  ammonia, 
dried  at  100°,  and  weighed.  The  filter  and  precipitate  are  now  ignited, 
and  the  weight  of  zinc  oxide  obtained  is  subtracted  from  the  total 
weight,  the  difference  giving  the  amount  of  tannin.  Gallic  acid  is  not 
precipitated  by  the  above  reagent,  and  the  ordinary  constituents  of 
wine  have  no  influence  on  the  estimation.  W.  P.  S. 

Estimation  of  Tannin  by  means  of  Strychnine.  Samuel  R. 
Trotman  and  John  E.  Hackford  {J.  Soc.  Chem.  Ind.,  1905,  24, 
1096 — 1100). — About  2'5  grams  of  material  (sumach,  for  instance) 
are  extracted  in  a  Soxhlet  tube  with  alcohol.  The  solution  is  concen- 
trated to  50  cc,  then  diluted  with  water  to  100  c.c,  and  the  resins, 
&c.,  which  are  precipitated,  filtered  off.  Twenty-five  c.c.  of  the  filtrate 
are  evaporated  to  obtain  the  total  water-soluble  matters,  and  another 
25  c.c.  are  treated  as  follows  :  after  introduction  into  a  250  c.c.  flask 
and  adding  some  water,  a  solution  is  added  prepared  by  dissolving 
()-25  gram  of  strychnine  in '50  c.c.  of  alcohol  and  diluting  with  50  c.c. 
of  water.  After  diluting  to  the  mark,  the  whole  is  well  shaken  and 
the  precipitate  collected  at  the  suction-pump  on  a  weighed  asbestos 
filter.  The  strychnine  tannate  is  finally  dried  at  60°  in  a  vacuum. 
One  hundred  parts  =49*1  parts  of  tannin.  L.  de  K. 

Value  of  the  Spectrum  of  Hsemochromogen.  Angelo  de 
DoMiNicis  {Chem.  Cenir.,  1905,  ii,  1195;  from  Berl.  klin.  Woch., 
42,  1219 — 1220). — A  particle  of  the  dried  blood  is  rubbed  with  a  drop 
of  pyridine  and  a  drop  of  ammonium  sulphide  added.  In  this  manner, 
there  is  obtained  the  purplish-red  colour  reaction  of  haemochromogen, 
luemochromogen  crystals,  and  the  spectrum  of  hajmochromogen. 

N.  H.  J.  M. 

Detection  of  Bile  Pigments  in  Urine.  LiioN  Grtmbert  {J. 
Vluirm.  Chim.,  1905,  [vi],  22,  487— 492).— The  author  suggests  the 
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foUowiug  modilicatiou  of  the  methods  of  Hammarsten  (compare 
Abstr.,  1900,  ii,  637)  and  of  Salkowski  (compare  J.  Pharm.  Chivi., 
1894,  [v],  30,  125)  for  the  detection  of  bile  pigments  in  urine.  A 
mixtiire  of  10  c.c.  of  the  urine  and  5  c.c.  of  a  10  per  cent,  solution  of 
barium  chloride  is  centrifugalised,  the  precipitate  of  the  barium  sulphate, 
phosphate,  and  possibly  bilirubin  compound,  taken  up  with  4  c.c.  of 
alcohol  containing  5  per  cent,  of  its  volume  of  hydrochloric  acid,  is  boiled 
on  the  water-bath  for  a  minute,  and  the  precipitate  allowed  to  settle.  If 
the  supernatant  liquid  is  colourless,  the  urine  is  free  f i*om  bile  pigments  ; 
if  it  is  coloui-ed  bluish-green  or  deep  green,  bile  pigments  are  present ; 
if,  however,  it  has  a  brown  colour,  two  drops  of  hydrogen  peroxide 
(10  vols.)  are  added  and  the  heating  repeated.  This  will  oxidise  to 
biliverdin  any  bilirubin  which  may  have  escaped  oxidation  by  the 
alcoholic  hydrogen  chloride,  and  the  characteristic  green  colour  will 
appear.  M.  A.  W. 

Valuation  of  Barley.  C  Bleisch  and  P.  Regexsbueger 
{Cli^m.  Centr.,  1905,  ii,  1195 — 1196;  from  Zeit.  ges.  Brauw.,  28, 
625 — 631). — The  examination  of  about  eighty  barleys  (mostly 
Bavarian)  showed  that  with  the  increase  in  proteid  the  amount  of 
extract  diminishes  (from  785  to  74'8  per  cent.).  The  malt  extract 
curve  is  not  completely  parallel  to  the  barley  extract  curve  ;  between 
10"0  and  10*5  per  cent,  of  proteid,  in  a  large  number  of  malts,  there  is 
a  rise.  The  maximum  in  both  cases  is  with  about  9  per  cent,  of 
proteid. 

The  amount  of  spelt  seems  to  have  a  certain  importance  in 
Bavarian  (although  perhaps  not  for  Silesian)  varieties. 

The  loss  of  proteid  in  malting  is  greater  in  barleys  rich  in  proteid 
than  in  those  with  less  proteid.  N.  H.  J.  M. 

Relation  of  the  Amount  of  Nitrogen  to  the  Character  of 
Barley.  EugEiN  Prior  {Ckem.  Cenir.,  1905,  ii,  1390;  from  Allgem. 
Zeit.  Bierbrau.  Malzfabr.,  1905,  and  Zeit.  ges.  Brauw.,  28,  684 — 685). 
— The  determination  of  the  apparent  steeliness  of  barley  by  soften- 
ing and  then  drying  (Gronlund)  is  preferable  to  the  estimation  in  the 
original  barley  of  the  amounts  of  starchy,  steely,  and  intermediate 
grains.  The  results  are  expressed  by  the  formula 
{M^  +  J/)100/(100  -M)-irM 
C'  Auflbsungsgrad  "),  in  which  M  is  the  number  of  starchy  grains  in 
100  of  the  original  barley  and  M  the  numl)er  in  100  of  softened  and 
afterwards  dried  barley.  Whilst  single  results  showed  no  relation  to 
the  amount  of  nitrogen,  average  results  showed  that  this  relation 
'limini.shed  as  the  nitrogen  increased.  The  uncertainty  of  the  indica- 
tions i.s  attributed  to  differences  in  the  character  of  the  nitrogen  com- 
pounds. N.  H.  J.  M. 

Relations  between  the  Amounts  of  Nitrogen  and  the 
Character  of  Austrian  Barleys  to  the  Yield  of  Extreust  and 
to  the  Friability  of  the  Malt.  Eugen  Prior  {Clvem.  Cenir.,  1905,  ii, 
i:{90— 1391  ;  from  Allyevi.  Zeit.  Bierbrau.  Malz/abr.,  1905).— The 
amount  of  proteid  in  the  barley  agreed  with  that  of  the  malt  only  in 
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twenty-three  out  of  forty-eight  cases,  owing  to  the  varying  amounts  of 
water-soluble  nitrogenous  compounds  in  the  barley  and  differences  in 
the  manner  and  duration  of  softening.  Barleys  with  10 — 11  per 
cent,  of  proteid  gave  results  similar  to  those  with  9 — 10  per  cent.  It 
would  seem,  therefore,  that  only  those  with  more  than  11  per  cent, 
yield  inferior  malt. 

Evidence  was  obtained  that  an  intimate  relation  exists  between 
the  "  Auflosungsgrad  "  (preceding  abstract)  of  the  barley,  the  friability 
of  the  malt,  and  the  yield  of  extract.  The  rule  applied  by  Haase  to 
Silesian  barley,  that  the  extract  diminishes  with  an  increase  in  the 
proteids,  does  not  hold  good  in  the  case  of  Austrian  barley. 

N.  H.  J.  M. 

Estimation  of  Lecithins.  Waldemar  Koch  and  Herbert  S. 
Woods  {J.  Biol.  Chem.  New  York,  1906,  1,  203— 212).— Some 
modifications  of  Koch's  former  methods  for  the  separation  and  esti- 
mation of  lecithins  and  kephalins  are  proposed,  and  the  amounts  of 
these  two  classes  of  substances  in  most  of  the  body  tissues  and  some 
foods  (such  as  bread,  eggs,  and  milk)  are  given  in  tabular  form.  The 
numbers  are  usually  under  1  per  cenb.,  and  frequently  the  kephalins 
are  more  abundant  than  the  lecithins.  W.  D.  H. 

Some  Methods  of  forming  Hydrazines  and  their  Influence 
on  Biochemical  Analysis.  Nazareno  Tarugi  {Chem.  Cenir.,  1905, 
ii,  1638—1639;  from  Boll.  Chim.  Farm.,  44,  589—595.  Compare 
Schestakoff,  Abstr.,  1905,  i,  332). — A  sample  of  fresh  urine  was  found 
to  be  incapable  of  reducing  Fehling's  solution,  and  did  not  acquire 
this  property  until  it  was  at  least  two  hours  old.  After  repeatedly 
filtering,  however,  it  gave  a  blue  coloration  with  tincture  of  guaiacum 
althoi%h  it  was  completely  free  from  both  albumin  and  pus  ;  after 
heating  at  70°  for  five  seconds,  it  ceased  to  give  the  reaction,  but  the 
coloration  was  again  formed  when  hydrogen  peroxide  was  added. 
The  filtered  urine  after  boiling  did  not  give  the  blue  coloration  either 
directly  or  when  hydrogen  peroxide  was  added.  The  abnormal  be- 
haviour of  the  urine  is  probably  due  to  the  presence  of  an  oxydase 
(compare  Abstr.,  1903,  if,  460;  1904,  ii,  220)  which  attacks  the 
carbamide  forming  carbon  dioxide  and  hydrazone.  In  support  of  this 
hypothesis,  experiments  have  shown  that  by  the  action  of  oxidising 
agents  (hypochlorites,  persulphates)  and  vegetable  and  animal  extracts 
containing  oxydase  on  Haga's  and  Sachsse  and  Knapp's  solutions, 
reducing  actions  also  take  place  which  are  probably  caused  by  the 
hydrazine  that  has  been  formed  by  oxidation  of  carbamide.  The 
possibility  of  the  occurrence  of  hydrazine  is  of  importance  in  reference 
to  biochemical  analysis.  E.  W.  W." 
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Periodic  Relation  between  the  Atomic  Weights  and  the 
Index  of  Refraction.  F.  L.  Bishop  (Anier.  Chem.  J.,  19(i6,  35, 
84r — 86). — A  table  is  given  of  the  elements  arranged  in  order  of 
increasing  atomic  weight,  together  with  their  atomic  weights  and 
refractive  indices.  A  curve  is  constructed,  in  which  the  atomic 
weights  are  plotted  as  abscisste  and  the  refractive  indices  as  ordinate*, 
lu  this  way,  a  periodic  relation  between  the  atomic  weight  and  index 
of  refraction  is  made  apparent.  The  elementg  form  certain  well- 
defined  groups,  in  which  the  minima  are  Na,  Cu,  Ag,  and  Au.  The 
periodicity  is  most  evident  in  the  seri&s  from  C  to  CI,  as  in  this  series 
the  refractive  indices  of  all  the  elements  are  available.  E.  G. 

Flame  Spectrum  of  Mercmy.  Charles  de  Watteville  (Compt. 
rend.,  1906,  142,  269 — 270). — When  the  spi-ay  from  a  solution  of 
mercuric  acetate,  cyanide,  or  nitrate  is  injected  into  the  gas  to  be 
burned,  the  flame  spectrum  of  the  metal  thus  obtained  consists  of 
one  well-marked  line,  2536-72  (compare  Hartley  and  Ramage,  Abstr., 
1902,  ii,  189  ;  Gouy,  Abstr.,  1877,  ii,  105),  and  in  this  respect  mer- 
cury resembles  the  other  metals  (magnesium,  calcium,  zinc,  strontium, 
cadmium,  and  barium)  of  the  second  group  in  the  periodic  classification 
(compare  Ramage,  Abstr.,  1902,  ii,  545;  Watteville,  Abstr.,  1905,  ii, 
2).  The  three  points  obtained  for  magnesium,  zinc,  and  cadmium  by 
plotting  the  atomic  weights  of  the  metals  against  the  wave-lengths  of 
the  characteristic  line  of  their  spectra  lie  almost  on  a  straight  line, 
the  prolongation  of  which  passes  through  a  point  which  requires  the 
wave-length  3650'31  for  the  cliaracteristic  ray  of  mercury,  the  line 
which  is  very  prominent  in  the  arc  spectrum  of  the  metal. 

M.  A.  W. 

[Mutarotation  of  Sugars.]  Charles  Tanret  {Zeit.  physikcd. 
C}iem.,  1905,  53,  692). — Jungius  in  his  recent  paper  (Abstr.,  1905,  i, 
573)  has  overlooked  the  author's  latest  work  (ibid.,  i,  327). 

J.  C.  P. 

Solarisation  in  Silver  Bromide  Films.  Herma-V  Weisz  {Zeit. 
physikal.  Chem.,  1906,  54,  305 — 352). — The  author,  after  reviewing 
recent  work  bearing  on  the  nature  of  the  latent  image  in  silver 
bromide  and  chloride  (see,  for  example,  Luther,  Abstr.,  1900,  ii,  181, 
253  ;  Abegg,  Abstr.,  1900,  ii,  253  ;  1901,  ii,  217  ;  B.iur,  Abstr,  ly04, 
ii,  4),  concludes  that  it  consists  of  a  solid  solution  of  silver  subhaloid 
and  (jx)ssibly)  silver  in  silver  haloid.  This  solid  solution  contains  but 
little  silver  subhahad  or  silver,  and  is  very  stable  towards  oxidi.»ing 
and  reducing  agents.  It  appears  that  every  substance  capable  of 
forming  a  solid  solution  with  .silver  can  act  as  a  nucleus  for  both 
chemical  and  physical  development ;  thus,  gold,  platinum,  rhodium, 
iridium,  and  silver  sulphide  can  act  as  nuclei  for  development. 
VOL.  XC.  ii.  10 


138  ABSTRACTS   OF   CHEMICAL  PAPERS. 

The  latent  image  is  developable  probably  because  the  solid  solution 
referred  to  above  is  able  to  form  solid  solutions  with  silver  and  silver 
subhaloid.  The  silver  haloid  of  the  sensitive  film  is  reduced  by  the 
developer  to  silver  and  to  silver  subhaloid. 

The  phenomenon  of  solarisation  has  been  observed  in  the  case  of 
silver  bromide  films  deposited  on  glass  without  the  aid  of  any  binding 
medium  such  as  gelatin.  It  is  shown  that  solarisation  is  due  neither 
to  conversion  of  the  silver  bromide  of  the  film  into  a  modification 
which  is  reduced  only  with  difficulty  nor  to  tanning  of  the  gelatin  pre- 
venting diffusion  of  the  developer. 

A  method  is  described  whereby  the  tanning  of  gelatin  in  different 
plates  may  be  detected  and  compared.  J.  C.  P. 

Cathodic  Phosphorescence  of  Europium.  Geokges  Urbain 
{Compt.  rend.,  1906,  142,  205—207.  Compare  Abstr.,  1904,  ii,  340  ; 
1905,  ii,  250,  458,  711  ;  this  vol.,  ii,  28). — Pure  europium  oxide  does 
not  give  a  phosphorescent  spectrum,  but  when  diluted  with  lime  even  in 
the  proportion  of  lEugOg  :99CaO  it  gives  a  red  phosphorescence,  and 
similar  results  are  obtained  with  the  mixtures  of  europium  and 
gadolinium  oxides  forming  the  intermediate  fractions  in  the  separation 
of  the  two  elements.  The  fractions  rich  in  europium  give  a  red,  and 
those  rich  in  gadolinium  give  a  white,  phosphorescence,  the  spectra  of 
the  consecutive  fractions  changing  gradually  just  as  if  europium  were 
a  mixture  of  two  phosphorescent  earths  already  beginning  to  separate. 
This  is,  however,  not  necessarily  the  explanation,  for  if  a  specimen  of 
pure  europium  oxide  be  diluted  with  increasing  quantities  of  pure 
gadoliuium  oxide,  the  spectra  of  the  mixtures  show  a  similar  series  of 
changes,  and  similar  results  are  also  obtained  with  mixtures  of  pure 
europium  oxide  and  alumina  or  lime.  M.  A.  W. 

Absorption  of  u-Rays.  R.  K.  McClung  {PJiil  Mag.,  1906,  [vi], 
11,  131 — 142). — A  uniform  and  homogeneous  source  of  a-rays  is 
obtained  by  exposing  a  thin  wire  in  a  vessel  containing  the  emanation 
from  radium  ;  the  deposit  on  the  wire  contains  three  products,  radium 
A,  B,  and  C,  but  the  first  disappears  in  a  very  short  time  and  the 
second  gives  out  no  rays.  A  wire  prepared  in  the  foregoing  manner 
was  placed  at  the  bottom  of  a  narrow  hole  in  the  middle  of  a  brass 
block,  and  the  well-defined  cone  of  rays  thus  obtained  was  directed 
towards  wire  gauze  kept  at  a  constant  potential  and  placed  opposite  to 
a  zinc  plate,  which,  in  its  turn,  was  connected  to  one  pair  of  quadrants 
of  an  electrometer.  From  the  rate  of  leak  observed  for  different 
positions  of  the  radiating  material,  it  was  possible  to  study  the  extent 
to  which  the  a-rays  are  a))sorbed  by  their  passage  through  air. 
Allowance  was  duly  made  for  the  gradual  decay  of  the  activity. 

When  the  source  of  radiation  is  at  first  quite  close  to  the  gauze,  and 
is  then  gradually  moved  away,  the  ioni.sation  produced  gradually 
increases,  and  at  a  distance  of  about  5'8  cm.  reaches  a  maximum  ;  it 
then  diminishes  very  rapidly  until  at  a  distance  of  6*8  cm.  it  ceases 
altogether.  The  range  in  air  over  which  the  a-ray  can  produce 
ionization  is  therefore  about  6  8  cm.,  in  good  agreement  with  the  value 
6  7  cm.  obtained  by  Bragg  and  Kleemiau  (Abstr.,  1905,  4,  5).     Almost 
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"lie  same  value  too  has  been  found  by  Rutherford  (Abstr.,  1905,  ii, 
495)  in  his  investigation  of  the  distance  at  which  the  photographic  and 
phosphorescent  actions  of  the  a-rays  cease. 

When  thin  aluminiom  foil  is  interposed  between  the  source  of 
^.-radiation  and  the  gauze,  the  total  effective  range  of  the  a-rays  is 
-iiortened,  and  the  maximum  ionisation  occurs  at  a  point  nearer  the 
-e.  From  a  comparison  of  the  thickness  of  the  aluminium  foil  and 
lixc  extent  to  which  the  total  range  of  the  a-rays  is  shortened,  it  is 
calculated  that  the  thickness  of  air  equivalent  to  one  layer  of  the 
aluminium  foil  (000031  cm.  thick)  is  0-5  cm,  Rutherford  {loc.  eit.), 
using  the  photographic  and  phosphorescent  screen  methods,  found  that 
0*00031  cm.  of  aluminium  was  equivalent  in  absorptive  power  to 
0  54  cm.  of  air.  J.  C.  P. 

Some  Properties  of  the  a-Bays  firom  Badlam.  Eexest 
Rutherford  {PhU.  Mag.,  1906,  [vi],  11, 166 — 176).— The  author  deals 
with  the  criticisms  contained  in  a  recent  paper  by  Becquerel  (Abstr., 
1905,  ii,  665  ;  compare  also  1903,  ii,  256,  257,  402,  523  ;  1904,  ii,  6), 
who  believes  that  the  a-ravs  from  radium  are  homogeneous,  that  the 
a-particles  all  escape  into  the  air  with  the  same  velocity,  that  this 
velocity  is  not  altered  by  their  passage  through  matter,  and  that  the 
mass  of  the  a-particle  somehow  increases  in  its  passage  through  air,  the 
last  statement  being  the  explanation  of  the  decreasing  curvature  of  the 
path  of  the  rays  in  their  passage  through  air. 

The  author  reviews  the  experimental  evidence  and  the  various 
interpretations  suggested  by  Bragg  and  Kleemann  (Abstr.,  1905,  ii, 
4,  5,  791),  Becquerel  (/oc.  cit.),  and  himself  (Abstr.,  1905,  ii,  495),  and 
concludes  that  the  rays  from  radium  in  radioactive  equilibrium  are 
complex,  that  they  consist  of  a-particles  projected  with  different 
velocities,  and   that  these  velocities  decrease  as   the   particles   pass 

hrough  air  or  aluminium.  The  two  phenomena  observed  by 
iJecquerel,  namely,  (1)  the  absence  of  increased  deflection  of  the  rays 
from  a  thick  layer  of  radium  after  passing  through  aluminium,  (2)  the 
'iecreasing  curvature  of  the  path  of  the  rays  in  air,  are  both  necessary 

onsequences  of  the  complexity  of  the  rays.  There  is  evidence  also  of 
a  distinct  scattering  of  the  rays  from  radium  C  in  their  passage  through 
^ir.  J.  C.  P. 

Character  of  a-   and   y-Rays.     Otto  Wiogbb  {Jakrb.  Radioakt. 

■^.'UktrouiL,  1905,  2,  391 — 433). — In  order  to  obtain  a-rays  of  homo- 

.->.-neous  character,  radiotellurium  and  polonium  were  useid  as  source 

f  the  radiation  instead  of  radium,  which  gives  rise  to  several  types 

■f  a-rays.     Evidence  of  the  nature  of  the  a-rays  has  been  obtained 

''Y  a  study  of  their  absorption.     Whereas  the   total  absorption  co- 

tficient    of    a    bundle   of    rays    of    light  of    different   wave-lengths 

lecreases  with  increasing  thickness  of  the  absorbing  layer,  the  opposite 

>  the  case  with  rays  consisting  of  small  material  particles.     In  con- 

>^uenoe  of   collisions  in  the  absorbing  medium,  an  initially  homo- 

jeneous  bundle  of  rays  becomes   heterogeneous,    the    mean    energy 

velocity)  becomes  smaller,  and  since  the  absorption  increases  as  the 

velocity  diminishes,  the  absorption-coefficient  should  increase  with  the 
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thickness  of  the  layer  traversed.  The  experimental  data  indicate  that 
the  absorption-coefficient  of  the  a-rays  of  radiotellurium  and  polonium 
increases  with  the  thickness  of  the  absorbing  layer,  and  the  material 
nature  of  the  rays  is  established.  Experiments  on  the  leakage  between 
a  radiotellurium  or  polonium  rod  and  a  copper  cylinder,  both  well 
insulated  and  contained  in  a  highly  exhausted  vessel,  indicate  that 
these  substances  emit  negatively  charged  particles  of  low  velocity  as 
well  as  positively  charged  a-rays.  The  /3-rays  are  deviated  by  a  mag- 
netic field,  but  Becquerel's  observation  that  the  a-rays  of  polonium 
are  deviated  is  not  confirmed  by  the  author's  experiments  on  radio- 
tellurium. Using  the  photographic  method,  no  evidence  of  deviation 
of  the  a-rays  could  be  obtained,  and  the  conclusion  is  reached  that 
these  cannot  be  identical  with  the  a-rays  of  radium. 

In  order  to  obtain  information  on  the  question  as  to  whether  the 
y-rays  of  radium  are  rapidly  moving  ^-rays  or  Rbntgen  rays,  the  author 
has  examined  by  the  ionisation  method  the  absorption  of  these  rays 
by  plates  of  lead,  employing  much  thicker  layers  of  the  metals  than 
were  used  in  the  previous  experiments  of  Rutherford  and  McClelland. 
The  absorption-coefficient  decreases  at  first  with  increasing  thickness 
of  the  lead  plate,  but  attains  a  constant  value  for  a  thickness  of  1'6 
cm.  This  can  only  be  explained  on  the  assumption  that  the  y-rays 
consist  of  Rontgen  rays. 

When  the  y-rays  traverse  any  material,  they  give  rise  to  a  secondary 
radiation  which  is  also  capable  of  ionising  gases  and  thus  interferes 
with  the  effect  due  to  the  y-rays.  The  amount  of  this  secondary 
radiation  depends  on  the  material  traversed  by  the  rays,  and  in  the 
experiments  on  the  absorption  power  of  different  metals  the  effect  was 
eliminated  by  interposing  the  substance  between  the  radium  prepara- 
tion and  a  lead  plate  2*8  cm.  thick.  This  plate  served  to  absorb  the 
secondary  radiation,  and  was  placed  at  the  entrance  to  the  ionisation 
chamber.  The  absorption-coefficient  of  the  penetrating  y-rays  which 
enter  the  chamber  in  these  circumstances  is  found  to  be  strictly 
proportional  to  the  density  of  the  interposed  material.  The  following 
values  were  obtained,  K  being  the  absorption-coefficient  and  d  the 
density  : 

Mercury.     Lead.       Copper.       Iron.         Zinc.  Aluminium.  Sulphur, 

K{cm-'^) 0-283        0-241        0191         0-159         0-141         0-054        0-040 

Kid    0-0208      0-0213      0-0226       0-0211       0-0201       0-0200      0-0202 

These  values  for  ^are  much  smaller  than  those  given  by  Rutherford 
and  McClelland.  A  defioite  significance  can  only  be  ascribed  to  such 
numbers  when  the  thickness  of  the  medium  traversed  is  indicated  and 
the  effect  of  secondary  radiation  is  eliminated.  H.  M.   D, 

Ionisation  produced  in  various  Gases  by  the  Secondary 
/8-  and  y- Rays  of  Radium.  Gottlieb  Kuceka  {^Ann.  Physik,  1905, 
[iv],  18,  974 — 990). — The  ionisation  produced  in  a  number  of  gases 
by  secondary  radiation  from  various  solid  substances  is  found  to  be  the 
same  for  all  the  gases.  The  intensity  of  the  secondary  radiation  from 
those  of  the  solid  substances  which  are  elements  falls  oft"  in  general  wit 
increase  of  the  atomic  weight.  Comparison  of  the  author's  results^ 
with  those  of  Strutt  (/Voc.  Roy.  Soc,  1903,  72,  208)  shows  that  there^ 
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is  complete  agreement  between  the  relative  ionisation  due  to  secondary 
radiation  and  that  due  to  the  ^-rays  of  radium.  Certain  abnormal 
phenomena  observed  in  the  case  of  freshly-prepared  gases  are  attributed 
to  the  presence  of  very  sluggish  ions  which  are  only  gradually  elimin- 
ated. J.  C.  P. 

Heating  Effects  produced  by  Rontgen  Rays  in  different 
Metals  and  their  Relation  to  the  Question  of  Change  in  the 
Atom.  H.  A.  BuMSTEAD  {PhU.  Mag.,  1906,  [vi],  11,  292—317).— 
When  metals  and  other  substances  are  exposed  to  Rontgen  rays,  a 
complex  secondary  radiation  is  produced,  which  is,  to  some  extent  at 
least,  of  different  character  from  the  primary  radiation.  The  secondary 
radiation  may  arise  from  atomic  disintegration  produced  by  the 
Rontgen  rays,  in  which  case  the  law  of  the  conservation  of  energy  will 
not  apply,  or  may  be  due  to  other  causes,  when  the  law  in  question 
may  be  expected  to  hold.  To  test  this  point,  thin  strips  of  lead  and 
zinc,  covered  on  both  sides  with  aluminium  foil  so  as  to  have  the  same 
emissive  power,  were  exposed  alternately  to  the  rays,  and  the  radiation 
from  the  two  compared  by  reading  the  deflections  on  a  radiometer  with 
aluminium  vanes ;  since  the  secondary  radiation  is  to  a  great  extent 
absorbed  by  the  metals,  the  readings  will  be  a  measure  of  the  amounts 
of  heat  generated  in  the  strips.  When  the  conditions  were  such  that 
the  rays  were  equally  absorbed  in  the  two  strips,  it  was  found  that 
approximately  twice  as  much  energy  was  generated  in  the  lead  as  in 
the  zinc.  The  result  is  best  accounted  for  on  the  view  that  Rontgen 
rays  bring  about  atomic  disintegration  ;  the  energy  thus  liberated 
probably  forms  the  greater  part  of  the  energy  which  appears  when 
the  rays  are  absorbed  by  matter.  G.  S. 

«-Rays.  ELEUTHiiRE  Mascakt  {Compt.  rend.,  1906,  142,  122 — 124. 
Compare  Blondlot,  Abstr.,  1904,  ii,  604;  Bichat,  Abstr.,  1904,  ii, 
531,  532,  641  ;  Becquerel,  Abstr.,  1904,  ii,  602,  641,  642  ;  Rothe, 
Abstr.,  1904,  ii,  603  ;  Gutton,  Abstr.,  1904,  ii,  603).— Details  are 
given  of  a  series  of  measurements  of  the  position  of  points  of  maximum 
intensity  in  the  spectrum  produced  by  passing  the  n-rays  from  a  Nernst 
lamp  through  an  aluminium  prism.  For  this  purpose,  a  phosphorescent 
creen  was  mounted  on  the  carriage  of  a  dividing  engine,  and  each  of 
four  independent  observers  (Blondlot,  Gutton,  Virtz,  and  Mascart) 
either  recorded  the  position  of  the  screen  at  points  of  maximum 
intensity  whilst  the  carriage  proceeded  in  one  direction,  or  the 
carriage  was  arrested  by  the  observer  at  such  points  whilst  proceeding 
both  up  and  down  the  scale,  and  the  readings  were  taken  by  a  second 
l)erson.     The  results  obtained  by  the  latter  method  are  appended  : 

f  _>  375-6         370-4         3634         3562 
^'°^^'°^     I  ^-375.3         370-3         363-4         3562 
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Photographic  Experiments  on  the  Action  of  w-Rays  on  an 
Oscillating  Spark.  C.  Gutton  (Gompt.  rend.,  1906, 142,  145—149). 
— Blondlot  observed  that  when  the  primary  spark  of  a  Hertzian 
oscillator  is  subjected  to  the  action  of  ^^-rays,  the  brightness  of  the 
secondary  spark  is  diminished  (Bev.  gen.  Sci.,  1905,  727).  The  author 
has  obtained  photographic  confirmation  of  this  observation  by  develop- 
ing a  photographic  plate,  one-half  of  which  has  been  exposed  for  one 
minute  to  the  action  of  the  secondary  spark  of  a  Hertzian  oscillator, 
and  the  other  half  similarly  exposed,  while  the  primary  spark  is 
subjected  to  the  action  of  n-rays  from  a  Nernst  lamp  ;  thirty-seven 
such  photographs  show  that  the  brightness  of  the  secondary  spark  is 
diminished  by  the  action  of  w-rays  on  the  primary  spark.  The  original 
contains  full  details  of  the  apparatus  employed.  M.  A.  W. 


Relation  between  the  Radioactivity  and  the  Composition 
of  Uranium  Compounds.  Herbert  N.  McCoy  {Phil.  Mag.,  1906, 
[vi],  11,  176—186.  Compare  Abstr.,  1904,  ii,  528  ;  1905,  ii^  366).— 
The  author's  previous  work  showed  that  the  total  activity  of  1  gram 
of  pure  uranium  is  791  times  that  of  1  sq.  cm.  of  a  layer  of  the  pure 
oxide  UgOg,  sufficiently  thick  to  be  of  maximum  activity.  The  proof 
that  this  oxide  was  free  from  appreciable  quantities  of  radium  has  now 
been  obtained  by  starting  with  a  uranium  ore  and  continuing  the  pro- 
cesses of  purification  until  no  further  change  of  activity  occurred.  The 
oxide  UgOg,  obtained  as  a  result  of  these  processes,  had  practically  the 
same  activity  as  the  pure  oxide  used  previously,  which  was  obtained  by 
the  ignition  of  uranium  nitrate. 

The  oxide  UgOg  may  be  used  in  preparing  a  standard  of  activity 
capable  of  being  reproduced  with  an  accuracy  of  a  few  tenths  of  1 
per  cent.  Ordinary  uranium  salts  are  treated  successively  with 
ammonium  carbonate,  ammonium  sulphide,  and  barium  chloride. 
Ammonium  uranate  is  precipitated  and  converted  into  the  oxide  UgOg 
by  ignition  in  a  current  of  oxygen.  About  1  gram  of  the  oxide  is  re- 
duced to  an  impalpable  powder  by  grinding  in  an  agate  mortar  with 
some  freshly-distilled  chloroform.  It  is  then  stirred  up  with  more 
chloroform  and  poured  into  a  shallow  metal  dish  about  7  cm.  in  dia- 
meter. Spontaneous  evaporation  of  the  chloroform  then  leaves  a  uni- 
form adherent  black  film  of  the  oxide.  The. total  activity  of  1  gram 
of  uranium  is  791  times  the  observed  or  surface  activity  of  each  sq.  cm. 
of  such  a  film. 

The  total  activity  of  any  uranium  compound  may  be  found  also  by 
comparing  the  activities  of  films  of  the  compound  of  different  thick- 
nesses with  the  activity  of  a  standard  film  of  the  oxide  UsOg,  prepared 
as  above, and  then  extrapolating  to  zero  thickness.  This  method  is  shown 
to  give  good  results  in  the  case  of  pure  uranium  compounds,  and  has 
further  been  used  to  determine  the  total  activity  of  samples  of  pitch- 
blende, gummite,  and  carnotite.  It  is  found  that  for  the  foregoing 
minerals  the  ratio  k/P,  where  k  is  the  total  activity  of  unit-mass  of  the 
mineral  and  P  is  the  weight  of  uranium  in  1  gram  of  the  mineral,  is 
nearly  constant  and  equal  to  3280.  This  means  that  for  equal  content 
of  uranium  the  ores  are  4*15  times  as  active  as  the  pure  uranium  com- 


GENERAL  AND   PHYSICAL   CHEMISTRY.  143 

pounds.     It  is  further  estimated  that  radium  is  3'3  x  10''  to  4*25  x  10^ 
times  as  active  as  uranium.  J.  C.  P. 

Radioactivity  of  Uranyl  Double  Salts.  Willy  Marckwald 
(Ber.,  1906,  39,  200—203.  Compare  Meyer  and  Wendel,  Abstr.,  1904, 
ii,  130  ;  Rimbach,  ibid.,  ii,  264). — The  statement  of  Rimbach  and  Grewe 
that  certain  uranium  compounds  exhibit  greater  activity  than  uranium 
itself  is  inconsistent  with  Rutherford's  theory.  The  author  has  there- 
fore examined  the  behaviour  of  uranyl  potassium  nitrate,  uranyl 
thallium  nitrate,  uranyl  ethylenediamine  nitrate  and  sulphate,  and 
uranium  nitrate,  and  finds  that  the  intensity  of  the  a-rays,  measured  by 
an  electrometer,  is  the  same  in  each  case.  In  order  to  compare  the 
intensity  of  the  ^-rays,  flat,  thin-walled  glass  flasks  containing  the  salts 
were  placed  on  opaque  paper  enclosing  a  photographic  plate  and  masked 
with  patterns  of  glass,  lead,  and  aluminium  foil ;  the  behaviour  of  the 
five  salts  was  almost  the  same.  When  the  flasks  are  placed  directly  on 
the  plate,  the  latter  exhibits  marked  blackening  due  to  the  emission  of 
light  from  the  salts,  particularly  the  uranyl  potassium  nitrate  and  the 
uranyl  ethylenediamine  nitrate,  which  by  their  pronounced  fluorescence 
also  differ  from  the  other  three.  C.  S. 

Diminution  of  the  Radioactivity  of  Polonium  with  Time. 
[Madame]  Marie  Curie  {Compt.  rend.,  1906,  142,  273— 276).— A 
specimen  of  poloniferous  bismuth  oxide  (Abstr.,  1900,  ii,  82),  250  times 
more  active  than  uranium,  was  placed  in  a  shallow,  circular  cavity  in  a 
metal  disc  and  the  radioactivity  measured  at  stated  intervals  of  time. 
The  diminution  in  the  intensity  of  the  radiation  is  an  exponential 
function  of  the  time,  and  is  expressed  by  the  equation  I=Iffi~^*^ ;  the 
activity  falls  to  half  the  original  value  in  140  days.  The  value  of  the 
constant  a,  which  is  characteristic  of  polonium,  is  000495  when  t  is 
measured  in  days,  and  is  identical  with  the  corresponding  constant 
(0-00497)  found  by  Marckwald  for  radiotellurium  (Abstr.,  1902,  ii, 
508;  1905,  ii,  159,  623),  a  fact  which  establishes  its  identity  with 
polonium,  the  first  strongly  radioactive  element  discovered  by  the 
author  and  Pierre  Curie.  The  curve  obtained  by  plotting  the  time 
against  log/  in  the  above  experiment  is  a  straight  line,  and  parallel 
lines  are  obtained  when  plates  of  bismuth  dipped  in  solutions  of  the 
chloride  of  radioactive  bismuth  are  used  instead  of  the  poloniferous 
bismuth  oxide  (Marckwald,  Abstr.,  1902,  ii,  508)  or  when  a  similar 
plate  is  covered  with  a  sheet  of  aluminium  O'Ol  mm.  in  thickness. 

M.  A.  W. 

Photoelectric  EfiTect  of  Selenium.  Camillo  Carpini  {Atti  R. 
Accad.  Liiicei,  1905,  [v],  14,  ii,  667 — 673). — At  the  tempemture  of 
liquid  air,  the  photoelectric  effect  of  selenium  is  detectable,  but  very 
-light.  Bid  well's  theory,  according  to  which  the  action  of  light 
letermines  the  formation  of  conducting  selenidos,  is  hence  improbable. 
The  author  found  that  the  photoelectric  effects  of  two  preparations  of 
selenium  were  032  and  0247  resjiectively  at  about  8°  and  0'07  at  96", 
♦  he  temperature-coefficient  being  heoco  0003  and  0002  in  the  two 
'  ises.  The  resi-stanco-brightncss  curve  for  selenium  varies  according 
a«  the  light-intensity  is  being  raised  or  diminished.  T.  H.  P, 
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Decomposition  of  Carbon  Dioxide  by  the  Point  Discharge. 
T.  NoDA  and  Emil  Wakburg  (Ann.  Physik,  1906,  [iv  ],  19,  1 — 13. 
Compare  Warburg,  Abstr.,  1904,  ii,  24;  Gray,  ibid.,  25). — Brodie, 
using  a  Siemen  tube,  found  (Phil.  Trans.,  1874,  164,  83)  that  carbon 
dioxide  exposed  to  the  action  of  the  silent  discharge  was  decomposed  to 
tho  extent  of  1-5 — 2*7  per  cent.,  and  that  about  50  per  cent,  of  the 
oxygen  produced  was  ozonised.  The  authors,  using  a  point  discharge, 
find  that  the  carbon  dioxide  is  decomposed  to  the  extent  of  3  per  cent., 
and  that  about  19  per  cent,  of  the  oxygen  produced  is  ozonised. 

The  number  of  coulombs  required  to  decompose  a  gram-equivalent 
of  carbon  dioxide  is  only  2610,  which  shows  that  the  decomposition  of 
this  gas  by  the  silent  discharge  is  not  an  electrolytic  process.  It  is 
shown  also  that  of  the  electrical  energy  supplied  only  1"1  per  cent,  is 
converted  into  chemical  energy. 

For  a  negative  point  discharge,  it  appears  that  the  amount  of 
decompo.sition  depends  only  on  the  total  electricity,  not  on  the 
current  strength.  Further,  the  number  (IV)  of  coulombs  per  molecule 
of  carbon  dioxide  decomposed  increases  as  the  density  of  the  gas  is 
diminished.  It  is  found  that  .A^  falls  off  as  the  temperature  rises  ;  but 
this  result  requires  further  experimental  support.  J.  C.  P. 

Some  Concentration  Cells  in  Methyl  and  Ethyl  Alcohols. 
J.  Hunt  Wilson  (Amer.  Chem.  J.,  1906,  36,  78 — 84). — Determinations 
have  been  made  of  the  E.M.F.  of  some  cells  of  the  type  Ag — iV^/lO 
alcoholic  silver  nitrate — i\7100  alcoholic  silver  nitrate — Ag,  at  25° 
and  0°.  Solutions  of  silver  nitrate  of  four  different  concentrations  in 
methyl  alcohol  and  of  three  different  concentrations  in  ethyl  alcohol 
were  employed.  The  results  are  tabulated  and  compared  with  the 
values  of  the  E.M.F.  calculated  from  Nernst's  formula.  The  agree- 
ment between  the  observed  and  calculated  values  is  good  in  the  case 
of  the  ethyl  alcohol  cells,  but  somewhat  poor  in  that  of  the  methyl 
alcohol  cells.  The  results  indicate  that  Nernst's  formula  is  applicable 
to  alcoholic  as  well  as  to  aqueous  solutions,  but  further  experiments  are 
required  to  confirm  this  conclusion.  E.  G. 

Electrical  Conductivity  of  Solutions  of  Compounds  of 
Dimethylpyrone  with  Trichloroacetic  Acid  in  Chloroform  and 
Benzene.  Wladimir  A.  Plotnikoff  (./.  Russ.  Phys.  Chem.  Soc,  1905, 
37,  875—881.  Compare  Abstr.,  1905,  ii,  433).— The  author  finds  that 
the  two  double  compounds  formed  from  dimethylpyrone  and  trichloro- 
acetic acid  have  measurable  conductivities,  and  are  hence  dissociated 
in  benzene  or  chloroform  solution.  These  results  are  in  disagreement 
with  those  of  Kahlenberg  and  Lincoln  (Abstr.,  1899,  ii,  397)  and  of 
Patten  (Abstr.,  1903,  ii,  417),  who  state  that  chloroform  has  no 
appreciable  ionising  power.  T.  H.  P. 

Relation  between  Electrolytic  Dissociation  and  Dielectric 
Constant.  EiMiL  VyAVV.  {Zeit.  Eleklrochem.,  1905,  11,  936 — 938). — In 
the  partition  of  an  electrolyte  bitween  two  solvents,  it  is  not  unlikely 
that  the  ratio  of  the  concentrations  of  the  ions  in  the  two  solvents 
might  be  equal  to  the  ratio  of  the  cubes  of  the  dielectric  constants  of 
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the  solvents.     The  author  attempts  to  test  this  by  means  of  existing 
data  without  any  conclusive  result.  T.  E. 

Cathodic  Behaviour  of  Sulphur,  Selenium,  and  Tellurium. 
Erich  MCller  and  Romuald  Nowakowski  [Zeit.  Elcktrochem.,  1905, 
11,  931 — 936.  Compare  this  vol.,  ii,  18,  and  Le  Blanc,  this  vol.,  ii,  67). 
— In  0"1X  potassium  hydroxide  solution,  selenium  dissolves  at  the 
cathode  with  tbe  valency  0*67  to  0'75,  sulphur  with  the  valency 
0*57  to  0'89,  and  tellurium  with  valency  about  0'9.  The  potentials  at 
which  solution  begins  (measured  against  the  O'l-Y  calomel  electrode) 
are  sulphur  0  53  volt,  selenium  0'8U4:  volt,  tellurium  1*07  volt. 

T.  E. 

Oxidation  and  Reduction  in  the  Electrolysis  of  Salts  of 
Iron.  Z.  Karaoglaxoff  {Zeit.  Elektrocliera.,  19t)6,  12,  5 — 16.  Com- 
pare Abstr.,  1905,  ii,  674). — The  rate  of  reduction  of  a  ferric  salt  by 
electrolysis  depends  on  the  rate  at  which  ferric  ions  can  be  changed  into 
ferrous  ions  at  the  electrode  and  on  the  rate  at  which  ferric  ions  can 
diffuse  into  the  layer  of  solution  in  contact  with  the  electrode.  In  a 
solution  which  is  not  stirred,  convection  also  occurs ;  owing  to  the 
changes  of  composition  and  density  in  the  solution  near  the  electrode, 
convection  currents  are  produced  which  tend  to  keep  up  the  concentra- 
tion of  the  ferric  ions  at  the  electrode.  The  same  considerations  hold 
good  for  the  oxidation  of  a  solution  of  a  ferrous  salt. 

By  an  application  of  Sand's  method  (Abstr.,  1901,ii,  82),  the  author 
shows  that  the  time  t  during  which  a  current  i  must  flow  in  order  to 
diminish  the  concentration  of  the  ferric  or  ferrous  ions  at  the  electrode 
to  such  a  small  value  that  hydrogen  (or  oxygen)  is  evolved  in  a  solu- 
tion of  concentration  c  is  given  by  the  expression  i  Jt  —  k.c.  The 
constant  k  is  proportional  to  the  square  root  of  the  diffusion  co- 
eflBcient  of  the  salt.  This  formula  is  shown  to  hold  good  for  ferrous 
and  ferric  salts  so  long  as  the  current  is  not  too  small.  For  very 
small  currents,  convection  at  the  electrode  suffices  to  maintain  the  con- 
centration of  the  ferrous  or  ferric  ions  above  the  limit  at  which  gas  is 
evolved. 

The  potential  of  the  electrode  during  the  period  in  which  the  con- 
centration of  the  iron  salt  is  diminishing  is  also  measured,  and  tbe 
curves  obtained  are  found  to  have  the  general  form  required  by  the 
assumptions  that  the  loss  of  ferric  ions  at  the  electrode  is  being 
replaced  by  diffusion  and  that  the  relation  between  the  potential  of 
the  electrode  and  the  concentration  of  the  solution  is  given  by  Peters' 
formula  (Abstr.,  1898,  ii,  419).  T.  E. 

Rate   of   Migration   of  Complex   Ions.      James   W.    McBain 

{Zeit.  Elektrochevu,  1905,  11,  961— 963).— A  resume  of  the  methods 
which  have  been  proposed  for  measuring  the  rate  of  migration  of 
complex  ions  (Trans.,  1904,  85,  1305,  and  Abstr.,  1905,  ii,  371). 

T.  E. 

Physico-chemical  Side  of  Organic  Electrochemistry.  Waltheb 
Lob  {Zeit,   Eleklrochem.,    1906,  12,   2—5). — General  remarks  on  the 
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inter-connection  of  the  physico-chemical  and  preparative  aspects  of 
organic  chemistry.  T.  E. 

New  Magneto-optical  Properties  of  Colloidal  Solutions  of 
Ferric  Hydroxide.  A.  Cotton  and  H.  Mouton  {Compt.  rend., 
1906,  142,  20.3 — 205). — The  authors  have  previously  shown  {Compt. 
rend.,  1905,  141,  317,  349)  that  the  property  shown  by  certain  colloidal 
solutions  of  ferric  hydroxide  of  becoming  doubly  refracting  (positive 
or  negative)  when  placed  in  a  uniform  magnetic  field  and  illuminated 
by  a  ray  of  light  perpendicular  to  the  field  appears  to  be  associated  with 
the  size  and  not  with  the  nature  of  the  particles,  for  the  double  refrac- 
tion is  greatly  increased  by  heating  the  solutions,  whereby  the  size  of 
the  particles  is  augmented.  Similar  results  were  obtained  with  a 
solution  containing  minute  crystals  of  calcium  carbonate  in  suspension. 

In  the  present  paper,  it  is  shown  that  the  matter  in  suspension  in 
these  solutions  has  a  negative  magnetic  rotation,  greater  in  extent  and 
opposite  in  sign  to  that  of  water,  so  that  when  such  a  concentrated 
solution  is  diluted  the  magnetic  rotation,  initially  negative,  becomes 
zero  and  finally  positive. 

The  magnetic  rotation  of  these  solutions  does  not  vary  directly  with 
the  strength  of  the  magnetic  field  (law  of  Verdet),  but  increases 
rapidly  at  first  and  then  more  slowly. 

The  effects  produced  by  a  magnetic  field  on  certain  colloidal  solutions 
are  probably  due  to  the  magnetism  and  orientation  of  the  particles  in 
suspension,  for  if  gelatin  is  added  to  one  of  these  solutions  contained 
in  a  hollow  glass  prism,  and  it  is  allowed  to  solidify  while  placed 
between  the  poles  of  an  electro-magnet,  the  double  refraction  persists 
for  several  days  after  the  prism  is  removed  from  the  magnetic  field. 

M.  A.  W. 

Velocity  of  Ions  produced  by  a  Flame.  Giuseppe  Gianfran- 
CESCHi  {Mem.  R.  Accad.  Lincei,  1905,  [v],  5,  594 — 619). — The  author 
describes  a  modification  of  J.  J.  Thomson's  method  for  measuring  the 
velocity  of  ions  produced  by  a  flame.  Results  obtained  by  the  new 
method  show  that  the  variation  of  the  potential  in  the  region  between 
a  flame  and  two  plates  parallel  with  it  is  sensibly  the  same  for  the 
positive  as  for  the  negative  flame.  The  curves  representing  this 
variation  exhibit,  however,  appreciable  differences  according  as  the 
potential  difference  between  the  plates  is  high  or  low.  The  curve  has 
a  true  maximum  corresponding  with  the  top  of  the  flame.  The  force 
is  zero  in  the  flame,  but  outside  of  the  latter  rapidly  increases  to  a 
value  which  is  maintained  nearly  up  to  the  plate,  whore  rapid  increase 
again  occurs.  Just  outside  of  the  flame,  the  electrical  density  produced 
by  the  ions  of  either  sign  reaches  a  maximum,  afterwards  falling  to  a 
minimum,  which  is  maintained  constant  over  a  certain  space  j  near  the 
plate,  it  increases.  The  space  over  which  the  density  remains  constant 
is  the  smaller  the  larger  the  P.O.  between  the  plates.  The  formula! 
given  by  J.  J.  Thomson  and  by  Child  do  not  accurately  express  the 
velocity  of  the  ions.  The  results  obtained  are  better  in  accordance 
with  the  expression  /fc=  4:Tri/{X.dX/dx),  where  i  represents  the  current 
and  X  the  electric  force,  and  x  is  the  direction  given  by  the  common 
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normal  to  the  two  plates.  All  the  elements  in  this  formula  are 
measured  at  one  and  the  same  point,  so  that  the  velocity  obtained  is 
the  true  specific  velocity  of  the  ions  at  that  point  and  not  merely  the 
mean  value  over  a  certain  space. 

The  specific  velocity  of  the  ions  depends  on  :  (1)  the  intensity  of  the 
flame ;  (2)  the  difference  of  potential  between  the  plates,  and  (3)  the 
distance  from  the  flame.  The  numbers  obtained  agree  very  well  with 
those  given  by  Mache  {Phys.  Zeit.,  1903,  717),  but  differ  from  those  of 
ChM{Phys.  Review,  1899,  12,  65)  and  of  McClelland  {Phil.  Mag., 
1898,  46,  29).  The  value  arrived  at  for  knjkp  is  in  complete  accord 
with  that  given  by  Mache  {loc.  cit.)  and  is  very  near  to  that  obtained 
by  Zeleny  {Phil.  Mag.,  1898,  46,  133).  *  T.  H.  P. 

Specific  Heat  of  Superheated  Steam.  Ludwig  Holborx  and 
Fritz  Hexnixg  {Ann.  Physik,  1905,  [iv],  18,  739—756). — The  authors 
have  determined  the  specific  heat  'of  .superheated  steam  relatively  to 
that  of  air,  and  find  that  the  mean  value  {ce)  of  the  specific  heat  of 
water  vapour  between  0^  and  ^  and  at  the  constant  pressure  of  one 
atmosphere  is  given  satisfactorily  by  the  formula : 
C(,  =  0-4460(1 +0-000096^). 

The  increase  of  specific  heat  with  temperature  involved  in  this 
formula  is  not  so  rapid  as  that  which  has  been  deduced  from  explosion 
experiments.  J.  C,  P. 

Fusion,  Boiling-point,  and  Vapour  Composition  Curves 
(760  mm.  pressure)  in  the  Binary  Systems  Ortho-  + 
Para-,  Ortho-  +  Meta-,  Para-  -f  Meta-bromonitrobenz- 
ene;  Fusion  Curves  for  Mixtures  of  Diphenylamine  and 
Phenanthrene.  J.  von  Narbutt  {Zeit.  physikal.  Chem.,  1905,  53, 
G97 — 714). — The  boiling-point  curves  in  the  case  of  the  isomerides 
i  ise  continuously  from  the  boiling  point  of  the  more  volatile  con- 
stituent to  that  of  the  less  volatile  constituent.  As  the  differences 
between  the  boiling  points  of  the  pure  substances  are  small,  the  vapour 
composition  curves  in  all  cases  are  nearly  straight  lines.  The  fusion 
curves  in  all  cases  are  of  the  simplest  type,  consisting  of  two 
branches  which  meet  at  a  eutectic  point.  The  two  curves  obtained 
when  (1)  o-  (2)  ^^-bromonitrobenzene  is  added  to  7»-bromonitro- 
benzene  are  exactly  coincident,  whilst  the  two  similar  pairs  of  curves 
obtained  when  the  ortho-  and  the  para-compounds  are  taken  absolvents 
exhibit  a  divergence.  Hence  the  author  concludes,  in  view  of  Jaeger  s 
work  on  the  tribromotoluenes  (Abstr.,  1905,  ii,  304),  that  the  crystallo- 
graphic  symmetry  of  o-  and  p-bromonitrobenzene  is  close,  m- 
bromonitrobenzene  belonging  to  a  different  category.  Tlie  author 
makes  a  detailed  comparison  of  the  actual  fu.sion  curve.s  obtained  with 
the  "  ideal "  fusion  curves  calculated  from  Le  Chatelier's  formula 
(Abstr.,  1894,  ii,  272).     The  agreement  is  generally  good.     J.  C.  P. 

Modification  of  Beckmann's  Boiling  point  Apparatus. 
Krwin  Rupp  {Zeit.  physikal.  Chem.,  1905,  63.  r,<j;{  — 61)0).  -In  onh-r  to 
IMjrmit  the  determination  of  the  weight  of  the  solvent  as  well  a-s  its 
volume,  the  apparatus  described  by  Beckmann  '  Vi>-^»>-    1902.  ii,  30.T 
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1903,  ii,  533)  has  been  slightly  modified.  Instead  of  the  inner  tube 
being  fused  into  the  outer  tube,  the  latter  is  provided  with  a  ground 
neck  into  which  the  former  fits.  The  various  operations  necessary  for 
a  molecular  weight  determination  by  this  modified  apparatus  are 
described  in  detail.  J.  C.  P. 

Distillations  in  High  Vacua.  Ernst  Erdmann  {Ber.,  1906,  39, 
192—194). — The  method  described  by  Wohl  and  Losanitsch  (this  vol., 
ii,  72)  has.  been  already  used  by  the  author,  and  also  by  Yalentiner  and 
Schmidt  (Abstr.,  1905,  ii,  704).  The  author's  method  consists  in  using 
a  glass  tube  containing  charcoal  from  cocoanut  shells  in  conjunction 
with  the  apparatus  already  described  (Abstr.,  1904,  ii,  20).  The  need 
for  an  absolutely  air-tight  apparatus  is  insisted  on.  J.  J.  S. 

[Distillations  in  High  Vacua.]  Alfred  Wohl  {Ber.,  1906,  39, 
513 — 514). — A  reply  to  E.  Erdmann  (preceding  abstract).  C.  S. 

Heat  of  Neutralisation  of  Strong  Acids  and  Bases,  as 
affected  by  Temperature  and  Concentration.  A.  Wormann 
{Ann.  Physik,  1905,  [iv],  18,  775 — 795). — The  heat  of  neutralisation 
(s)  has  been  determined  for  several  strong  acids  and  bases  at  tempera- 
tures between  0°  and  32°.  The  variation  of  s  with  temperature  {t)  over 
this  interval  is  satisfactorily  represented  by  the  formula  s  =  SQ'-At,  in 
which  Sq  is  the  heat  of  neutralisation  at  0°,  and  ^  is  a  constant.  It 
will  thus  be  seen  that  the  temperature-coefiicient  of  the  heat  of 
neutralisation  increases  as  the  temperature  rises.  The  value  of  s  for 
potassium  salts  is  greater  than  for  the  corresponding  sodium  salts,  and 
the  decrease  of  s  with  rising  temperatux'e  is  more  marked  for  the 
sodium  salts  than  for  the  potassium  salts.  There  is  no  appreciable 
difference  in  the  values  of  s  for  nitrate  and  chloride,  although  the 
temperature-coefiicient  is  rather  greater  in  the  first  case.  The  heat  of 
neutralisation  is  independent  of  the  concentration  in  solutions  between 
Njl  and  NjlQ  strength.  In  i\^-solutions,  the  heat  of  neutralisation  is 
greater,  wjiilst  trustworthy  measurements  could  not  be  made  in  solu- 
tions of  less  than  iV710  strength.  J.  C.  P. 

Constant  Temperature  Bath  for  Low  Temperatures.  A.  Given 
{J.  Amer.  Chem.  Soc,  1905,  27,  1519— 1524).— A  bath  is  described 
which  is  designed  to  maintain  the  water  in  it  at  a  constant  tempera- 
ture of  15"6°,  and  is  particularly  suitable  for  adjusting  the  temperature 
of  pyknometers  in  sp.  gr.  determinations.  The  temperature  is 
regulated  by  the  use  of  a  large  ice-box  immersed  in  the  water  and  also 
by  means  of  a  Bunsen  burner  connected  with  a  gas-regulator.  The 
pyknometers  are  supported  on  a  shelf  and  kept  immersed  in  the  water 
in  the  bath.  Modifications  have  been  devised  for  giving  a  temperature 
of  20°.  For  details  of  the  apparatus,  the  description  and  diagrams  in 
the  original  must  be  consulted.  E,  G. 

Direct  Proportionality  between  the  Freezing  Point  of  a 
Mineral  Water  of  the  Acid  Carbonate  Class  and  the  Composi- 
tion of  the  Water  expressed  in  terms  of  the  Anhydrous 
Salts  and  Normal  Carbonates.  Lucien  Graux  (Conipt.  rend., 
1906,  142,  166 — 167). — The  freezing  point  of  a  solution  containing 
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1/10  gram-molecule  of  sodium  carbonate  per  litre  is  -  0-455°,  whilst 
that  of  the  corresponding  solution  of  sodium  hydrogen  carbonate  is 
-  0*389°,  or  practically  the  same  as  that  of  a  solution  containing  1/20 
gram-molecule  of  sodium  carbonate  per  litre,  namely,  -  0*356°.  It  follows 
therefore  that  the  osmotic  pressure  of  a  solution  of  sodium  hydrogen 
carbonate  is  determined  by  sodium  carbonate  molecules  only,  the 
carbonic  acid  behaving,  from  the  cryoscopic  point  of  view,  as  if  it  were 
entirely  free,  and  the  freezing  point  of  a  mineral  water  of  the  acid 
carbonate  class  is  proportional  to  the  number  expressing  the  composi- 
tion of  the  water  in  anhydrous  salts  and  normal  carbonates. 

M.  A.  W. 

Osmotic  Pressure  of  Dilute  Aqueous  Solutions.  Percival  S. 
Baklow  {Proc.  Camb.  Phil.  Soc,  1905,  13,  (iv),  229—240.  Compare 
Abstr.,  1905,  ii,  507). — Details  of  experiments  on  the  measurement  of 
the  osmotic  pressure  of  dilute  solutions  are  recorded.  On  account  of 
the  impurities  absorbed  by  the  outer  water  from  the  air  and  the  slight 
solubility  of  the  material  of  the  pot,  the  values  obtained  for  the  pressure 
of  very  dilute  solutions  are  too  small.  When  the  first  source  of  error 
is  guarded  against,  the  experimental  values  approach  more  closely  to 
the  theoretical  ones,  but  still  exhibit  considerable  deviations. 

H.  M.  D. 

Organic  Solvent  and  Ionising  Media.  II.  Paul  "Walden 
(Zeit.  jihysikal.  Chem.,  1906,  54,  131—230.  Compare  Abstr.,  1904,  ii, 
227). — The  author  has  studied  the  dissociating  power  of  49  solvents  by 
taking  one  solute  throughout,  namely,  tetraethylammonium  iodide,  and 
determining  the  equivalent  conductivity.  A,  for  various  dilutions  at  the 
temperatures  0°  and  25°.  The  value  of  Aqq  was  obtained  by  calcula- 
tion and  extrapolation  and  the  degree  of  dissociation  a  was  calculated 
for  each  solution  by  the  usual  formula,  a  =  A/A^q  •  In  the  great 
majority  of  cases,  A  increases  with  the  dilution,  as  in  aqueous  solutions  ; 
the  irregular  variation  of  A  for  a  few  solvents  (aldehyde  and  acetic 
acid,  for  example)  is  attributed  to  interaction  between  solvent  and 
solute. 

The  author's  results  are  in  harmony  with  the  Nernst-Thomson  rule, 
and  show  clearly  the  close  parallelism  between  the  dielectric  constant 
of  the  solvent  and  its  dissociating  power  ;  the  greater  the  dielectric 
constant  of  the  solvent,  the  greater,  for  a  given  dilution,  is  the  degree 
of  dissociation  of  the  tetraethylammonium  iodide.  This  will  be  seen 
from  the  following  table,  in  which  the  solvents  which  behave  normally 
in  regard  to  variation  of  A  are  arranged  according  to  their  dielectric 
constants,  the  corresponding  data  for  w.iter  being  adtled  for  the  sake 
of  compari.son.  The  degrees  of  dissociation  are  rei:orded  tor  iV/lOO, 
iV^/lOOO,  and  A72OOO  solution  ;  c  is  the  dielectric  constant  at  20". 

It  will  be  ob.served  that  the  dissociating  power  of  solvents  belonging 
to  the  same  homologous  .series  diminishes  from  the  first  meml»er 
upwards  (for  example,  methyl  alcohol  and  ethyl  alcohol  ;  methyl  thio- 
cyanate  and  ethyl  thiocyanate  ;  benzonitrilo  and  phetiylaoetonjtrile). 
Certain  solvents  (for  example,  acetaldoxime  and  tetranitromethane), 
which  do  not  appear  in  the  following  table,  supply  in  another  way  a 
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Percentage  dissociation. 

.Aoo  ' ' ^ 

Solvent.  €.  at  25°.       i)  =  1 00.  ■y  =  1000.  i;  =  2000. 

Water     817  112  91  98  99 

Forniamide    84-0  25  93  98  98 

Glycollonitrile  679  7r5  93  98  99 

Succinonitrile    57-3— 61-2  35-5(60")    90  95  96 

Citraconic  anhydride   ...           39-5  22-5  82  93  94 

Nitromethane    38-2— 40-4  120  78  92  93 

Furfnraldehyde     36-5— 39-4  50      about  78  91  93 

Lactonitrile   377  40  —  89  91 

Acetonitrile   35-8— 36-4  200  74  90  92 

Methyl  thiocyanate      ...  33-3— 35-9  96  77  89  91 

Ethylene  glycol    34-5  8  78  89  — 

Nitrobenzene     33  "4 -37 '4  40  71  88  90 

Methyl  alcohol 32-5— 34-8  124  73  88  90 

Methyl  cyanoacetate    ...           288  29*5  69  84  87 

Propionitrile      26-5— 27-2  165  65  84  87 

Ethyl  thiocyanate    26-5— 31-2  84-5  63  83  86 

Ethyl  cyanoacetate  26-2—267  28-2  65  83  87 

Benzonitrile  26-0  56-5  61  80  84 

Epichlorohydrin   26-0  (?)  66-8  60  81  85 

Acetylacetone    25-1—26-0  79  —  83  87 

Ethyl  alcohol    2r7— 27-4  60  54  78  82 

Acetone 20-7—21-9  225  50  74  80 

Ethylthiocarbimide 19-4—22-0  106  —  66  — 

Acetic  anhydride 17-9  76  58  79  84 

Benzaldehyde    14-5—16-9  42-5  51  73  78 

Phenylacetonitrile    15-0-16-7  36  46  74  79 

Acetyl  bromide 16-2  114  47  73  78 

Anisaldehyde     15*5  16-5  —  76  81 

Acetyl  chloride 15*5   about  172  46  72  79 

Salicylaldehyde  13-9  25  34  55  61 

Methyl  sulphate    46-5  43  ~  91  93 

Ethyl  sulphate about30-0  43  —  84  86 

OS-Ethyl  sulphite 38-6  26-4  —  94  95 

s- Ethyl  sulphite    16-0  .76  —  50  61 

confirmation  of  the  Nernst-Thomson  rule.  These  two  substances,  con- 
trary to  expectation,  exhibited  practically  no  dissociating  power,  and 
were  found  to  have  very  low  dielectric  constants,  about  3-4  and  2*2 
respectively. 

According  to  Dutoit  and  Aston  (Abstr.,  1897,  ii,  546.  Compare 
also  Dutoit  and  Friderich,  Abstr.,  1899,  ii,  350  ;  Jones  and  Carroll, 
Abstr.,  1905,  ii,  73),  conductivity  is  determined  by  the  association  or 
polymerisation  of  the  solvent  molecules,  but  the  author's  results  are 
quite  opposed  to  this  view,  showing  as  they  do  (1)  that  the  value  of 
Aqo  has  nothing  to  do  with  the  association  factor  of  the  solvent,  (2) 
that  solutions  of  high  conductivity  are  obtained  even  with  non- 
associated  solvents. 

There  is  remarkable  variation  in  the  values  of  Aqq  for  the  different 
solvents,  but  there  is  no  simple  relationship  between  these  values  and  the 
dielectric  constants.  It  is  shown,  however,  that  for  the  great  majority 
of  the  solvents  the  product  of  Aqq  and  the  temperature-coeflScient  of 
conductivity  is  approximately  a  constant,  and  equal  to  1  '30  on  the 
average. 

Another  empirical  relationship  found  to  be  widely  applicable  for 
different  solvents  is  the  one  expressed  by  the  formula  e  ^v  =  const.     lu 
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this  expression,  e  is  the  dielectx'ic  constant  of  the  solvent  and  v  is  the 
dilution  at  which,  in  that  solvent,  the  degree  of  dissociation  of  the 
tetraethylammouium  iodide  has  a  given  value. 

With  acetonitrile  and  epichlorohydrin,  other  solutes  vrere  used  besides 
tetraethylammonium  iodide,  and  it  was  shown  that  in  these  two  solvents 
Kohlrausch's  law  of  the  independent  migration  of  the  ions  is  valid. 

J.  C.  P. 

Solubility  of  Mercuric  Chloride  in  Ethyl  Acetate  and 
Acetone.  A..  H.  W.  Aten  (Zeit.  phjsikal.  Chem.,  1905,  54, 121—123). 
— To  test  a  theoretical  point  referred  to  in  a  recent  paper  (Roozeboom 
and  Aten,  Abstr.,  1905,  ii,  803),  the  author  has  redetermined  part  of 
the  solubility  curves  for  mercuric  chloride  in  ethyl  acetate  and  acetone 
originally  studied  by  Etard  (Abstr.,  1894,  ii,  442).  The  chief  point 
of  interest  is  the  evident  formation  of  a  compound  of  mercuric 
chloride  and  acetone.  Below  10°,  mercuric  chloride  is  at  first  readily 
dissolved  by  acetone,  but  after  a  time  the  compound  HgC1.2,C0Me._,  is 
deposited  from  the  clear  solution.  The  two  separate  solubility  curves 
obtained  when  mercuric  chloride  and  the  compound  respectively  are 
the  solid  phases  intersect  at  13°  and  27  molecular  per  cent,  of  mercuric 
chloride.  The  transition  point  is  far  removed  from  the  composition 
of  the  compound,  and  the  latter  must  be  largely  dissociated  in  the 
solution.  The  solubility  curves  for  mercuric  chloride  itself  in 
both  ethyl  acetate  and  a-^etone  are  neai»ly  parallel  to  the  temperature 
axis.  The  values  obtained  for  the  solubility  are  for  both  solvents 
markedly  less  than  the  values  recorded  by  Etard.  J.  C.  P. 

Solid  Solutions.  Frederic  Wallerant  (Campt.  rend.,  1906,  142, 
100 — 101). — When  fused  ammonium  nitrate  containing  20  to  7  per 
oent.  of  potassium  nitrate  is  cooled,  two  kinds  of  crystals  separate 
simultaneou.ily  above  104°  :  one  isomorphous  with  potassium  nitrate 
and  containing  80  per  cent,  of  ammonium  nitrate ;  the  other  belong- 
ing to  the  tetragonal  system  and  containing  93  per  cent,  of  the 
ammonium  salt;  at  104°,  the  mixture  becomes  opaque,  and  mono- 
clinic  crystals  are  gradually  formed  at  the  expense  of  the  two  first- 
formed  varieties.  The  inverse  phenomenon  is  observed  in  the  case  of 
mixtures  of  caesium  and  ammonium  nitrates.  On  cooling  a  fused 
mixture  of  2  parts  of  ammonium  and  1  part  of  cajsium  nitrate,  cubic  crys- 
■  lis  are  first  formed,  which,  on  further  cooling,  pass  into  rhomboheilnil 
i  ystals  isomorphous  with  caisium  niti*ate  ;  these  are  slowly  transformed 
ilo  a  conglomerate  of  two  kinds  of  mixed  crystals,  one  quadratic  and 
•jmorphous  with  that  form  of  ammonium  nitrate  which  is  stiiblo  at 
82 — 125°  (compare  Abstr.,  1904,  ii,  31),  the  other  rhombohedral 
and  isomorphous  with  csesium  nitrate. 

These  two  results  afford  illustrations  of  the  phenomena  of  diffusion 
nd  ci-ystallisAtion  occurring  in  isomorphous  mixtuies  which,  according 
'')  van't  Hoff,  are  to  be  regarded  as  solid  solutions.  M.  A  W. 

Mixed    Crystals   of   Alkali    Nitratee.     FBEDfeaic  Wallerant 

'         l.  retid.,   1906,  142,   168—169.     Com{)are  Ab.str,  1904,  ii,  31  ; 

li,    161,   237,    380;  and  preceding  abstract). — Ammonium  and 

rubidium   nitrates  mix  in  all   proportions   to    form   mixed   crystals, 
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belonging  to  three  crystalline  systems  :  one,  rhombohedral  and  iso- 
morphous  with  rubidium  nitrate  ;  a  second,  isomorphous  with  ammonium 
nitrate ;  whilst  the  third  is  orthorhombic  and  isomorphous  with 
thallium  nitrate,  the  two  crystals  having  in  fact  identical  physical 
properties. 

At  the  ordinary  temperature,  potassium  and  ammonium  nitrates  form 
a  discontinuous  series  of  mixed  crystals  belonging  to  three  different 
systems,  the  first  being  orthorhombic  and  isomorphous  with  potassium 
nitrate,  the  second  monosymmetric  and  isomorphous  with  that  variety 
of  ammonium  nitrate  which  is  stable  between  32°  and  82°,  and  the 
third  isomorphous  with  ammonium  nitrate.  M.  A.  W. 

Origin  of  the  Conception  of  Solid  Solutions.  P.  E.  Lecoq 
DE  BoiSBAUDRAN  {Compt.  rend.,  19u6,  142,  195 — 196.  Compare 
Wallerant,  preceding  abstracts). — A  claim  for  priority  (Abstr.,  1892, 
398).  M.  A.  W. 

A  Crystalline  Modification  Stable  in  Two  Intervals  of 
Temperature.  Frederic  Wallerant  {Compt.  rend.,  1906,  142, 
217 — 219). — When  the  orthorhombic  variety  of  ammonium  nitrate 
which  is  stable  at  32°  is  cooled,  it  breaks  down  at  -  16°  into  hemi- 
tropic  plates  which  slowly  change  into  quadratic  crystals,  and  not  into 
rhombohedral  crystals  as  stated  originally  (Abstr.,  1904,  ii,  31). 

This  quadratic  variety  of  ammonium  nitrate  is  stable  between  —  16° 
and  —  40°  and  is  identical  with  the  quadratic  variety  which  is  stable 
between  82°  and  32°.  M.  A.  W. 

Influence  of  the  Colouring  Matter  of  the  Mother  Liquor  on 
the  Form  of  Crystals  deposited  in  it  (Phthalic  Acid).  P.  Gaubert 
{Compt.  rend.,  1906,  142,  219— 221).— When  phthalic  acid  is  crystal- 
lised from  aqueous  solutions  coloured  with  organic  dyes,  the  normal 
form  and  size  of  the  crystal  are  modified,  and  the  crystals  absorb  a 
small  quantity  of  the  colouring  matter,  becoming  coloured,  but  not 
uniformly  throughout  their  mass.  The  amount  of  colouiing  matter 
absorbed  is  very  ir^mall  (1/220  in  the  case  of  bismarck-brown),  and  has 
no  influence  on  the  density,  melting  point,  or  angular  values  of  the 
crystal.     The  artificially  coloured  crystals  exhibit  pleochroism. 

The  original  contains  a  description  of  the  dominant  forms  of  the 
crystals  of  phthalic  acid  deposited  from  solutions  containing  methylene- 
blue,  magenta,  rosaniline,  bismarck-brown,  biebrich-scarlet,  malachite- 
green,  methyl-green,  methyl-violet,  or  diphenylamine-blue. 

M.  A.  W. 

Laws  of  the  Reciprocal  Action  of  Solid  Substances  in 
Cryohydrate  Mixtures  and  in  Butectic  Alloys.  Flavian  M. 
Flawitzky  {J.  liuss.  rhys.  Chem.  Sac,  1905,  37,  862—875). — Tne 
author  deduces  the  following  relations  between  the  compositions  and 
solidifying  points  of  cryohydrate  or  eutectic  mixtures  and  the  solidi- 
fying points  of  their  components. 

1.  Law  of  Equal  Molecular  Freezing-point  Depressions. — Assuming 
that  the  molecular   freezing-f oint  depressions  of    each  of   two  sub- 
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stances  in  the  other  are  equal,  as  is  often  the  case,  it  is  shown  that 
the  ratio  between  the  amounts  of  the  two  present  in  the  eutectic 
mixture  is  represented  by  the  expression  :  11^=  ^/ M  TJ  JM^^Tq,  where 
T(^  and  T^  are  the  differences  between  the  freezing  point  of  the  eutectic 
mixture  and  those  of  the  two  components  having  the  molecular  weights 
A[q  and  J/j,  and  rif,  the  ratio  between  the  percentage  contents  of  the  second 
and  fii"st  of  the  two  compounds  present  in  the  mixture. 

2.  Law  of  Multiple  Molecular  Depressions. — When,  however,  the 
two  substances  with  molecular  weights  of  Mq  and  M^  occur  in  the  solid 
form  in  a  polymerised  or  associated  state,  the  association  factors  being 
p  and  q,  the  relation  becomes  n^  =  j-JoMTTJ  sIpM^T^i  from  which  the 
association  ratio,  p  :  q,  can  be  calculated. 

3.  Law  of  the  Equivalence  of  Molecular  Freezing-point  DepressioTis. — 
This  law  states  that  the  degree  of  polymerisation  is  a  characteristic 
constant  for  any  substance  and  remains  unchanged  in  binary 
mixtures.  T.  H.  P. 

Chemical  and  Electrical  Study  of  the  Equihbria  6H'  +  51'  + 
IO3'  ::=:  31,  +  3H.,0  and  6H'  +  5Br'  +  BrOg'  ■:^  3Br.,  +  3HoO.  Viktor 
Sammet  {Zeit.  physikal.  Chem.,  1905,53,  6-11— 691  )r— Full  details  are 
given  of  work  already  reported  (see  Luther  and  Sammet,  Abstr.,  1905, 
ii,  508).  J.  C.  P. 

Acceleration  of  certain  Oxidation  Reactions  by  Hydrogen 
Cyanide.  Arthur  S.  Loevexhart  {Ber.,  1906,  39,  130 — 133.  Com- 
pare Kastle  and  Loevenhart,  Abstr.,  1903,  ii,  537). — Whilst  some 
catalytic  reactions  are  retarded  by  hydrogen  cyanide,  it  accelerates  the 
catalytic  decomposition  of  hydrogen  peroxide  by  copper  or  iron  or  their 
salts,  and  therefore  accelerates  also  oxidations  such  as  that  of  formic 
acid  or  of  phenolphthaliu  by  hydrogen  peroxide  in  presence  of  copper 
sulphate  (compare  Weehuizen,  Abstr.,  1905,  ii,  489).  This  is  explained 
on  the  assumption  that  the  first  stage  in  the  catalytic  decomposition, 
as  also  in  the  oxidation,  is  the  formation  of  an  additive  compound  of 
hydrogen  peroxide  and  the  catalyst.  Those  substances  which  decom- 
pose hydrogen  peroxide  catalytically  must  be  capable  of  existence  in 
two  states  of  oxidation,  and  the  velocity  of  the  oxidation  by  means  of 
hydrogen  peroxide  must  depend  on  the  ease  with  which  the  catalyst 
chariges  from  one  state  of  oxidation  to  the  other.  Whilst  cupric 
sulphate  is  reduced  to  cuprous  sulphate  only  by  strong  reducing 
agents,  the  hydrogen  cyanide  converts  it  partially  into  cupric  cyanide, 
which  readily  changes  into  the  cuprous  salt.  •  i .  ^  . 

Velocity  of  Electrolytic  Reduction  of  Azobenzene.  P.  Farup 
{Zeit.  j)hysikal.  Chem.,  1906,  54,  231—251.  Compare  Haber,  Abstr., 
1900,  ii,  257;  Haber  and  Russ,  Abstr.,  1904,  ii,  309).— A  silver 
nitrate  voltameter  and  a  cell  containing  an  alkaline  solution  of  azo- 
benzene in  aqueous  alcohol  were  placed  in  series  and  a  suitable  current 
{tassed.  The  volume  of  hydrogen  evolved  in  the  cathode  compartment 
of  the  azobenzene  cell  was  compared  with  the  weight  of  silver  dej>osited 
in  the  voltameter,  and  the  amount  of  azobenzene  reduced  could  thus  be 
calculated.     The  azobenzene  cell  was  provided  with  a  rotating  cathode, 
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and  the  author  has  studied  the  manner  in  which  the  velocity  of 
reduction  is  influenced  by  the  rate  of  revolution  of  the  cathode,  by 
the  concentration  of  the  azobenzene,  and  by  the  composition  of  the 
solvent. 

For  a  given  concentration,  the  velocity  of  reduction  increases  as  the 
number  of  cathode  revolutions  increases,  but  gradually  approaches  an 
upper  limit  when  the  speed  of  revolution  is  very  great.  The  velocity 
of  reduction  being  repi-esented  by  the  formula  dxjdt  =  h{a  -  x)'^,  it  is 
found  that  for  moderately  concentrated  solutions  (0*07 — 0-025  normal) 
and  a  low  speed  of  revolution,  w  =  1  nearly ;  for  higher  speeds  of  revolu- 
tion, n  gradually  diminishes,  and  becomes  =  2/3  when  the  number  of 
revolutions  is  300 — 1000  per  minute,  and  =|-  when  the  speed  has 
risen  to  5000 — 6000  per  minute.  The  velocity  of  reduction  is  little 
affected  by  altering  the  relative  proportions  of  water  and  alcohol, 
but  falls  off  slightly  as  the  concentration  of  sodium  hydroxide 
increases.  J.  C.  P. 

New  Form  of  Water-pump.  Antoine  Villiers  [Ann.  Chim. 
anal.,  1906,  11,  9). — In  this  apparatus,  the  water  enters  a  bulb  in 
which  is  a  small  hole  fitting  immediately  above  the  narrow  end  of 
a  conical  tube.  The  bulb  and  tube  are  surrounded  by  a  wider  tube 
and  bulb,  the  latter  being  provided  with  a  side-tube  through  which  the 
air  is  drawn.  The  outer  tube  is  constricted  to  fit  the  bottom  of  the 
inner,  conical  tube.  W.  P.  S. 

Delivery  Funnel  for  introducing  Liquids  under  Increased  or 
Diminished  Pressure.  T.  J.  Bryan  (J.  Atmr.  Chem.  Soc,  1906, 
28,  80 — 84). — The  apparatus  described  is  a  modification  of  the  ordinary 
stoppered  tap-funnel.  From  the  top  of  the  pear-shaped  bulb,  a  side- 
tube  passes  downwards  and  opens  into  a  wide  tube  surrounding  the 
long  delivery  tube  of  the  tap-funnel.  The  upper  end  of  this  wide  tube 
is  sealed  on  to  the  delivery  tube  ;  it  passes  through  the  cork  of  the 
reaction  flask,  into  which  it  opens  a  little  below  the  cork.  The  space 
above  the  liquid  in  the  bulb  of  the  tap-funnel  is  thus  brought  under 
the  same  pressure  as  that  in  the  flask,  and  on  opening  the  tap  the 
liquid  runs  in  by  its  own  weight.  Modifications  of  the  apparatus  are 
described  with  the  aid  of  diagrams.  E.  G. 

A  New  and  Improved  Chronograph.  Robert  L.  Mono  and 
Meykr  Wildermann  (Zeit.  physikal.  Chem.,  1906,  54,  294—304). — 
For  illustrations  and  details  of  construction,  the  original  must  be  con- 
sulted. J.  C.  P. 

Shaking  Machine.  Alfred  Mandl  and  Franz  Russ  {Chem. 
Zeit.,  1906,  30,  19). — The  apparatus  consists  of  a  metal  box,  the 
temperature  of  which  may  be  kept  constant  by  means  of  a  thermo- 
regulator  ;  inside  the  box  is  the  shaking  apparatus  jjz'oper,  for  details 
of  which  the  original  paper  must  be  consulted.  P.  H. 
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Density  of  Ice.  Anatole  Leduc  {Campt  rend.,  1906,  142, 
149 — 151). — The  author  has  redetermined  thesp.gr.  of  ice  by  weighing 
the  water  which,  when  frozen,  fills  a  flask  of  known  volume  (about  100 
c.c.)  up  to  a  definite  mark.  In  order  to  expel  completely  all  the 
dissolved  air,  the  water,  which  had  been  boiled  previously,  was  frozen 
in  a  vacuum,  melted,  and  frozen  again,  and  the  operation  repeated 
three  or  four  times  until  on  finally  freezing  the  water  very  gradually 
under  atmospheric  pressure,  but  protected  from  the  atmosphere  by  a 
column  of  liquid  vaseline,  the  ice  obtained  was  quite  transparent.  The 
value  thus  obtained  for  the  sp.  gr.  of  ice  at  0^  is  0*91752  or,  correcting 
for  the  contraction  of  the  glass  vessel,  0  9 1 76,  and  differs  by  about 
O'l  per  cent,  from  the  value  obtained  by  Bunsen,  who  used  the  same 
method  but  did  not  repeat  the  freezing  operation.  The  author  there- 
fore draws  the  conclusion  that  water  cannot  be  completely  deprived  of 
dissolved  air  by  prolonged  boiling;  it  still  contains  about  1  c.c.  of 
dissolved  gases  per  litre.  M.  A.  W. 

Action  of  Strong  Hydrochloric  Acid  on  Potassium  Chlorate 
in  Presence  of  Potassium  Iodide  or  Bromide  and  the  Esti- 
mation of  Chlorate.  Hugo  Ditz  (Zeit.  angew.  Chem.,  1906,  19, 
66). — Polemical.     A  reply  to  Kolb  (this  vol.,  ii,  15).  L.  de  K. 

Existence  of  Bromous  Acid.  A.  H.  Richards  {J.  Soc.  Chem. 
Ind.,  1906,  25,  4 — 5). — When  liquid  bromine  is  added  in  large  excess 
to  an  almost  saturated  solution  of  silver  nitrate,  bromous  acid  is 
formed,  probably  according  to  the  equations : 

Brg  +  AgNOg  +  HoO  =  AgBr  +  HNO3  +  HBrO  ; 
HBrO  +  Bt,  +  2AgN03  +  H,0  =  2AgBr  +  2HNO3  +  HBrO^. 

The  pre.sence  of  bromous  acid  in  the  filtered  solution  was  proved  as 
follows  :  a  jjortion  of  the  solution  from  which  the  excess  of  bromine 
liad  been  removed  by  a  current  of  air  was  first  made  alkaline  with 
sodium  hydroxide  and,  after  the  addition  of  potassium  iodide,  rendered 
^lightly  acid  with  sulphuric  acid.  The  iodine  liberated  by  the  oxygen 
from  the  bromous  acid  was  then  determined  by  titration  with  sodium 
thiosulphate.  A  second  portion  of  the  original  mixture  after  filtration 
and  extraction  with  carbon  disulphide,  to  remove  free  bromine, 
was  reduced  with  sulphurous  acid,  the  excess  of  this  reagent  being 
sub.sequently  removed  by  means  of  potassium  permanganate.  Aft€r 
making  the  solution  alkaline  with  sodium  hydrogen  carbonate,  the 
amount  of  bromide  was  determined  by  titration  with  NjlO  silver 
nitrate.  From  the  above  experiments,  the  ratio  of  oxygen  to  bromine 
was  found  to  agree  closely  with  that  required  by  the  formula  HBrO,. 

A  further  portion  of  the  filtered  solution,  from  which  excess  of 
bromine  had  been  removed  by  a  current  of  air,  was  made  alkaline  with 
sodium  hydroxide,  treated  with  excess  of  sodium  bromide,  and  made 
acid  with  sulphuric  acid  ;  the  bromine  thus  liberated  was  estimated  by 

11—2 
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blowing  it  into  a  solution  of  potassium  iodide  and  titrating  the  iodine 
by  means  of  sodium  thiosulphate. 

The  difference  between  this  amount  of  bromine  and  the  bromine 
existing  in  the  solution,  as  shown  by  the  second  experiment,  gave  the 
amount  of  bromine  liberated  from  the  hydrobromic  acid ;  it  was 
found  to  be  in  agreement  with  the  equation  3HBr  +  HBr02  =  2Br2  + 
211,0. 

These  results  were  confirmed  by  repeating  the  last  experiment,  using 
the  amount  of  sodium  bromide  required  by  the  above  equation  instead 
of  adding,  as  before,  an  excess,  and  finding  that  at  the  conclusion  of  the 
experiment  the  solution  contained  only  the  faintest  traces  of  bromide. 

P.  H. 

Rapid  Preparation  of  Hydriodic  Acid  Solutions.  F.  Bod- 
Koux  {Compt.  rend.,  1906,  142,  279 — 280). — A  solution  of  hydriodic 
acid  is  obtained  readily  by  mixing  equivalent  quantities  of  iodine  and 
barium  peroxide  in  hot  water,  adding  a  second  equivalent  of  iodine  to 
the  solution ,  and  passing  a  stream  of  sulphur  dioxide  through  the 
solution  until  it  becomes  colourless ;  the  bai-ium  sulphate  is  separated 
by  filtration,  and  the  filtrate,  which  contains  hydriodic  acid  and  a  trace 
of  sulphuric  acid,  is  concentrated  by  distillation.  By  this  method,  140 
grams  of  a  solution  of  hydriodic  acid,  boiling  at  127°  and  having  a 
sp.  gr.  1"67,  can  be  prepared  in  three  hours.  M.  A.  \V. 

Chemical  and  Geological  History  of  the  Atmosphere.  IV. 
John  Stevenson  {Phil.  Mag.,  1906,  [vi],  11,  226—237.  Compare  Abstr., 
1905,  ii,  239). — In  a  former  paper,  it  was  pointed  out  that  the  proportion 
of  carbon  dioxide  in  the  atmosphere  must  have  varied  within  wide  limits 
in  geological  history  and  that  this  has  been  of  great  importance  in 
bringing  about  changes  in  terrestrial  climate ;  in  the  present  paper, 
the  question  as  to  whether  the  amount  of  this  gas  is  at  present  increas- 
ing or  decreasing  is  considered.  The  available  analytical  data  are  not 
sufiicient  to  decide  this  point,  as  it  is  only  recently  that  suflSciently  ac- 
curate methods  have  been  employed,  and  local  and  temporary 
variations  are  very  difiacul't  to  allow  for,  but  it  is  suggested  that  some- 
thing may  be  learnt  by  comparison  of  the  proportion  of  carbon 
dioxide  in  inland  air  with  that  above  the  sea,  as  the  latter  is  a  great 
reservoir  of  the  gas,  and  owing  to  its  great  depth  and  volume  it  may 
be  expected  to  lag  behind  the  atmosphere  with  respect  to  variations, 
and  thus  exert  a  regulating  effect.  From  the  results  of  Thorpe  and 
others,  the  conclusion  is  drawn  that  the  proportion  is  smaller  in  the 
latter  case,  so  that  the  amount  of  carbon  dioxide  is  probably  slowly 
increasing. 

Among  other  factors,  the  effect  of  increased  coal  consumption  is 
discussed.  It  is  considered  probable  that  if  the  increase  continues  at 
the  same  rate  as  in  recent  times,  the  greater  proportion  of  carbon 
dioxide  arising  from  this  cause  will  be  appreciable  in  20  years  and  in  1 00 
years  will  be  sufficient  to  bring  about  modifications  in  climate.  The 
effect  of  changes  in  the  amount  of  this  gas  on  plant  evolution  is  also 
considered. 

It  is  pointed  out  that  the  estimates  of  the  age  of  the  earth  arrived 
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at  from  physical  and  geological  data  are  subject  to  great  uncertainty ; 
in  particular,  the  estimate  of  Lord  Kelvin,  deduced  from  the  rate  of 
cooling,  may  have  to  be  greatly  modided  when  the  high  absorptive 
power  of  carbon  dioxide  for  radiant  energy  is  taken  into  account. 

G.  S. 

Amorphous  Sulphur.  III.  Nature  of  Amorphous  Sulphur 
and  the  Influence  of  Foreign  Substances  on  the  Behaviour  of 
Supercooled  Fused  Sulphur.  Alexander  Smith  and  Willis  B. 
Holmes  (Zeit.  physikal.  Chem.,  1906,  54,  257 — 293). — Numerous 
experiments  are  described  which  have  contributed  to  the  results 
already  communicated  (Abstr.,  1903,  ii,  139,  284;  1905,  ii,  382,  580). 

J.  C.  P. 

The  System  Sulphur — Chlorine.  A.  H.  W.  Aten  (Zeit. 
physikal.  Chem.,  1905,  54,  55 — 97.  Compare  Ruff  and  Fischer,  Abstr., 
1903,  ii,  204;  Roozeboom  and  Aten,  Abstr.,  1904,  ii,  394). — The 
vapour  pressures  of  mixtures  of  sulphur  chloride  and  chlorine  have 
been  determined  at  various  temperatures,  and  the  character  of  the 
variation  of  vapour  pressure  with  composition  shows  that  at  0^  the 
compound  SCI2  is  present  in  the  mixtures  and  is  partly  dissociated. 
The  variation  of  boiling  point  with  composition  for  mixtures  of 
disulphur  dichloride  and  chlorine  confirms  the  existence  of  the  compound 
SCI2,  and  indicates  also  the  existence  of  the  compound  SCl^.  It 
appears  further  from  these  boiling-point  curves  that  disulphur 
dichloride  is  dissociated  to  a  small  extent  at  its  boiling  point.  It  has 
been  possible  to  determine  the  boiling  point  of  mixtures  containing 
only  the  molecules  S2CI2  and  Cl.j,  for  freshly-prepared  mixtures  of  these 
substances  are  yellow  in  colour,  whilst  mixtures  which  have  stood  for 
some  time  are  red,  have  a  different  boiling  point,  and  may  be  shown  to 
contain  at  least  one  compound  (SClg).  It  thus  appears  that  the  forma- 
tion of  the  compound  SCI2  from  S.^Cl2  +  Clg  takes  place  more  or  less 
slowly.  Dilatometer  experiments,  which  confirm  the  existence  of  the 
compound  SClg,  indicate  that  its  formation  is  a  catalytically  ac- 
celerated reaction,  and  it  is  probable  that  the  substance  responsible  for 
the  acceleration  is  the  compound  SCl^. 

Fusion  curves  have  been  determined  for  mixtures  of  sulphur 
chloride  and  chlorine  and  of  disulphur  dichloride  and  sulphur.  The 
phenomena  observed  in  the  former  case  correspond  in  the  main  with 
those  of  the  ternary  system  SjClj  +  SCl^  +  CU.  J.  C.  P. 

Conditions  of  Precipitation  and  of  Solution  of  Metallic 
Sulphides.  Giuseppe  Bru.ni  and  Maurice  Padoa  [Atti  Ii.  Acccul. 
Liiicei,  1905,  [v],  14,  ii,  525 — 528). — In  deriving  :v  general  theory  of 
the  formation  of  metallic  sulphides  and  similar  procipitjitos  on  the 
l)asi8  of  the  law  of  mass  action  and  the  electrolytic  dissociation 
hypothesis,  Ostwald  ("  Wiss.  Grund.  anal.  Chcm.,"  1904)  stated  that 
the  equilibrium  H„S-t- ZnClj  Zl!  2H.CI +  ZnS  can  be  displaced  towards 
the  right  or  towards  the  left,  that  is,  the  sulphide  will  be  precipitited 
or  dissolved,  according  as  the  concentration  of  the  hydrogen  sulphide 


in 


the  solution  is  increased  or  diminish«'d. 
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To  test  this  statement,  the  authors  have  examined  the  action  of 
hydrogen  sulphide  under  pressures  of  about  1 4- — 1 6  atmospheres  on 
solutions  of  certain  metallic  salts,  the  reaction  of  the  solution  being 
such  that  no  precipitate  would  be  formed  under  the  ordinary  pressure. 
The  hydrogen  sulphide  was  liquefied  in  the  bottom  of  a  stout  glass  tube 
immersed  in  a  mixture  of  solid  carbon  dioxide  and  ether  in  a  Dewar's 
vessel,  a  small  test-tube,  with  a  glass  rod  fused  into  the  bottom  to 
serve  as  a  foot,  and  containing  the  salt  solution,  being  subsequently 
added.  The  stout-walled  tube  was  then  sealed  up  in  the  blowpipe 
flame  and  allowed  to  assume  gradually  the  ordinary  temperature  of  the 
air,  at  which  the  hydrogen  sulphide  exerts  the  pressure  given  above. 

Concentrated  solutions  of  ferrous,  zinc,  and  cadmium  sulphates  and 
of  cobalt  and  nickel  chlorides,  all  containing  acid,  yielded  abundant 
precipitates  of  the  corresponding  sulphides,  but  manganous  sulphate 
gave  no  precipitate  under  these  conditions.  After  a  few  days,  the 
sealed  tubes  were  again  immersed  in  the  freezing  mixture,  when  it  was 
found  that  none  of  the  precipitates  underwent  solution ;  the  zinc 
sulphide  dissolved  on  heating  the  liquid.  The  explanation  of  the  fact 
that  the  sulphides  do  not  dissolve  when  the  pressure  in  the  tube  is 
lowered  is  not  clear. 

No  precipitation  is  produced  by  passing  hydrogen  sulphide  through 
an  acid  solution  of  cadmium  sulphate  if  the  surrounding  space  is  kept 
at  a  low  pressure.  Also  cadmium  sulphide,  after  precipitation  in  the 
ordinary  way,  redissolves  completely  if  a  current  of  air  or  hydrogen 
is  passed  subsequently  through  the  solution.  T.  H.  P. 


Electrolytic  Oxidation  of  Ammonia  and  its  Dependence  on 
the  Material  of  the  Anode.  Erich  Muller  and  Fritz  Spitzer 
(Zeit.  Elehtrochem.,  1905,  11,  917 — 931). — A  solution  containing 
sodium  hydroxide  and  ammonia  is  used,  and  the  cathode  surrounded  by 
a  cell  of  porous  earthenware.  At  a  platinum  anode,  a  large  quantity 
of  gas  is  evolved  (nitrogen  with  a  little  oxygen)  and  sodium  nitrate 
and  traces  of  nitrite  formed  in  solution.  The  anodic  polarisation  of 
the  platinum  is  greater  in  presence  of  ammonia  than  it  is  in  a  solution 
of  sodium  hydroxide,  probably  owing  to  the  formation  of  nitrate. 

With  anodes  of  copper,  nickel,  iron,  and  cobalt,  the  products  are 
nitrogen,  oxygen,  and  sodium  nitrite;  the  proportions  in  which  these 
are  formed  depend  on  the  metal  used  ;  with  cobalt  some  nitrate  is  also 
formed.  The  anodic  potential  is  in  all  cases  lower  than  that  observed 
with  platinum. 

The  anodic  potential  of  platinum  is  much  diminished  by  the  addition 
of  salts  of  copper,  nickel,  cobalt,  or  silver  to  the  electrolyte ;  the  pro- 
ducts also  become  similar  to  those  obtained  with  anodes  of  the  metals 
in  question.  The  platinum  anode  becomes  coated  in  these  cases  with 
the  oxide  of  the  metal  added.  The  same  effect  is  obtained  by  using  a 
platinum  anode  previously  coated  with  the  oxide  of  one  of  the  metals 
mentioned. 

A  copper  anode  soon  becomes  coated  with  copper  oxide,  and  the 
oxidation  of  ammonia  to  nitrite  then  takes  place  almost  quantita- 
tively. T.  E. 
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Production  of  Nitrites  and  Nitrates  by  the  Electrolytic 
Oxidation  of  Ammonia  in  the  Presence  of  Cupric  Hydroxide. 
II.  WiLHELM  Teaube  and  Arthub  Biltz  {Ber.,  1906,  39,  166—178. 
Compare  Abstr,,  1904,  ii,  727 ;  also  Muller  and  Spitzer,  ibid., 
1905,  ii,  242,  and  preceding  abstract). — The  nitrate  in  all  the  experi- 
ments was  estimated  by  Busch's  method  (Abstr,,  1905,  ii,  282). 
The  following  are  the  chief  conclusions  obtained  from  numerous  ex- 
periments. Ammonia  can  be  oxidised  electrolyticallj  at  the  anode 
provided  copper  salts  and  an  alkali  hydroxide  are  present,  A  soluble 
alkaline  earth  may  be  substituted  for  the  fixed  alkali.  When  no 
free  alkali  is  present,  the  formation  of  nitrite  ceases,  but  if  care  is 
taken  to  keep  the  anode  compartment  permanently  alkaline,  the  pro- 
duction of  nitrite  continues  until  a  very  concentrated  solution  is  ob- 
tained. In  addition  to  the  nitrite  formation,  a  small  amount  of 
nitrate  is  also  produced  at  the  expense  of  the  nitrite.  The  amount 
of  this  is  small  at  the  beginning,  but  tends  to  increase,  even  when  an 
excess  of  alkali  is  present,  as  the  ratio  concentration  of  nitrite  con- 
centration of  ammonia  increases. 

The  conversion  of  nitrite  into  nitrate  in  the  strongly  alkaline 
liquid  is  accelerated  by  the  presence  of  small  amounts  of  cupric 
hydroxide.  This  has  been  proved  by  parallel  experiments  with  solu- 
tions, the  one  containing  the  copper  hydroxide  and  the  other  not,  but 
otherwise  identical  in  all  respects. 

If  the  amount  of  alkali  hydroxide  in  the  anode  compartment 
becomes  less  and  less  and  finally  completely  disappears,  so  that  at  the 
end  only  an  ammoniacal  solution  is  present,  it  is  found  that  a  rapid 
oxidation  of  nitrite  to  nitrate  occurs,  but  even  this  is  accelerated  by 
the  presence  of  the  cupric  hydroxide  so  long  as  free  alkali  is  still 
present.  The  amount  of  copper  used  in  the  experiments  was  small, 
never  more  than  0-38  gram  per  100  c.c,  of  solution. 

When  solutions  containing  ammonia  and  cupric  hydroxide  are 
electrolysed  with  platinum  or  iron  electrodes,  the  formation  of  a  thin 
black  deposit  on  the  anode  is  observed.  This  deposit  is  apparently  a 
peroxide  of  copper.  J.  J.  S. 


New  Hydroxylamine-sulphonic  Acids.  Fritz  Raschig  (Ber., 
1906,  39,  245—248.  Compare  Abstr,,  1887,  549,  635  ;  Haga,  Trans., 
1904,  86,  78;  ibid.,  1906,  87,  240). — Potassium  hydroxylamineiso- 
disulphonate,  SOjK'NH'O'SO^K,  separates  in  hard  crystals  from  a 
slowly  cooled  solution  of  potassium  hydroxylaminetrisulphonate  in 
hot,  slightly  acidified  water.  It  differs  from  the  ordinary  disulphonate 
in  forming  anhydrous  crystals  and  in  not  giving  a  coloration  with, 
lead  peroxide  in  warm  water;  it  is  stable  at  100°,  whereas  the  tri- 
sulphonate,  which  contains  the  same  percentage  of  sulphur  and  potass- 
ium, undergoes  decomposition  at  this  temperature.  The  imino- 
hydrogen  atom  is  replaceable  by  metals,  Exces.s  of  boiling  dilute 
hydrochloric  acid  decomposes  the  wodisulphonate  into  sxilphuric  acid 
and  hydroxylamine.  The  intermediate  jsomonosulphonic  acid  has  not 
been  i8olate<l  ;  it  differs  from  the  known  hydroxylamine-monosulphonic 
acid,  0H'HN*S03H,  in  po&sessing    oxidising    properties,    liberating 
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iodine  from  potassium  iodide,  and  is  therefore  regarded  as  the  amide 
of  Caro's  acid,  HgN-O-SOgH.  0.  S. 

Arsenic  Pentafluoride.  Otto  Ruff  and  Hugo  Graf  [and,  in  part, 
Heller]  {Ber.,  1906,  39,  67 — 71). — Arsenic  pentafluoride,  prepared 
by  the  action  of  bromine  and  antimony  pentafluoride  on  arsenic 
trifluoride,  is  a  colourless  gas  which  condenses  at  -53°  to  a  clear,  pale 
yellow  liquid  and  solidifies  at  —  80°  to  a  white  mass.  It  dissolves  in 
water  and  in  alkalis  with  development  of  heat,  and  fumes  in  the  air 
like  sulphur  trioxide.  It  does  not  attack  dry  glass  when  cold,  but  a 
vigorous  action  results  if  a  trace  of  moisture  or  of  hydrogen  fluoride  is 
present;  silicon  has  no  action  when  cold,  but  on  heating,  arsenic  and 
silicon  tetrafluoride  are  produced.  Most  metals  act  on  the  gas  in  a 
similar  way,  liberating  arsenic.  The  gas  has  the  normal  composition 
and  vapour  density  for  the  formula  AsFg.  T.  M.  L. 

a-  and  /3-Silicic  Acids.  Franz  Mylius  and  Erich  Grpschuff 
{Ber.,  1906,  39,  116—125). — A  solution  A,  containing  1  per  cent, 
of  silicon  dioxide  and  097  per  cent,  of  sodium  chloride,  is  prepared  by 
mixing  the  required  amount  of  hydrochloric  acid  with  an  aqueous 
solution  of  the  sodium  silicate,  Na^Si^O^  (Kohlrausch,  Abstr.,  1893,  ii, 
166).  The  a-silicic  acid  in  this  solution  differs  from  colloidal  or 
)8-silicic  acid  in  that  it  is  not  precipitated  by  egg-albumin  at  0 — -18°, 
by  methylene-blue,  or  by  sodium  hydroxide.  A  solution  of  a-silicic 
acid  may  be  obtained  also  by  neutralisation  of  a  cooled  aqueous  solution 
of  silicon  chloride  with  sodium  hydroxide.  a-Silicic  acid  changes  when 
heated,  or  more  slowly  at  the  laboratory  temperature,  into  colloidal 
silicic  acid,  which  is  precipitated  by  egg-albumin,  even  from  si)lutions 
containing  002  per  cent,  of  silicon  dioxide.  The  conversion  of  the  a- 
intothe  ^-modification  is  accelerated  by  the  presence  of  sodium  silicate, 
and  therefore,  if  the  sodium  silicate  solution  is  neutralised  fractionally, 
the  ^-silicic  acid  only  is  obtained. 

The  change  from  the  a-  into  the  /3-modification  is  accompanied  by  a 
change  in  the  conductivity  of  the  solution  from^  x  10^=  14.032  for  the 
freshly-prepared  solution  ^l.to  k  x  10*^=  14,(f83  for  a  solution  seven  days 
old,  and  by  a  change  in  the  freezing  point  from  —  0'648°  for  the 
freshly-prepared  solution  to  -  0*608°  after  three  days  at  0°,  to  —  0580° 
after  two  days  at  18°,  and  to  -  0*530°  after  one  and  a  half  hours  at 
100°.  The  molecular  weight  of  a-silicic  acid  is  calculated  to  be  about 
155  ;  that  of  colloidal  silicic  acid  has  been  shown  by  Sabaneeff  (Abstr., 
1891,  145)  to  be  not  less  than  49,000. 

If  the  solution  A  is  cooled  to  -  20°,  ice  separates  and  there  remains 
a  watery  liquid,  from  which  sodium  chloride  is  precipitated  on  addition 
of  alcohol ;  when  evaporated,  the  liquid  deposits  crystals  of  sodium 
chloride  together  with  an  amorphous  mass  of  hydrated  silicon 
dioxide.  If  cooled  to  —  25°,  the  liquid  deposits  a  further  quantity  of 
ice  and  forms  a  cryohydrate  which  solidifies  ;  this,  when  warmed,  again 
becomes  liquid  without  depositing  silicon  dioxide. 

Whilst  solutions  of  alkali  silicates  of  the  types  R^SiO^,  RgSiOj, 
and  RgSigOg,  which  are  strongly  hydrolytically  dissociated,  contain 
only  a-silicic  acid,   solutions  of  commercial  water-glass  contain  also 
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/3-silicic  acid,  as  the  solutions  obtained  on  neutralisation  immediately 
precipitate  egg-albumin.  G.  Y. 

Sodammonium  and  Potassammonium.  Alexandre  Joannis 
(A7in.  Chim.  Phys.,  1906,  [viii],  7,  5 — 118). — A  detailed  account  of 
the  work  done  by  the  author  on  sodammonium  and  potassammonium 
during  the  past  seventeen  years  (compare  Abstr.,  1890,  ii,  209,  319, 
560,  643;  1891,  ii,  642;  1892,  ii,  275,  773;  1893,  ii,  115,  462,  520; 
1894,  ii,  2B0;  1895,  ii,  75;  1905,  ii,  450);  a  complete  bibliography  is 
appended.  M.  A.  W. 

Volatility  and  Dissociation  of  Alkali  Carbonates.  Paul 
Lebeau  {Bull.  Soc.  chim.,  1906,  [iii],  35,  5 — 8.  Compare  Abstr., 
1903,  ii,  477  ;  1904,.ii,  121  ;  and  von  Wittorf,  Abstr.,  1904,  ii,  400).— 
A  known  weight  of  the  alkali  carbonate  was  placed  in  a  platinum  boat 
and  heated  in  a  porcelain  tube  through  which  a  slow  current  of 
carbon  dioxide  was  passed,  the  tube  being  heated  in  an  electric  furnace. 
Under  these  conditions,  lithium  carbonate  proved  to  be  non-volatile 
when  heated  at  temperatures  from  780°  to  1200^,  and  the  carbonates  of 
sodium,  potassium,  and  rubidium  showed  very  small  and  negligible 
losses  in  weight.  Csesium  carbonate  lost  0*32  per  cent,  of  its  weight 
at  1110°. 

One  gram  of  cresium  carbonate  contained  in  a  platinum  boat,  placed 
in  a  platinum  tube,  which  was  rendered  vacuous  and  heated  to  720°, 
gave  off  1"5  c.c.  of  carbon  dioxide  in  thirty-five  minutes.  The  salt 
dissociates  therefore  at  a  temperature  much  below  that  at  which  it 
begins  to  volatilise.  T.  A.  H. 

Molecular  Weight  of  Silver  Vapour.  H.  von  Wa^tenberg 
{Ber.,  1906,  39,  381—385.  Compare  Nernst,  Abstr.,  1903.  ii,  636).— 
The  vapour  density  of  silver  at  2000°  was  determined  by  Nernst's 
method  {loc.  cit.).  The  statement  by  that  author  that  silver  is  not 
volatile  at  1950°  was  made  in  error.  To  protect  the  indium  bulb 
from  the  action  of  the  hilver  vapour,  the  inside  w-«s  coated  repeatedly 
with  a  solution  of  zirconium  and  yttrium  nitrates  and  the  bulb  heated 
to  a  high  temperature. 

The  results  are  plotted  in  curves,  with  the  time  in  seconds  as 
abscissae,  and  the  displacement  n  of  the  mercury  thread  as  ordinates. 
As  the  silver  tends  to  condense  in  the  cool,  upper  portion  of  the 
apparatus  before  the  displacement  of  the  mercury  has  reached  the 
maximum,  n  observed  is  too  small,  and  the  molecular  weight  therefore 
found  is  too  large  unless  the  mt^rcury  thread  is  drawn  out  almost  to 
the  calculated  maximum  before  the  silver  is  added  to  the  bulb. 

The  molecular  weight  of  silver  vapour  at  2U00°,  as  determined  by 
this  method,  was  107  and  111.  At  this  temperature,  the  molecule  of 
silver  vapour  is  monatomic.  G.  Y. 

Reduction  of  Silver  and  of  Copper  Chloride  by  Calcium. 
L.  Hackspill  {Compt.rend.,  1906,  142,  89—91.  Compare  Abstr.,  1905, 
ii,  585). — When  an  intimate  mixture  of  silver  chloride  and  calcium 
turnings  is  heated  to  dull  redness  in  a  vacuum  in  a  porcelain  tube, 
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the  chloride  is  reduced  and  a  silver-calcium  alloy  formed,  the  composi- 
tion of  which  varies  with  the  proportion  of  calcium  and  silver  chloride 
in  the  original  mixture.  Homogeneous  alloys  containing  6"3,  13"3,  or 
16  per  cent,  of  calcium  were  obtained  in  the  form  of  brittle,  grey 
solids  having  a  crystalline  fracture,  whilst  one  containing  44-9  per 
cent,  of  calcium  formed  a  spongy  mass.  All  the  alloys  are  readily 
oxidised  when  heated  in  the  air,  and  are  decomposed  by  cold  water. 

A  copper-calcium  alloy,  similarly  prepared,  contained  18 "3  to  18 '8 
per  cent,  of  calcium  and  1-2  to  0"9  per  cent,  of  silicon  and  formed  an 
orange-yellow,  brittle  solid,  closely  resembling  the  silver-calcium 
alloys  in  properties  (compare  Setlick,  Chem.  Zeit,,  1905,  29,  218). 

M.  A.  W. 

Action  of  Silvar  Nitrate  on  Disodium  Orthophosphate  in 
Dilute  Solution.  William  R.  Lang  and  William  Perot  Kaufmann 
{J.  Amer.  Chem.  Soc,  1905,  27,  1515 — 1519). — It  is  usually  supposed 
that  solutions  of  silver  nitrate  and  disodium  orthophosphate  interact 
in  accordance  with  the  equation:  Na.,HP04-l-3AgN03  =  AggPO^-f- 
2]SraN03 -F  HNO3.  Fi"o>^  a  study  of  the  reaction  under  different 
conditions,  it  appears  that  it  takes  place  in  several  distinct  stages,  and 
generally  results  in  the  formation  of  a  silver  phosphate  containing 
about  76  per  cent,  of  silver  (AggPO^  requires  Ag  =  77'32  per  cent.). 
It  is  also  found  that  free  nitric  acid  remains  in  the  solution  together 
with  some  phosphoric  acid,  which  is  not  precipitated  by  the  further 
addition  of  silver  nitrate.  E.  G. 

Preparation  of  Metallic  Calcium  by  Electrolysis.  Samuel  A. 
Tucker  and  J.  B.  Whitney  {J.  Amer.  Chem.  Soc,  1906,  28,  84—87). 
— Notes  of  experiments  made  with  the  object  of  improving  the  yield 
in  the  preparation  of  calcium  by  the  electrolysis  of  the  fused  chloride. 

E.  G. 

Properties  of  Electrolytic  Calcium.  L.  Doermek  [Ber.,  1906, 
39,  211 — 214). — The  explosions  which  take  place  when  electrolytic 
calcium,  either  in  the  form  of  powder  or  shavings,  is  struck  on  an 
anvil  seem  to  be  due  to  -the  presence  of  oxide  of  iron  (compare 
Goodwin,  Proc.  Amer.  Phil.  Soc,  43,  381).  Calcium  powder  when 
heated  evolves  hydrogen,  which  is  reabsorbed  on  raising  the  tempera- 
ture to  a  low  red-heat.  When  a  pile  of  calcium  powder  is  ignited,  it 
burns  throughout  at  a  white  heat ;  occasionally,  however,  only  a 
feeble  combustion  takes  place,  and  some  unburnt  calcium  remains. 
Such  calcium  has  a  yellower  colour  and  is  more  resistant  towards 
moist  air  than  ordinary  calcium  ;  it  has  a  granular,  crystalline  fracture 
and  is  le.ss  tenacious.  C.  S. 

Presence  of  a  Gaseous  Hydride  of  Calcium  in  Technical 
Acetylene.  Camill  Hoffmetster  {Zeit.  anorg.  Chem.,  1906,  48, 
137 — 139). — It  was  noticed  that  the  acetylene  prepared  from  some 
specimens  of  calcium  carbide,  even  after  being  filtered  through  cotton- 
wool and  passed  through  water,  gave  a  deposit  of  calcium  oxide  in  the 
conducting  pipes,  a  fact  which  seemed  to  indicate  the  presence  of  a 
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volatile  calcium  compound  in  the  gas.  To  investigate  the  matt^er 
further,  a  large  volume  of  the  gas  obtained  from  calcium  carbide  was 
passed  through  a  number  of  wash-bottles  containing  acetone  and  then 
through  an  ammoniacal  copper  solution  to  remove  the  acetylene  com- 
pletely ;  a  colourless,  gaseous  residue  was  thus  obtained,  which  burned 
in  the  air  to  calcium  oxide  and  water  and  formed  an  exceedingly 
explosive  mixture  with  oxygen.  The  gas  has  not  yet  been  obtained 
quite  free  from  air,  so  that  its  quantitative  composition  could  not  be 
determined.  G.  S. 

Composition  of  Bleaching  Powder.  II.  "Woldemar  von 
TiESEXHOLT  (/.  Buss.  Phys.  Chem.  Soc,  1905,  37,  834 — 862.  Compare 
Abstr.,  1902,  ii,  562). — In  confirmation  of  the  view  that  bleaching 
powder  consists  of  a  mixture  of  calcium  chloride  and  hypochlorite,  the 
author  finds  that:  (1)  chlorine  is  evolved  from  bleaching  powder  or 
from  a  mixture  of  calcium  or  lithium  hypochlorite  with  calcium 
chloride  by  the  action  of  either  moisture  or  carbon  dioxide ;  (2)  when 
pounded  with  carbon  tetrachloride,  bleaching  powder  is  separated  into 
two  powders,  which  differ  in  their  densities  and  contents  of  active 
chlorine.  The  evolution  of  chlorine  from  aqueous  solutions  of  bleach- 
ing powder  is  preceded  by  the  hydrolysis  of  the  calcium  hypochlorite 
with  formation  of  hypochloric  acid.  The  action  of  carbon  dioxide  in 
the  evolution  of  chlorine  also  depends  on  the  liberation  of  hypochloric 
acid  and  the  neutralisation  of  the  lime  simultaneously  formed.  The 
fact  that  calcium  chloride  is  the  most  suitable  of  the  metallic  chlorides 
to  bring  about  the  reaction  Ca(OCl)2  +  CaCl2  4-2H20  ::^  2Ca(0H).,-f- 
2CI2  is  ascribed  to  the  peculiar  properties  of  its  compounds  with  water 
of  crystallisation.  T.  H.  P. 

Phosphates  of  Calcium.  I.  Frakk  K.  Camekon  and  Athebton 
Seidell  (J.  Amer.  Chem.  Soc.,  1905,  27,  1503 — 1512.  Compare 
Abstr.,  1905,  ii,  33). — The  composition  has  been  determined  of  the 
solutions  and  solids  in  contact  with  them  in  the  system  water,  lime, 
and  phosphoric  acid  under  conditions  of  final  equilibrium  at  25°  and 
at  different  concentrations.  The  concentration  of  phosphoric  acid 
(^FjOj)  varied  up  t-o  nearly  540  grams  per  litre  and  that  of  the  lime 
G'aO)  to  a  maximum  of  77  grams  per  litre. 

Solutions  were  made  by  adding  (1)  tricalcium  phosphate  and  (2) 
dicalcium  phosphate  to  phosphoric  acid  solutions  of  concentrations  up 
to  about  200  grams  per  litre,  and  (3)  monocalcium  phosphate  con- 
taining an  excass  of  acid  to  water  until  a  permanent  solid  residue  was 
obtained.  The  solid  phase  in  contact  with  the  solution  after  equili- 
brium had  been  reached  was  identified  as  dicalcium  phosphate, 
CaHP0^,2H,0,  in  each  case. 

In  two  other  series  of  experiments,  monocalcium  phosphate  and 
licalcium  phosphate  respectively  were  added  to  solutions  of  phosphoric 
icid  which  were  more  concentrated  than  those  used  in  the  previous 
•xperiments.  In  each  ca.se,  the  solid  pha.se  remaining  consisted  of 
monocalcium  phosphate,  CaH^(PO^)o,HoO. 

The  results  of  the  experiments  are  tabulated,  and  a  chart  is  given 
representing  the  concentrations  of  the  solutions  in  phosphoric  acid 
(P0O-)  and  lime  (CaO).     It  has  been  found  that  with  concentrations  of 
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phosphoric  acid  above  317  grams  of  P2^5  P®''  litre,  the  stable  solid 
phase  at  25°  is  monocalcium  phosphate,  and  below  that  concentration 
down  to  20  grams  per  litre  the  solid  phase  is  dicalcium  phosphate.  It 
is  shown  that  either  tricalcium  phosphate  can  exist  under  equilibrium 
conditions  in  contact  with  water  over  but  a  very  narrow  range  of 
concentration,  or  that  it  exists  only  as  a  metastable  form  which  changes 
but  slowly  into  the  stable  form. 

The  results  of  the  investigation  show  that  the  relative  values  of 
mono-  and  di-calcium  phosphates  as  manures  cannot  be  entirely 
accounted  for  by  the  difference  in  their  solubilities.  E.  G. 

Phosphates  of  Calcium.  II.  Frank  K.  Cameron  and  James  M. 
Bell  {J.  Amer.  Chem.  Soc,  1905,  27,  1512 — 1514). — Experiments 
have  been  made  with  the  object  of  determining  the  equilibrium  condi- 
tions for  lower  concentrations  of  phosphoric  acid  and  of  lime  than 
those  used  by  Cameron  and  Seidell  (compare  preceding  abstract). 

Solutions  were  prepared  by  adding  lime-water  or  dicalcium  phos- 
phate to  solutions  of  phosphoric  acid  of  concentrations  varying  from 
20  grams  to  0*0 12  gram  of  P2O5  per  litre.  In  the  case  of  solutions 
prepared  by  adding  dicalcium  phosphate  to  solutions  of  phosphoric 
acid  of  concentrations  from  19 '96  to  3  66  grams  per  litre,  the  solid 
phase  was  found  to  be  dicalcium  phosphate.  In  the  case  of  solutions 
made  by  the  addition  of  dicalcium  phosphate  to  solutions  of  phosphoric 
acid  of  concentrations  from  1"516  grams  to  0*381  gram  per  litre, 
and  by  adding  lime-water  to  phosphoric  acid  solutions  containing 
0*19 — 0'015  gram  per  litre,  the  ratio  PgOg  :  CaO  varies  from  1-17  to 
0*85  and  the  solid  phases  over  this  range  are  evidently  solid  solutions. 
(The  ratio  for  tricalcium  phosphate  is  0*84.)  For  very  low  concentra- 
tions of  phosphoric  acid,  there  is  a  quantity  of  lime  in  solution  and  the 
solid  phase  is  again  a  solid  solution. 

The  results  of  the  experiments  are  tabulated  and  show  that  the 
ratio  PgOg  :  CaO  in  the  limiting  solid  solution  must  be  above  TIO  or 
below  1*27,  and  that  the  composition  of  the  liquid  solution  at  that 
point  is  between  0'40  and  0*54  gram  CaO  and  between  I'll  and  152 
grams  PgO^  per  litre.  E.  G. 

Compounds  of  the  Halides  and  Borates  of  Strontium  or 
Barium.  Leon  Ouvrard  {Compt.  rend.,  1906,  142,  281—283. 
Compare  Abstr.,  1905,  ii,  635 ;  this  vol.,  ii,  86). — The  salt, 
3SrO,SrCl2,5B203,  obtained  by  fusing  a  mixture  of  boron  trioxide 
and  strontium  chloride  with  or  without  the  addition  of  strontia  (not 
more  than  1  mol.  for  each  mol.  of  boron  trioxide),  forms  long  needles, 
showing  longitudinal  extinction,  unaltered  by  cold  water  or  dilute 
acetic  acid.  When  the  proportion  of  strontia  is  increased,  the  bwates, 
SrO,B203  or  2SrO,B20g,  are  formed  as  large,  crystalline  plates  or 
prisms  respectively  ;  these  compounds  are,  however,  readily  hydrated 
by  the  action  of  water,  and  in  order  to  isolate  them  the  fused  product 
is  suspended  in  a  tall  vessel  of  water  with  a  layer  of  glycerol  at  the 
bottom ;  as  the  mass  disintegrates,  the  crystals  fall  to  the  bottom,  and 
are  protected  by  the  glycerol  from  the  action  of  the  water.  The 
borate,  SrOjB^Og,  forms  the  hydrate,  SrO,B20g,2H20 ;  and  the  borate, 
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2SrO,BoO,,  is  decomposed  by  water  forming  strontium  hydroxide  and 
the  crystalline  hydrate,  SrO,B203,4H20.  When  strontium  bromide 
or  barium  chloride  or  bromide  replace  strontium  chloride  in  the 
above  reactions,  the  following  compounds  are  obtained  respectively  : 
strontium  hromoborate,  3SrO,SrBr.„5B.,03  ;  barium  chlaroborate, 

SBaO.BaClJSBgOg; 
barium   bromoborate,    SBaOjBaBrjjSBoOg ;    and    the    barium    borates, 
BaO.BoOs  and  2BaO,B203,  which   yield  the  hydrates  BaO,B203,2HoO 
and  BaO,B.203,4H20  respectively. 

Attempts  to  prepare  strontium  or  barium  iodoborates  were  un- 
successful. M.  A.  W. 

Hydrates  of  Glucinum  Sulphate.  Mario  Levi-Malvano  {Atii 
R.  Accad.  Lincei,  1905,  [v],  14,  ii,  502 — 510). — Hexahydrated  glu- 
cinum sulphate  crystallises  alone  only  from  highly  supersaturated 
solutions,  a  mixture  containing  tetrahydrace  being  mostly  obtained  on 
adding  hexahydrate  to  solutions  of  the  tetrahydrate.  When  once  pre- 
pared, the  hexahydrate  does  not  readily  change  into  the  tetrahydrate, 
but  can  be  obtained  by  evaporation  of  even  dilute  solutions  at  various 
temperatures.  The  cryohydi-ate  of  the  solution  of  hexahydrate,  which 
is  obtained  at  about  —  30°,  consists  of  fine  crystals  of  hexahydrate,  a 
fact  which  seems  to  exclude  the  existence  of  a  hydrate  containing  more 
than  GHgO.  The  hexahydrate  is  octahedral  in  habit  and  melts  at  78*8°. 
The  solubility  curve  of  the  hexahydrate  cuts  that  of  the  dihydrate  at 
about  77*4°,  which  is  hence  the  transformation  temperature  at  the 
ordinary  pressure. 

The  tetrahydrate  forms  octahedral  crystals,  has  the  cryohydric  point 
-21°  and  is  converted  into  the  dihydrate  at  about  113*6°.  Its 
solubility  curve  lies  roughly  parallel  with,  and  close  to,  that  of  the 
hexahydrate. 

The  solubility  curve  of  the  dihydrate  is  given  from  77*4°  to  about 
158°,  at  which  temperature  it  melts  partially  and  becomes  ti'ansformed 
into  the  monohydrate.  T.  H.  P. 

Sodium-aluminium,  Sodium-magnesium,  and  Sodium-zinc 
Alloys.  C.  H.  Mathewson  {Zeit  anorg.  Chem.,  1906,  48,  191—200). 
— These  alloys  were  inve.stigated  by  Tammann's  thermal  method  (see 
this  vol.,  ii,  10),  and  the  conclusions  confirmed  by  microscopic  investiga- 
tions and  in  some  cases  by  chemical  analysis. 

Sodium  and  aluminium  are  not  mutually  soluble  and  do  not  form 
chemical  compounds. 

Magnesium  saturated  with  sodium  contains  about  2  per  cent,  by 
weight  of  the  latter  metal,  and  the  freezing  point  is  lowered  from 
650°  to  638°.  On  the  other  hand,  sodium  dissolves  about  1  "6  per  cent. 
of  magnesium  at  657°  ;  the  latter  metal  separates  out  completely  in 
hexagonal  crystals  as  the  temperature  falls,  so  that  the  melting  point 
of  sodium  is  not  altered. 

Sodium  and  zinc  are  also  only  partially  miscible,  but  form  a 
chemical  compound  already  described  by  Rieth  and  Beilstein  {Annalen, 
1862,  123,  245;  1863,  126,  248).  All  mixtures  containing  from 
32  up  to  at  lea.st  60  per  cent,  by  weight  of  sodium  show  a  break  in 
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the  cooling  curve  at  557°.  At  this  point,  the  temperature  of  the 
eutectic  crystallisation,  there  is  a  non-variant  equilibrium,  the  phases 
of  which  are  the  crystals  of  the  compound,  a  saturated  solution  of 
sodium  in  zinc,  practically  pure  melted  sodium  (zinc  is  almost  insoluble 
in  sodium),  and  the  vapours  of  the  two  metals.  The  saturated 
solution  of  sodium  in  zinc  contains  about  3  per  cent,  by  weight  of 
the  former  metal.  Thermal  and  direct  analyses  gave  slightly  different 
values  for  the  composition  of  the  compound,  the  approximate  formula 
of  which  is  ISTaZuj^  or  NaZn^g-  I^  is  grey  in  colour,  harder  and  more 
brittle  than  zinc,  and  only  slowly  acted  on  by  water.  G.  S. 

Alloys  of  Thallium  with  Copper  and  Aluminium.  Fr. 
DoERiNCKEL  {Zeit.  anorg.  Chem.,  1906,  48,  185 — 190). — The  cooling 
curves  of  these  alloys  were  determined  and  the  conclusions  arrived  at 
byTammann's  method  of  thermal  analysis  (Abstr.,  1904,  ii,  113  ;  1905, 
ii,  444  ;  this  vol.,  ii,  10)  confirmed  by  microscopic  observations. 

Thallium  and  copper  are  only  partially  miscible ;  at  959°  (the 
melting  point  of  copper),  the  layer  rich  in  copper  contains  35  1  per 
cent,  by  weight  of  thallium,  the  layer  rich  in  the  latter  metal  only 
1"8  per  cent,  of  copper.  The  eutectic  point  of  the  alloy  rich  in 
thallium  lies  at  302°,  9°  below  the  melting  point  of  thallium.  The 
solubility  curves  could  not  be  determined  by  Tammann's  method,  as 
the  thermal  change  on  admixture  is  too  small.  The  two  metals  do 
not  form  any  chemical  compound  or  mixed  crystals. 

Thallium  and  aluminium  are  not  mutually  soluble  to  any  appre- 
ciable extent ;  they  do  not  enter  into  chemical  combination  or  form 
mixed  crystals.  G.  S. 

Influence  of  Small  Quantities  of  Elements  in  Copper  on  its 
Reactions  with  Nitric  Acid.  John  H.  Stansbie  (J.  Soc.  Chem.  Ind., 
1906,  25,  45 — 50). — The  author  has  measured  the  variation  in  volume 
and  composition  of  the  evolved  gas  caused  by  the  introduction  of  small 
quantities  of  other  elements  into  pure  copper.  The  reaction  was  carried 
out  in  a  small  beaker  fitted  with  a  rubber  cork  through  which  passed  a 
thermometer  and  two  tubes,  A  and  B  3  A  was  of  narrow  bore  and 
was  attached  to  a  burette  from  which  the  acid  was  delivered  into  the 
beaker ;  B  was  connected  to  a  graduated  tube  G,  the  lower  end  of  which 
was  connected  by  rubber  tubing  to  a  movable  reservoir,  for  altering 
the  level  of  the  water  in  the  apparatus  ;  the  burette,  beaker,  and  tube  C 
were  surrounded  by  water-jackets.  The  experiments  were  carried  out 
as  follows  :  1  gram  of  the  metal  in  the  form  of  filings  which  had 
been  sifted  through  brass  gauze  with  64  meshes  to  the  linear  inch, 
and  had  been  treated  with  a  magnet  to  remove  any  particles  of  iron 
from  the  file,  wore  placed  in  the  dry  beaker ;  after  filling  the  jackets 
around  the  burette  and  the  beaker  with  hot  water,  the  acid  was  allowed 
to  run  slowly  into  the  beaker,  the  temponature  being  noted.  When 
the  reaction  was  finished,  the  gas  was  transferred  to  the  graduated  tube 
C  by  running  in  water  through  the  burette  ;  after  reading  the  volume, 
a  measured  quantity  of  oxygen  was  added  to  the  gas,  and,  after  shak- 
ing the  tube  to  remove  the  last  traces  of  nitrogen  peroxide,  the  volume 
of  residual  gas  was  again  read  off.     In  this  way,  the  volume  of  nitric 
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oxide  originally  present  in  the  collected  gas  could  be  determined,  and 
this,  together  with  the  volume  of  nitric  oxide  already  removed  by  the 
oxygen  of  the  air  present  in  the  apparatus  at  the  beginning  of  the 
experiment,  gave  the  total  volume  of  nitric  oxide  liberated  from  the  acid 
solution.  The  copper  used  in  these  experiments  was  obtained  by  fusing 
the  electrically  deposited  metal  under  charcoal  in  a  carbon  crucible  and 
allowing  it  to  solidify  under  charcoal  so  as  to  prevent  the  absorption  of 
oxygen  during  solidification.  It  was  found  that  an  increase  in  the 
temperature  at  which  the  reaction  takes  place  causes  a  considerable 
increase  in  the  volume  of  nitric  oxide  liberated  and  a  slight  decrease  in 
the  volume  of  gas  other  than  nitric  oxide  ;  accordingly,  65°  was  fixed 
on  as  the  temperature  for  carrying  out  these  experiments,  the  acid  used 
being  of  sp.  gr.  1'2.  Alloys  of  copper  with  arsenic,  antimony,  and 
bismuth  were  prepared  by  adding  weighed  quantities  of  alloys  rich  in 
these  metals  to  pure  copper  melted  under  charcoal  in  a  carbon  crucible. 
Owing  to  the  tendency  of  the  bismuth  alloys  to  liquate  and  reject 
bismuth,  their  composition  was  not  so  uniform  as  those  of  antimony 
and  arsenic.  The  results  of  experiments  with  ten  alloys  each  of  copper 
with  arsenic,  antimony,  or  bismuth  are  expressed  in  the  form  of  tables 
and  curves  showing  in  each  case  the  total  volume  of  the  gas  evolved 
and  the  volume  of  the  nitric  oxide.  It  is  shown  that  the  presence  of 
impurities  in  copper  even  in  very  small  proportions  modifies  the  reaction 
of  the  metal  with  nitric  acid,  the  effect  being  altogether  out  of  propor- 
tion to  the  quantity  of  impurity  present.  In  a  pure  copper  arsenic 
alloy,  the  arsenic  is  present  as  arsenide,  and  it  is  the  relation  of  the 
arsenide  to  the  excess  of  copper  which  confers  on  the  alloy  its  character- 
istic properties.  The  condition  of  most  intimate  relation  of  the  arsenic 
with  the  whole  of  the  copper  would  be  furnished  by  a  perfect  solid  solu- 
tion. Thus,  the  minimum  action  would  be  given  by  the  alloy  contain- 
ing the  percentage  of  the  added  metal  which  gave  the  most  perfect 
solid  solution.  If  this  view  is  correct,  the  point  is  reached  for  copper- 
arsenic  when  the  arsenic  equals  0'25  per  cent,  and  for  copper-antimony 
when  the  antimony  equals  0"5  per  cent.  The  behaviour  of  the  copper- 
bismuth  alloys  seems  to  indicate  the  absence  of  solid  solutions  from 
their  compositions,  P.  H. 

Metallic  Substitution.  Albert  J,  J.  Yandevelde  and  C.  E. 
Wasteels  {Bull.  Acad.  roy.  Belg.,  1906,  461 — 512.  Compare  Abstr., 
1903,  ii,  200  ;  1904,  ii,  549). — The  authors  have  investigated  the  action 
of  various  sub.stauces  on  the  replacement  of  copper  in  aqueous  solutions 
of  copper  sulphate  by  metallic  zinc. 

Injixience  of  Xon-electrolytes. — Sucrose  and  alcohol  diminish  the 
velocity  of  substitution,  and  this  effect  becomes  greater  as  the  con- 
centration of  sucrose  or  alcohol  is  increased.  The  retarding  influence 
of  sucrose  is  maintained  throughout  the  reaction.  In  the  case  of 
alcohol,  when  small  quantities  are  employed,  this  retarding  influence 
only  exists  in  the  initial  stages  ;  later  on,  the  rate  of  substitution  is 
accelerated.  The  retardation  is  due  to  the  diminution  of  the  con- 
ductivity and  diffusibility  of  the  solution  as  the  result  of  the  addition 
of  alcohol  or  sucit)8e.  The  final  acceleration  by  alcohol  of  the  rate  of 
substitution  is  probably  due  to  the  formation  and  precipitation  of 
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basic  zinc  sulphate  (compare  Abstr.,  1904,  ii,  549,  and  Ericson-Aur^n 
and  Palmaer,  Abstr,,  1902,  ii,  64). 

Influence  of  Netitral  Electrolytes. — All  the  salts  used  give  an  initial 
increase  in  the  velocity  of  substitution.  This  increase  is  not 
proportional  to  the  concentration  of  the  salt,  but  reaches  a  maximum 
for  a  certain  optimum  concentration  of  the  salt  (compare  Eric^on- 
Auren  and  Palmaer,  loc.  cit.).  In  all  cases,  the  precipitate  formed  con- 
tains at  first  zinc  hydroxide,  and  towards  the  end  of  the  reaction  some 
basic  zinc  sulphate  is  also  deposited  (Abstr.,  1904,  ii,  549). 

Influence  of  Acid  Electrolytes. — Sulphuric  acid  was  the  only  acid 
electrolyte  the  action  of  which  was  investigated.  The  phenomena  in 
this  case  are  very  complex.  At  very  low  concentrations,  the  acid 
diminishes  the  velocity  of  the  reaction,  but  when  the  concentration 
is  increased,  the  velocity  of  reaction  augments  and  increases  with 
further  concentration  (compare  Kajander,  Abstr.,  1881,  344).  Tlie 
initial  "  period  of  induction "  observed  by  Spring  and  van  Aubel 
(Abstr.,  1887,  1074)  in  the  action  of  sulphuric  acid  on  zinc  appears  to 
be  reduced  to  zero  when  copper  sulphate  is  prf-sent. 

Detailed  tables  showing  the  results  of  the  exfieriments  iiiade,  and 
illustrating  the  above  conclusions,  are  given  in  the  original. 

T.  A.  H. 

Cuprous  Silicide.  Emile  Vigouroux  {Com.pt.  rend.,  1906,  142, 
87 — 89.  Compare  Proces-verb.  Soc.  Sci.  phys.  nat.  Bordeaux,  1901). — 
Cuprous  silicide,  Cu^Si,  is  obtained  free  from  iron  when  17  parts  of 
pure  silicon  and  90  parts  of  electrolytic  copper  are  fused  in  a  current 
of  hydrogen  and  the  uncombined  silicon  removed  from  the  product  by 
the  action  of  5  per  cent,  sodium  carbonate  solution.  It  has  a  metallic 
appearance,  and  a  silver-"<vhite  colour  rapidly  darkening,  becoming  first 
yellow  and  finally  brick-red  ;  it  is  hard,  brittle,  and  easily  powdered, 
has  a  sp.  gr.  7*48,  that  of  the  fused  substance  being  7'58  ;  it  is  readily 
attacked  by  chlorine,  by  warm  dilute  or  concentrated  nitric  acid,  or 
by  a  mixture  of  nitric  and  hydrofluoric  acids,  whilst  hydrochloric, 
sulphuric,  or  hydrofluoric  acid  has  hardly  any  action  on  the  compound 
(compare  Lebeau,  this  voL,  ii,  29).  M.  A.  W. 

Cuprosilicon,  and  a  New  Method  of  preparing  Silicon 
Soluble  in  Hydrofluoric  Acid.  Paul  Lebeau  {Compt.  rend.,  1906, 
142,  154 — 157). — When  a  mixture  of  copper  and  silicon  is  fused  and 
cooled  rapidly,  the  cuprosilicon  obtained  after  the  removal  of  free 
silicon  by  treatment  with  10  per  cent,  sodium  carbonate  solution 
contains  12  64  to  12-93  per  cent,  of  silicon,  whilst  the  compound  ob- 
tained by  the  gradual  cooling  of  the  fused  mixture  contains  11  "31  to 
11-36  per  cent.  ;  the  difference  between  these  values  and  that  required 
for  the  compound  Cu^Si,  namely,  10  04  per  cent,  (compare  this  vol.,  ii, 
29,  and  Vigouroux,  preceding  abstract),  is  due  to  the  presence  of 
uncombined  silicon  in  the  form  which  is  soluble  in  hydrofluoric  acid 
(compare  Moissan  and  Siemens,  Abstr.,  1904,  ii,  560). 

The  cooling  curves  for  copper  and  silicon  indicate  the  existence  of 
only  one  definite  comi)ound,  Cu^Si,  melting  at  800°.  M.  A.  W. 
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A  New  Type  of  Compound  in  the  Group  of  Rare  Metals. 
Camille  Matignon  and  E.  Gazes  {Compt.  rend.,  1906,  142,  83 — 85). 
— Anhydrous  samarium  chloride,  SmCl3  (compare  Abstr.,  1902,  ii,  263, 
505;  1905,  ii,  391),  can  be  reduced  at  a  high  temperature  by  dry 
hydrogen,  ammonia,  or  aluminium  powder  to  form  samarium  dichloride 
{samarous  chloride),  SmClg.  This  forms  a  dark  brown,  crystalline  mass 
having  a  sp.  gr.  3 '687  at  22^,  insoluble  in  carbon  disulphide,  benzene, 
toluene,  chloroform,  or  pyridine,  or  even  in  alcohol,  in  which  the 
anhydrous  chlorides  of  the  rare  metals  dissolve  so  readily  (compare 
Abstr.,  1901,  ii,  602  ;  1902,  ii,  263).  It  is  decomposed  by  water, 
liberating  hydrogen  and  forming  samarium  oxide  and  samarium  oxy- 
chloride. 

As  praseodymium  and  neodymium  chlorides  are  not  similarly  reduced 
by  hydrogen  or  ammonia  at  high  temperatures,  this  reaction  affords  a 
convenient  method  of  separating  samarium  compounds  from  mixtures 
of  compounds  of  these  three  rare  metals.  M.  A.  W. 

Sulphates  of  the  Rare  Metals.  Camille  Matignok  (Campt. 
rend.,  1906,  142,  276— 278).— The  heats  of  formation  of  the  sulphates 
of  lanthanum,  praseodymium,  neodymium,  and  samarium  from  the  acid 
and  generating  oxides,  calculated  from  the  experimental  values  for  the 
heats  of  solution  of  the  oxides  in  dilute  sulphuric  acid  and  the  heats  of 
solution  of  the  anhydrous  sulphates  in  water,  are  138*2,  125"7,  125*1, 
and  113*8  Cal.  respectively.  The  basic  function  of  the  oxides  diminishes 
from  lanthanum  to  samarium,  that  is,  as  the  atomic  weight  of  the 
element  increases.  M.  A.  W. 

Volatility  of  Indium  Oxide.  Alfred  Thiel  {Zeit.  anorg.  Chem., 
1906,  48,  201—202.  Compare  Meyer,  this  vol.,  ii,  30).— Polemical. 
A  question  of  priority.  G.   S. 

Mixed  Crystals  of  Manganese  Sulphate  and  Zinc  Sulphate 
between  0^  and  39"^.  R.  Sahmek  {Zeit.  physikal.  Chem.,  1905,  54, 
111 — 120). — The  author  works  out  in  detail  an  illustration  of  Holl- 
mann's  theory  on  the  decomposition  of  hydrated  mixed  crystals 
(Abstr.,  1902,  ii,  446 ;  1905,  ii,  154).  Solutions  containing  manganese 
and  zinc  sulphates  in  various  proportions  and  slightly  supersaturated 
were  shaken  at  several  temperatures  between  0^  and  39°.  When 
sufficient  time  had  elapsed  for  the  attainment  of  equilibrium,  au 
analy.'iis  was  made  both  of  the  separated  crystals  and  of  the  solution 
from  which  they  had  separated.  The  complex  results,  which  do  not 
lend  themselves  to  abstraction,  are  represented  on  a  diagram  indicat- 
ing the  limits  of  stability  of  the  various  types  of  mixed  crystals.  The 
types  of  mixed  crystals  involved  are :  ZnS04,6HoO  (monoclinic), 
ZnS0^,7H.,0  (rhombic),  MnSO^,4H20  (rhombic),  MnS04,5H20  (tri- 
clinic),  MnS0^.7HjO  (monoclinic).  J.  C.  P. 

Effect  of  certain  Elements  on  the  Structure  of  Cast  Iron. 
Arthur  H.  Hior.ns  (/.  Soc.  Chem.  Ind.,  1906,  25,  50— 54).— A  detailed 
account  of  the  influence  of  varying  quantities  of  silicon,  phosphorus, 
manganese,  or  sulphur  on  the  formation  of  crystals  of  cementite, 
ferrite,  or  graphite  in  cast  iron.  The  paper  contains  eleven  illustra- 
tions of  sections  of  the  various  samples.  P.  H. 

VOL.  xc.  ii.  12 
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Formation  of  a  New  Salt  of  the  Formula  re"'H(S04).„4HoO  or 
Fe203,4S03,9HoO.  V.  Komar  {Chem.  Zeit,  1906,  30,  15— 16).— On 
evaporating  a  solution  of  ferric  sulphate  in  sulphuric  acid  (containing 
400  c.c.  of  monohydrated  acid  per  litre)  to  a  concentration  of  50°  B., 
white  crystals,  having  the  composition  Fe203,4S03,9H.,0  or 

re"'H(SO,)2,4H20, 
separate;  they  decompose   at    100°,   are   soluble   in   water,    but   are 
insoluble  in  sulphuric  acid  of  45 — 50°  B.  P.  H. 

Nickelo-nickelic  Oxide.  A  Correction.  Henri  Baubigny 
{Compt.  rend.,  1906,  142,  154.  Compare  this  vol.,  ii,  91). — A  further 
reply  to  Bellucci  and  Clavari  (Abstr.,  1905,  ii,  824). 

M.  A.  W. 

Chromium  Salts.  Alfred  "Werner  and  R.  Huber  {Ber.,  1906, 
39,  329—338.  Compare  Werner  and  Gubser,  Abstr.,  1901,  ii,  453  ; 
Werner,  Abstr.,  1902,  i,  686;  Weinland  and  Koch,  Abstr.,  1904,  ii, 
488). — Recoura's  chromium  chlorosulphate  (Abstr.,  1902,  ii,  562), 
which  is  considered  to  be  chloropenta-aquochromium  sulphate, 

[Cr(OH2)5Cl]S04,H20, 
is  formed  by  dissolving  violet  chromium  sulphate  (Higley,  Abstr.,  1904, 
ii,  565)  in  boiling  fuming  hydrochloric  acid  ;  if  allowed  to  crystallise 
slowly,  it  forms  large,  green  leaflets.  On  treatment  with  barium 
chloride,  it  yields  a  chromium  chloride,  which  crystallises  in  gi-een 
needles,  behaves  towards  silver  nitrate  as  an  impure  dichlorotetra- 
aquochromium  chloride,  [Cr(OH.,)^Cl2]Cl,2H20,  and  when  treated  with 
sulphuric  acid  is  reconverted  into  Recoura's  chlorosulphate. 

The  product  obtained  on  saturating  a  concentrated  aqueous  solution 
of  green  chromium  chlorosulphate  with  hydrogen  chloride,  under 
cooling  with  ice  and  salt,  is  a  mixture  of  dichlorotetra-aquochromium 
and  hexa-aquochromium  chlorides.  The  green  chlorosulphate  has 
therefore  the  constitution  [Cr(OH2)6]:(S04)2:[Cr(OH2),Cl2],2H20.  In 
agreement  ,with  this,  it  can  be  prepared  by  the  action  of  concentrated 
sulphuric  acid  on  a  mixture  of  1  mol.  of  violet  chromium  sulphate  and 
2 — 6  mols.  of  green  chromium  chloride. 

Dichlorotetra-aquochroviium  hexa-aquoaluminium  sulphate, 
[Cr(OH2),Cl2(OH2)2]:(SO,)2:[Al(OH2),], 
is  formed  by  the  action  of  sulphuric  acid  on  a  mixture  of  aluminium 
sulphate  and  green  chromium  chloride ;    it  is  precipitated    from    its 
aqueous   solution   on   adding    sulphuric    acid    in   small,   light   green 
crystals. 

Dibromotetra-aquochromiuvi  hexa-aquochromium  sulphate, 
[Cr(OH2),Br(OH2)2]:(SO,)2:[Cr(OH,),], 
prepared  by  heating  violet  chromium  sulphate  with  hydrobromic  acid 
of  sp.  gr.  1-49,  separates  from  the  ice-cooled  solution  in  glistening,  dark 
green  crystals  or  more  slowly  in  large  leaflets.  G.  Y. 

Chemistry    and   Crystallography  of  the    Silicomolybdates. 

H.  CoPAUX  {Ann.  Chim.  I'hys.,  1906,  [viii],  7,  118 — 144). — Sodium 
silicomolybdate  is  readily  prepared  by  heating  a  mixture  of  fjodium 
silicate  and  molybdic  acid  in  the  proportion  I2M0O3  :  SiOo  :  2Na20, 
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with  a  little  water  in  a  sealed  tube  at  150°  (compare  Parmentier, 
Abstr.,  1881,  880  ;  1882,  702).  The  fi-ee  acid  can  be  obtained  from 
the  sodium  salt  by  acidifying  its  dilute  aqueous  solution  and  extracting 
with  ether  (compare  Drechsel,  Abstr.,  1887,  703,  and  Asch,  Abstr., 
1902,  ii,  83),  or  more  directly,  and  with  a  yield  of  75  per  cent,  of  the 
theoretical,  by  mixing  warm  aqueous  solutions  of  ammonium 
molybdate  and  sodium  silicate  in  the  proportion  of  12Mo03:Si02, 
adding  excess  of  sulphuric  acid,  and  extracting  the  cooled  liquid  with 
ether.  Silicomolybdic  acid,  SiOo,12Mo03,2H20,31H.,0,  forms  yellow, 
eflBorescent,  tetragonal  crystals  [a:c=\  :1'007].  The  potassium  salt, 
SiOo,12Mo03,2Kp,18H20,  is  very  soluble,  1-076  gram  of  a  solution 
saturated  at  14°  containing  0'4:48  gram  of  the  anhydrous  salt ;  it 
crystallises  in  the  hexagonal  system  [a  :  c=  1  :  0"6809].  The  acid 
potassium  salt,  2(SiOo,125lo03),3K20,H20,27H.,0,  is  monoclinic 

[a:b'.c  =  1-200  :  1  :  0860  ;  yS  =  77°39']. 
The  sodium  salt,  SiO.„12Mo03,2N"a20,14H.,0,  forms  triclinic  crystals 
[a  :  h  :  c  =  1-633  :  1  :  0-544  ;  a  =  96°30',  j8  =  89=23',  y  =  85°39'],  whilst  the 
salt,  SiOo,12Mo03,2Xa20,22H.,0,  forms  triclinic  crystals  which  are  too 
efflorescent  to  admit  of  measurement;  1-527  grams  of  solution  satu- 
rated at  14°  contain  1-056  grams  of  the  anhydrous  salt.  The  acid 
sodium  salt,  2(Si02,12Mo03),3NaoO,H20,32H.,0,  is  monoclinic 

[a:6-.c  =  l-341  -.1  :  0-999  ;  ^  =  79°32']. 
The  lithium  salt,  Si02,12Mo03,2Li20,29H20,  forms  cubic  crystals.  The 
barium  salt,  Si02,12Mo03,2BaO,29H20,  forms  large  octahedra  belonging 
to  the  cubic  system,  whilst  the  hydrate,  SiO2,12Mo03,2Ba0,22H2O, 
forms  rhombohedral  crystals  [a  :c=  1  :  2-573],  and  the  lower  hydrate, 
Si02.12Mo03,2BaO,16H20,  forms  monoclinic  crystals  [a:b:c  = 
1-811  : 1  : 1-554  ;  /3  =  75°45'].  The  strontium  salt, 
Si02,12Mo03,2SrO,26H.20, 
forms  rhombohedral  crystals  [a  :  c=  1  :  2-639].  The  calcium  salt, 
Si02,12Mo03,2CaO,31H.^O,  forms  cubic  octahedra,  and  the  lower 
hydrate,  Si02,12Mo03,2CaO,26HjO,  is  isomorphous  with  the  corre- 
sponding strontium  salt.  Salts  of  the  type  SiO2,12Mo03,2MO,31H2O, 
where  M  =  Mg,  Zn,  Mn,  Ni,  or  Co,  crystallise  in  octahedra  belonging 
to  the  cubic  system  and  have  characteristic  colours,  those  of  zinc  and 
magne*>ium  being  yellow,  manganese  orange,  copper  and  nickel  green 
or  greenish-blue,  and  cobalt  garnet-red.     The  cadmium  salt, 

Si02,12Mo08,2CdO,22H20, 
forms    triclinic    crystals    [a  :6  :c  =  0-440  : 1  :  0383  ;    a  =  88°43',    fi  = 
91°14',    y  =  84°42'];    the   silicomolybdatts   of    iron,    aluminium,    and 
chromium  have  the  general  formula,  3(Si02,12Mo03),2M203,93H20,  and 
are  isomorphous  with  the  magnesium  series  of  salts. 

The  silicomolybdates  are  usually  isomorphous  with  the  corresponding 
silicotungstates,  which  they  also  closely  resemble  in  degree  of  hydra- 
tion and  solubility  :  the  mercurous,  thallium,  rubidium,  and  ammonium 
salts  of  the  two  series  being  very  sjmringly  soluble,  whilst  the 
alkaloid  silicomolybdates  are  as  insoluble  as  the  corresponding 
silicotungstates. 

The  potassium  salts  of  silicomolybdic  and  of  silicotungstic  acid  con- 
taining 18H.,0  form  hexagonal  crystals  closely  resembling  those  of 
quartz,  and  they  are  dextj  orotatory,  whilst  their  solutions  are  optically 

12—2 
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inactive;  laevorotatory  crystals  of  these  salts  can  also  be  obtained 
from  solutions  containing  traces  of  alkali  impurity  ;  dextro-potassium 
silicomolybdate  crystals  have  [ajn  +  17'0 — 17 "4°  and  the  Isevo-crystals 
[aJD  -  17-1°.  M.  A.  W. 

Electrolytic  Preparation  of  Spongy  Tin.  Donato  Tommasi 
{Compt.  rend.,  li)06,  142,  86). — Spongy  tin  can  be  prepared  by 
electrolysing  a  solution  consisting  of  50  parts  of  water,  10  parts  of 
stannous  chloride,  and  1  part  of  hydrochloric  acid,  using  two  tin 
anodes  situated  on  either  side  of  a  revolving  cathode  formed  of 
a  copper  disc,  and  so  arranged  that  part  only  is  immersed  in  the 
liquid,  the  exposed  part  revolving  between  two  mechanical  brass 
scrapers,  which  remove  the  spongy  tin  and  depolarise  the  cathode. 
The  spongy  tin  is  collected,  drained,  and'  washed,  the  washings  con- 
centrated to  the  strength  of  the  original  solution,  and  returned  to  the 
bath.  With  a  cathode  of  3  cm.  diameter  and  a  current  of  40  amperes 
and  3  volts,  the  yield  of  spongy  tin  per  hour  is  86"36  per  cent,  of  the 
theoretical  quantity.  M.  A.  W. 

Auto-oxidation  of  Tervalent  Titanium.  Wilhelm  Manchot 
and  P.  EiCHTER  {Ber.,  1906,  39,  320— 323).— When  titanium  sesqui- 
oxide  is  shaken  with  aqueous  potassium  hydroxide  and  oxygen,  it  is 
found  that  a  considerably  larger  volume  of  oxygen  is  absorbed  than 
corresponds  with  one  equivalent  of  oxygen.  The  hydrogen  peroxide 
primarily  formed  is  reduced  partially  by  the  titanium  sesquioxide,  the 
remainder  of  the  peroxide  oxidising  the  titanium  dioxide  to  pertitanic 
acid  on  acidification  or  possibly  even  in  the  alkaline  solution.  If 
a  thick  milk  of  lime  or  baryta  water  is  used  in  place  of  the  potassium 
hydroxide,  the  hydrogen  peroxide  formed  is  not  reduced  by  the 
titanium  sesquioxide  or  dioxide,  and  the  whole  of  the  oxygen  absorbed 
is  found  in  the  foi  m  of  hydrogen  peroxide.  If  the  solution  of  tervalent 
titanium  in  sulphuric  acid  is  boiled  with  potassium  hydroxide,  it 
evolves  a  volume  of  hydrogen  equal  to  that  of  the  oxygen  absorbed  on 
shaking  the  alkaline  soliition  with  oxygen.  The  acid  solution  also 
evolves  hydrogen  when  boiled,  but  only  extremely  slowly.  When 
shaken  with  oxygen,  a  solution  of  tervalent  titanium  in  sulphuric  acid 
containing  ferrous  ammonium  sulphate  absorbs  a  still  larger  excess  of 
the  gas,  and  the  solution  contains  ferric  oxide,  whereas  an  acid  solution 
of  ferrous  ammonium  sulphate  alone  does  not  absorb  a  measurable 
volume  of  oxygen.  G.  Y. 

Oxidation  of  Tervalent  Titanium.  II.  Wilhelm  Manchot  and 
P.  RicHTER  {Ber.,  1906,  39,  488—492.  Compare  preceding  abstract). 
— When  titanium  sesquioxide  is  added  to  a  solution  of  chromic  and 
hydriodic  acids  dissolved  in  the  requisite  amount  of  water,  the 
liberated  iodine  may  be  estimated  by  thiosulphate.  For  the  oxidation, 
3  atoms  of  oxygon  were  required  for  1  atom  of  titanium.  The  oxida- 
tion of  titanium  sesquioxide  with  permanganic  acid  in  the  presence  of 
tartaric  acid  also  led  to  a  similar  result.  A.  McK. 
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Preparation  of  Titanium  Tetrachloride  and  of  Tin  Tetra- 
chloride. Carl  Eenz  {Ber.,  1906, 39,  249— 250).— When  the  vapour 
of  chloroform  is  passed  ov^er  fiuely-divided  titanium  oxide  heated 
in  a  hard  glass  tube,  the  main  reaction  proceeds  according  to  the 
equation:  TiO.,  +  2CHCl3  =  TiCl^  +  2CO  +  2HC1.  The  temperature 
determines  the  nature  of  the  by-products,  among  which  carbon  dioxide, 
phosgene,  and  hexachlorobenzene  have  been  identified,  together  with 
a  colourless  gas,  probably  titanium  hydride,  TiH^.  In  a  prolonged 
reaction,  reduction  of  the  titanium  oxide  and  titanium  tetrachloride 
takes  place  with  the  formation  of  titanium,  titanium  dichloride,  and 
titanium  trichloride. 

Tin  tetrachloride,  but  not  silicon  tetrachloride,  may  be  obtained  in 
a  similar  way.  C  S. 

Thorium-aluminium  Alloy.  Otto  Honigschmid  {Compt.  rend., 
1906,  142,  280— 281).— The  compound  ThAlg,  prepared  by  the  direct 
union  of  aluminium  and  thorium  in  a  vacuum  at  a  high  temperature 
or  by  reducing  potassium  thorium  fluoride  or  thorium  oxide  with 
aluminium  in  the  electric  furnace,  forms  long,  prismatic  needles  having 
the  colour  and  metallic  aspect  of  alumicium.  It  burns  in  fluorine  or 
chlorine,  is  attacked  by  bromine  or  iodine  without  incandescence,  is 
stable  in  the  air,  but  burns  when  heated  to  redness.  It  is  attacked  by 
the  mineral  acids,  is  unaltered  by  alkali  solutions,  but  oxidised  with 
incandescence  by  the  fused  alkali  hydroxides  or  carbonates. 

M.  A.  W. 

A  Silicide  of  Thorium.  Otto  Honigschmid  (Com^f.  rend.,  1906, 
142,  157 — 159). — Thorium  silicide,  ThSij,  is  prepared  by  the  inter- 
action of  a  mixture  of  the  double  fluoride  of  thorium  and  potassium, 
potassium  silicofluoride,  and  aluminium  at  1200°,  and  purified  from 
free  aluminium  and  silicon  by  treatment  with  potassium  carbonate 
solution.  It  forms  quadratic  plates  resembling  graphite  in  colour,  has 
a  sp.  gr.  7*96  at  16°,  and  when  heated  combines  readily  with  the 
halogens,  oxygen,  sulphur,  selenium,  or  hydrogen  chloride,  but  is  not 
attacked  by  hydrogen  at  a  red  heat.  It  is  soluble  in  aqueous  solutions 
of  the  mineral  acids,  is  not  attacked  by  solutions  of  the  alkalis,  but  is 
decomposed  on  fusion  with  sodium  or  potassium  hydroxides.  For 
analysis,  the  compound  was  dissolved  in  aqua  regia  or  in  a  mixture  of 
hydrofluoric  and  nitric  acids,  or  decomposed  by  fusingwith  moist  sodium 
hydroxide.  Thorium  silicide  can  also  be  prepared  by  heating  a 
mixture  of  thorium  oxide  and  silicon  in  an  electric  furnace  with  a 
urrent  of  700  amperes  and  100  volts,  or  by  heating  a  mixture  of 
aluminium,  silicon,  and  thorium  at  1000°.  M.  A.  W. 

Mixtures  of  Antimony  and  Tellurium  and  of  Antimony  and 
Selenium.  Cryoscopic  Constant  of  Antimony.  Henri  Pelabon 
{Compt.  rend.,  1906,  142,  207— 210).— When  mixtures  of  antimony 
and  tellurium  are  fused,  the  telluride  ShgTe,  is  formed,  which  yields  a 
homogeneous  liquid  with  excess  of  either  constituent,  and  the  cooling 
curve  exhibits  one  maximum  at  the  solidification  temperature  of  the 
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compound,  Sb.^Teg,  and  two  minima,  one  corresponding  with  the  point 
of  solidification  of  the  mixture  5Sb  :  2Te,  and  the  other  with  the  eutectic 
point  of  the  mixture,  Sb  :  lOTe. 

Antimony  selenide  forms  homogeneous  liquids  when  fused  with 
excess  of  either  antimony  or  selenium,  but  there  is  a  discontinuity 
in  the  cooling  curve  of  the  mixtures  in  Avhich  the  value  of  E 
(the  ratio  of  the  mass  of  selenium  to  the  total  mass)  lies  between 
11  and  39;  such  mixtures  have  two  solidifying  points  at  566° 
and  518°  respectively,  the  cooling  curve  consisting  of  two  straight 
lines  parallel  to  the  abscissa  along  which  B  is  measured.  The  melting 
point,  605°,  of  the  compound  SbgSeg  is  a  maximum  point  and  the  melt- 
ing point  of  the  mixture  2Sb  :  7Se  is  a  point  of  inflexion  on  the  cooling 
curve. 

The  cryoscopic  constant  of  antimony,  calculated  from  the  depression 
of  its  freezing  point  caused  by  the  addition  of  antimony  telluride, 
selenide,  or  sulphide  (compare  Abstr.,  1904,  ii,  267),  is  1246,  1233,  or 
1228  respectively.  M.  A.  W. 

Antimony  Sulphate  and  its  Double  Salts  ■with  Alkali 
Sulphates.  Sigmund  Metzl  (Zeit.  anorg.  Chem.,  1 906, 48,  140 — 155). 
— When  antimony  oxide  is  dissolved  in  concentrated  sulphuric  acid 
and  the  solution  cooled,  the  normal  sulphate,  Sb2(S04)3,  separates  in 
long,  glistening  needles,  which  can  be  freed  from  adherent  acid  by 
drying  on  porous  plates  and  finally  by  washing  with  xylene.  The  salt 
has  the  sp.  gr.  3'624  and  is  very  hygroscopic.  With  cold  water  it 
gives  the  basic  sulphate,  Sb203,S03  or  (SbO)2S04  ;  with  excess  of  hot 
water  it  forms  a  much  more  basic  salt,  but  cannot  be  changed 
completely  into  the  oxide.  With  alcohol  in  the  cold,  the  basic  salt, 
Sb203,2SOg,  is  produced.  The  contradictory  statements  regarding  this 
salt  in  the  literature  are  due  to  the  fact  that  adherent  sulphuric  acid 
cannot  be  completely  removed  by  drying  on  porous  plates. 

Double  sulphates  of  antimony  with  potassium,  sodium,  and 
ammonium  have  been  prepared  by  heating  antimony  oxide  and  the 
alkali  sulphate  with  concentrated  sulphuric  acid  and  then  cooling  the 
clear  solution.  They  have'the  general  formula  Sb.,(S04)3,M2S04,  occur 
in  long,  glistening  needles,  and  are  decomposed  by  water  and  alcohol 
with  formation  of  the  same  basic  salts  as  in  the  case  of  the  sulphate 
itself  (compare  Gutmann,  Abstr.,  1899,  ii,  33).  Metallic  antimony 
and  the  sulphide  are  only  slowly,  and  in  the  latter  case  incompletely, 
decomposed  by  concentrated  sulphuric  acid,  but  in  presence  of  an 
alkali  sulphate  the  action  goes  smoothly  and  completely ;  this  fact  is 
of  importance  for  the  technical  preparation  of  antimony  compounds. 

G.  S. 

Peroxides  of  Bismuth.     I.     Alexander  Gutbiee  and  R.  BOnz 
{Zdl.    anorg.  Chem.,   1906,  48,    162 — 184.     Compare  Pattison  Muir, 
Trans.,  1881,  39,  22;  1887,  51,  77  ;  Deichler,  Abstr.,  1899,  ii,  428).- 
The    peroxides    were    prepared    by   the    usual    method :  the    freshly 
precipitated  hydroxide  was  suspended  in  hot  concentrated  potassium 
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hydroxide  solution  and  chlorine  gas  passed  in  for  some  time ;  the 
precipitate  was  then  washed  and  treated  with  concentrated  nitric  acid 
to  separate  the  lower  from  the  higher  oxides,  the  latter  remaining 
undissolved.  The  results  are  greatly  influenced  by  the  nature  and 
strength  of  the  alkali  used  ;  the  most  highly  oxidised  products  were 
obtained  with  a  large  excess  of  concentrated  potassium  hydroxide 
solution  of  sp.  gr.  r4.  It  was  found  impossible  to  obtain  a  product 
of  uniform  composition  and  no  definite  chemical  compound  could  be 
isolated. 

The  scarlet  powder  obtained  by  the  action  of  concentrated  nitric 
acid  of  sp.  gr.  1*4  on  the  most  highly  oxidised  precipitates,  and 
regarded  by  Muir  {loc.  cit.)  and  others  as  "  bismuthic  acid,"  HBiOg, 
always  contains  considerably  less  oxygen  than  corresponds  with  this 
formula  and  is  not  a  uniform  substance  ;  this  is  in  agreement  with 
Deichler's  results.  On  continued  washing  with  the  object  of  freeing 
it  from  potassium  nitrate,  it  decomposes  with  evolution  of  oxygen  and 
formation  of  an  orange-yellow  powder,  formerly  regarded  as  hydrated 
bismuth  tetroxide,  BU0^^2^Jj.  Attempts  to  prepare  the  latter 
substance  by  Deichler's  method  (loc.  cit.)  were  unsuccessful,  as  no 
compound  of  uniform  composition  could  be  obtained.  The  contention 
of  Muir,  that  "  bismuthic  acid"  changes  to  the  pentoxide  at  120° 
and  to  the  tetroxide  at  a  higher  temperature,  is  inaccurate,  since  the 
scarlet  powder  begins  to  lose  oxygen  at  100°. 

Neither  the  scarlet  nor  the  orange-yellow  product  shows  any  sign  of 
salt  formation  on  treatment  with  concentrated  potassium  hydroxide 
solution.  G.  S. 


Boiling  of  Osmium,  Ruthenium,  Platinum,  Palladium, 
Iridium,  and  Rhodium.  Henri  Moissax  {Compt.  rend.,  1906,  142, 
189 — 195.  Compare  this  vol.,  ii,  92). — The  author  has  examined  the 
behaviour  of  the  metals  of  the  platinum  group  at  the  temperature  of 
the  electric  arc  ;  the  metals  were  placed  in  a  carbon  crucible  inside  an 
electric  furnace  (Abstr.,  1893,  ii,  167,  314)  through  which  passed  a 
copper  tube  cooled  by  a  current  of  cold  water.  With  a  current  of  500 
to  700  amperes  and  110  volts,  all  the  metals  rapidly  fused  and  entered 
into  ebullition.  The  metallic  distillates  consisted  of  spherules  together 
with  microscopic  crystals  or  crystalline  plates  ;  the  residual  ingots 
showed  a  crystalline  structure  in  the  cases  of  osmium,  platinum, 
iridium,  and  rhodium  ;  they  all  contained  graphite  :  3*89 — 3*97  per  cent. 
in  osmium  ;  4'8  per  cent,  in  ruthenium  ;  2  8  per  cent,  in  iridium,  and 
2"19  per  cent,  in  rhodium  ;  and  palladium  exhibited  the  phenomenon  of 
spitting.  Palladium  is  more  readily  fusible  than  platinum,  and 
osmium  is  the  most  difficult  to  distil,  the  weight  of  distillate  obtained 
from  150  gi-ams  of  the  metal  when  heated  for  five  minutes  with  a 
current  of  700  amperes  and  110  volts  being  29  grams,  whilst  the  same 
weight  of  the  other  metals  heat«d  for  the  same  length  of  time  with  a 
current  of  500  amperes  and  110  volts  gave  the  following  distillates: 
ruthenium,  10  grams;  platinnni,  12  gi-ams  ;  palladium,  9"6  grams; 
iridium,  9   grams ;   and  rhodium,    10*2  grams.  M.  A.  W. 
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Oxides  of  Palladium.  Lothar  Wohler  and  James  Konig 
{Zeit.  anorg.  Chem.,  1906,  48,  203— 204).— Polemical.  Keply  to 
Bellucci  (this  vol.,  ii,  35).  G.  S. 

Nitrilobromo-osmonates.  Alfred  Werner  and  Karl  Dinklage 
{Ber.,  1906,  39,  499 — 503). — Potassium  nitrilotetrabromo-osmonate, 
[OsNBi'4]K,2H20,  prepared  from  potassium  osmiamate  and  hydro- 
bromic  acid  of  sp.  gr.  1*49,  forms  dark  red,  monoclinic  prisms;  its 
aqueous  solution  is  cherry-coloured. 

Ammonium  nitrilopentabromo-osmonate,  [OsNBrg](NIl4)2,H20,  pre- 
pared by  the  addition  of  ammonium  bromide  to  the  mother  liquors 
resulting  from  the  preparation  of  the  preceding  salt,  forms  dark  brown, 
monoclinic  prisms  with  a  reddish-violet  tint. 

Rubidium  nitrilopentabromo-osmonate,  [OsNEr^JRhg,  prepared  in  an 
analogous  manner,  forms  a  dark  brown  powder  with  a  reddish-violet 
tint ;  its  aqueous  solution  is  red. 

Hydrogen  caesium  nitrilopentabromo-osmonate,  [OsNEr^JgCSgH,  is  an 
amorphous,  brown  powder  with  a  green  tint ;  it  is  the  least  soluble 
in  water  of  the  salts  described,  and  its  aqueous  solution  is  bright  red. 

A.  McK. 


Mineralogical    Chemistry. 


Kleinite,  a  Hexagonal  Mercury  Oxychloride   from   Texas. 

Arthur  Sachs  (Sitzungsber.  K.  Akad.  Wias.  Berlin,  1905,  1091 — 1094). 
— This  is  probably  identical  with  the  undetermined  yellow  mercury 
oxychloride  mentioned  by  Moses  (Abstr.,  1904,  ii,  46);  the  small 
crystals  are,  however,  not  orthorhombic,  but  hexagonal.  There  is  a 
perfect  cleavage  parallel  to -the  basal  plane,  and  less  distinct  cleavages 
parallel  to  the  faces  of  a  prism.  The  purest  crystals  are  sulphur- 
yellow,  and  have  an  adamantine  lustre,  but  in  the  slightly  altered 
crystals  the  colour  is  orange-yellow  and  the  lustre  is  rather  duller. 
The  hardness  is  3 — 4;  sp.  gr.  7*441.  Analyses  gave:  Hg, 
86-68— 87-13;  CI,  7-63— 8-25  per  cent.,  corresponding  with  the 
formula  Hg^ClgOg.  The  other  mercury  oxychloi-ides  recently  described 
by  Moses  from  this  locality,  Terlingua  in  Texas,  are  eglestonite  (cubic, 
liggClgOg)  and  terlinguaite  (monoclinic,  HggClO).  L.  J.  S. 

Chemical  Study  of  Sea  Waters.  Th^ophile  Schloesing 
{Compt.  rend.,  1906,  142,  320— 324).— Analy.^es  of  the  water  of  the 
Atlantic  Ocean  and  of  the  Mediterranean  show  that  the  two  waters 
differ  only  in  degree  of  salinity,  the  composition  of  the  mineral  con- 
stituents being  almost  identical  in  the  two  cases  ;  the  analytical  results 
are  given  in  the  following  table ;  1  litre  of  water  at  20°  contains  : 
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Mediterranean.  Atlantic.  Ratio. 

Calcium  carbonate    0-127  gram         0-099  0-78 

Sulphuric  acid  2-551     „  2-120  0-831 

Chlorine 21-376     „  17830  0-834 

Bromine 0072     „  0060  0-833 

Lime  (not  included  above)    0599     „  0-519  0-866 

Magnesia    2361     „  1-993  0-844 

Sodium  oxide 16-017     „  13-410  0-837 

Potassium  oxide    0-510     „  0-413  0-810 

43-613     „  36-444 

Oxygen   equivalent  of   chlorine 

and  bromine  4-824     ,,  4*024 

Total  salts  per  litre  ....38-789     „  32-420         0836 

M.  A.  W. 

Formation  of  Oceanic  Salt  Deposits.  XLV.  Formation  of 
Tincal  and  Octahedral  Borax.  Jacobus  H.  vax't  Hoff  and 
Walter  C.  Blasdale  (Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1905, 
1086 — 1090). — Potassium  borate  does  not  separate  from  a  solution  con- 
taining this  salt  and  sodium  chloride,  but  only  potassium  chloride  and 
sodium  borate.  The  saturations  of  solutions  containing  sodium  borate 
and  sodium  chloride  in  the  presence  of  potassium  chloride,  sodium  sul- 
phate, and  glaserite  are  given  for  temperatures  of  25^  and  83^.  Below 
35-5°,  sodium  borate  separates  as  tincal  (NaoB.O^jlOHoO),  but  above 
this  temperature  it  separates  as  "  octahedral  "  [that  is,  rhombohedral] 
borax  (Na2B^O-,5H<jO).  The  latter  has  been  observed  as  a  natural 
product  in  the  lagoons  of  Tuscany.  L.  J.  S. 

Analysis  of  the  Ash  -which  fell  in  Naples  on  the  Night  of 
October  2nd,  1904.  Ezio  Comaxducci  and  L.  Pescitelli  {Rend. 
Accad.  Sci  Fis.  Mat.  Napoli,  1905,  [iii],  11,  249— 253).— The 
Vesuvian  ash  which  fell  in  Naples  at  intervals  during  the  night  of 
October  2nd,  1904,  is  a  heavy,  granular,  dark  chocolate-coloured, 
magnetic  powder,  having  the  following  percentage  composition  :  SiOj, 
41-738;  SO3,  1-518;  Cl,  0-242;  PgO^,  1428;  Fe.pg,  25338;  Al^Og, 
7-714;  MgO,  0  214;  CaO,  5310;  KjO,  0102;  NagO,  1-917;  NHj, 
traces;  loss  on  ignition,  3*72.  T.  H.  P. 

Isomorphism  and  Thermal  Properties  of  the  Felspars.  Abthur 
L,  Day  and  Eugene  T.  Allen  {Zeit.physihd.  Chem.,  1905,  54, 1 — 54). — 
The  authors  have  prepared  a  series  of  artificial  felspars,  namely,  albite 
( Ab),  anorthite  (An),  and  the  following  combinations  of  these  :  AbjAn^, 
AbjAn^,  AbjAup  Ab^Anj,  AbjAuj,  Ab^Anj.  All  these,  with  the 
exception  of  albite,  were  obtained  in  completely  or  partially  crystalline 
form  by  crystalli.sation  from  the  corresponding  fused  mass.  With  the 
help  of  a  thermoelectric  junction,  the  temperature  of  fusion  was  deter- 
iitined  for  the  members  of  the  foregoing  series.  As  the  albite  end  of 
the  series  was  approached,  however,  the  determination  of  the  melting 
point  became  increasingly  difficult,  owing  to  the  very  gradual  transi- 
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tion  from  the  solid  to  the  liquid  condition.  The  melting  points 
obtained  were  as  follows  : 

An.  AbjAng.  AbiAiij.  AbjAiii.  AbgAiii.  AbsAnj. 

1532°  1500°  1463°  1419°  1367°         1340° 

The  melting-point  curve  is  continuous,  and  the  view  adopted  is  that  the 
triclinic  felspars  are  solid  solutions,  and  together  form  an  isomorphous 
series.  It  is  noteworthy  that  the  solid  phase  obtained  in  each  case 
has  the  same  composition  as  the  liquid  phase  of  glass  from  which  it 
separates.  The  view  that  the  felspars  form  an  isomorphous  sei'ies  is 
strongly  supported  by  a  study  of  the  way  in  which  the  specific  gravity 
(sc)  of  the  crystals  varies  with  the  composition.  This  is  shown  in  the 
following  table,  which  shows  also  the  specific  gravity  (sg)  of  the  corre- 
sponding glasses  : 


An.       AbjAuj. 

Ab^An2. 

AbjAn^. 

AbjAnj. 

AbjAnj. 

Ab. 

Sc 

2-764     2-734 

2-710 

2-680 

2660 

2-649 

2-6 

% 

2-700     2-648 

2-590 

2-533 

2-486 

2-458 

2-382 

The  paper  contains  many  detailed  observations  on  the  processes  of 
fusion  and  crystallisation  in  these  glasses.  Thus,  amongst  other  things, 
it  was  shown  that  microscopic  crystals  of  a  homogeneous  compound 
might,  if  slowly  heated,  retain  their  form  for  200°  above  the  point  at 
which  fusion  began.  J.  C.  P. 


Physiological   Chemistry. 


Oxygen  Tension  in  Submaxillary  Glands  and  other  Tissues. 
Joseph  L.  Barckoft  (Blo-chem.  J.,  1906,  1,  1 — 10). — The  experiments 
recorded  confirm  those  of  Pfliiger  and  of  Kiilz,  who  showed  that  the 
oxygen  tension  in  the  saliva  is  greater  than  that  in  blood-plasma,  and 
that  there  is  a  definite  oxygeu  tension  in  other  secretions.  Injection 
of  thionin  shows  that  the  submaxillary  gland  does  not  reduce  the  dye 
sufficiently  to  prevent  it  from  becoming  blue  throughout.  The  saliva 
and  urine  are  also  blue.  The  gland  becomes  bluer,  the  muscles  less 
blue,  on  activity. 

In  view  of  the  great  consumption  of  oxygen  in  the  submaxillary 
gland,  the  high  oxygen  tension  in  saliva  is  not  easy  to  account  for,  but 
the  most  probable  explanation  is  that  the  capillary  walls  have  the 
power  of  raising  the  tension  of  the  gas  as  it  passes  through  them. 

W.  D.  H. 

Survival  Respiration  of  Muscle.  George  T.  Kemp  and  E.  R. 
Hayhurst  (Proc.  Amer.  Physiol.  Soc,  1905,  xxviii — xxix ;  Anur.  J. 
Physiol.,  15). — Isolated  muscle  at  rest  produces  carbon  dioxide,  espe- 
cially immediately  after  excision.  In  frog's  muscle  there  are  further 
increases  at  the  third  and  sixth  hours ;  then  the  yield  becomes  constant 
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until  there  is  a  sudden  increase,  when  putrefaction  sets  in.  In  mam- 
malian muscle  there  is  regular,  steady  fall.  Work  increases  the  output, 
whether  the  muscle  is  directly  or  indirectly  stimulated.  Temperatures 
between  18°  and  30°,  or  variations  in  the  speed  of  the  air  current 
bathing  the  muscles  have  no  effect.  If  no  oxygen  is  supplied,  how- 
ever, the  yield  of  carbon  dioxide  is  reduced.  Curare  has  no  influence 
on  the  output  from  unstimulated  frogs'  muscles ;  if  the  nerves  of  such 
muscles  are  stimulated,  the  results  are  inconstant.  Curarised  mam- 
malian muscle  on  nerve  stimulation  gives  off  more  carbon  dioxide  than 
when  at  rest,  but  this  statement  at  present  rests  on  only  three  experi- 
ments. W.  D.  H. 

Estimation  of  the  Volume  of  Blood  in  Animals.  C.  Gordon 
Douglas  {J.  Physiol,  1906,  33,  493— 505).— The  volume  of  the  blood 
estimated  in  animals  by  Haldane  and  Lorrain  Smith's  carbon  monoxide 
method  during  life  closely  corresponds  with  that  found  by  Welcker's 
older  method  after  death.  W.  D.  H. 

lon-proteid  Compounds.  I.  Influence  of  Electrolytes  on 
the  Heart's  Frequency.  T.  Brailsfoed  Robertson  {FJliigei-'s 
Archiv,  1905,  110,  610 — 624). — Experiments  on  the  frog's  heart  lead 
to  the  conclusion  that  the  frequency  of  the  beat  is  determined  by  ions 
in  the  fluid  which  bathes  it,  and  a  mathematical  formula  is  given  to 
show  what  the  rate  will  be  if  the  relative  velocities  of  anions  and 
cations  are  known.  The  alternate  formation  of  proteid  compounds 
containing  anion  and  cation  is  suggested.  W.  D.  H. 

Vagus  Inhibition  and  Salts  of  the  Blood.  William  H. 
ilowELL  {Anier.  J.  Physiol.,  1906,  15,  280—294). — In  a  circulating 
fluid  containing  only  the  chlorides  of  sodium,  potassium,  and  calcium, 
an  increase  in  the  potassium  salt  augments  the  sensitiveness  of  the 
heart  to  vagus  inhibition  until  it  at  last  itself  causes  inhibition.  Com- 
plete lack  of  potassium  is  accompanied  by  a  lessening  or  loss  of  vagus 
control.  A  solution  of  pure  sodium  chloride  (0"7  per  cent.)  causes 
loss  of  vagus  control.  An  increase  of  calcium  salt  has  no  effect  on 
vagus  inhibition  of  the  auricles,  but  is  followed  by  diminution  and 
finally  loss  of  vagus  action  on  the  ventricle  (of  the  terrapin),  owing 
probably  to  the  development  of  an  independent  ventricular  rhythm. 
The  experiments  indicate  that  inhibition  of  the  heart  depends  on  the 
presence  of  diffusible  potassium  compounds  in  the  heart  tissue,  and 
that  vagus  impulses  act  indirectly  by  increasing  the  amount  of  potass- 
ium compounds  of  this  character.  W.  D.  H. 

Centrifugalisation  of  Arbacia  Eggs.  Elias  P.  Lyox  (Proc. 
Amer.  Physiol.  Soc,  1905,  xxi — xxii  ;  Anter.  J.  Physiol..,  15). — Centri- 
fugali.sing  unfertilised  eggs  effects  a  separation  of  the  egg  material 
into  four  layers.  These  are  capable  of  subsequent  fertilisation,  and 
develop  into  plutei  normal  in  all  respects  except  pigmentation.  During 
<entrifugalisation,  the  pigment  of  the  egg  collects  in  the  lowest  layer. 
In  the  pluteus  larva  it  is  distributed  in  every  |X}S8ible  way. 

W.  D.  H. 
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Effect  of  Alkalis  and  Acids  and  of  Alkaline  and  Acid 
Salts  on  Growth  and  Cell  Division  in  the  Fertilised  Eggs 
of  Echinus  esculentus.  Benjamin  Moore,  Herbert  E.  Roaf, 
and  Edward  Whitley  {Proc.  Roy.  Soc,  1906,  TIB,  102— 136).— In 
malignant  disease,  the  secretion  of  acid  by  the  stomach  is  reduced 
owing  to  a  change  in  the  distribution  of  the  salts  of  the  blood  which 
increases  its  alkalinity.  In  Echinus  eggs,  small  amounts  of  alkali  or 
alkaline  salts  stimulate  growth  and  cell  division,  but  the  cells  are 
irregular  in  size  and  shape,  and  the  cells  become  multinucleated.  An 
increase  of  alkali  stops  the  process.  Where  stimulation  occurs,  non- 
typical  mitosis  like  that  seen  in  cancer  cells  is  noticeable.  Acid  pro- 
duces no  such  results ;  the  effect  of  acid  is  simply  inhibitory.  The 
cells  are  most  sensitive  to  even  slight  changes  in  the  concentration  of 
hydrogen  and  hydroxyl  ions.  W.  D.  H. 

Effect  of  Acid  and  Alkali  and  certain  Indicators  in  Arrest- 
ing or  otherwise  Influencing  the  Development  of  the  Eggs  of 
Pleuronectes  platessa  and  Echinus  esculentus.  Edward 
Whitley  {Proc.  Roy.  Soc,  1906,  77^,  137— 149).— The  amount  of 
variation  from  the  normal  concentration  of  hydrogen  and  hydroxyl 
ions  in  sea-water  which  the  eggs  of  Pleuronectes  will  tolerate  is  very 
small,  a  disturbance  towards  the  acid  side  being  more  fatal  than  the 
opposite.  As  the  eggs  grow  they  become  more  resistant.  Phenol- 
phthalein  is  deadly  to  Echinus  eggs,  but  harmless  to  those  of  Pleuro- 
nectes. Dimethylaminoazobenzene  quickly  kills  the  latter,  but 
influences  the  former  favourably.  W.  D.  H. 

Influence  of  Chloroform  on  the  Growth  of  Young  Animals. 
A.  ScHAPiRO  {Proc.  Physiol.  Soc,  1905,  xxxi — xxxiii ;  J.  Physiol.,  33). 
— Daily  ansesthetisation  with  chloroform  retards  the  growth  of  young 
kittens  ;  this  is  compensated  by  accelerated  growth  subsequently. 

W.  D.  H. 

Physical  Conditions  of  Colloids.  V.  The  Electrical  Charge 
of  Proteids.  Wolfgang  Pauli  {Beitr.  chem.  Physiol.  Path.,  1906,  7, 
531 — 547). — The  experiments  were  made  with  serum  freed  as  far  as 
possible  from  electrolytes  by  dialysis,  or  with  the  proteids  separated 
from  serum.  Such  serum  shows  no  appreciable  electrical  conductivity. 
If  acid  is  added,  the  profceid  assumes  an  electro-positive  character  and 
is  carried  to  the  cathode  ;  if  alkali  is  added,  the  reverse  occurs  ;  sodium 
chloride  and  other  neutral  salts  have  no  effect  (compare  Hardy,  this 
vol.,  i,  121) ;  acid  or  alkaline  salts  produce  the  same  effect  as  acids  and 
alkalis.  Some  conclusions  are  drawn  from  this  as  to  the  precipitation 
of  proteids  by  various  reagents,  and  the  question  is  mooted  whether 
changes  in  the  electrical  charge  of  proteids  in  the  body  may  explain 
certain  physiological  phenomena  in  connection  with  proteid  chemistry 
and  assimilation,  immunity,  and  histological  reactions.        W.  D.  H. 

Mechanism  of  the  Pylorus.  Walter  B.  Cannon.  Movements 
of  Stomach  and  Intestines.  Waltkr  B.  Cannon  and  F.  T.  Murphy 
{Proc.  Amer.  Physiol.  Soc,  1905,  xxv,  xxv — xxvi ;  Amer.  J.  Physiol., 
15). — The  theory  that  free  acid  in  the  stomach  is  the  signal  for  the 
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opening  of  the  pylorus  is  confirmed  by  observations  through  a  gastric 
fistula. 

After  intestinal  section  and  suture,  the  pylorus  remains  closed 
against  the  peristaltic  pressure  of  the  stomach,  and  food  does  not  enter 
the  injured  gut  until  the  intestinal  wound  is  cemented.  In  intestinal 
obstruction,  violent  peristalsis  occurs  repeatedly  in  attempts  to  force 
the  contents  against  the  obstacle.  It  is  then  moved  backwards  to  the 
stomach.  Anaesthesia  or  exposure  of  the  intestines  to  the  air  has 
little  or  no  effect,  but  handling,  even  gently,  inhibits  movements  for 
hours.  The  actual  movements  were  studied  as  in  previous  work  by 
observation  with  X-rays,  the  food  being  mixed  with  bismuth  sub- 
nitrate.  W.  D.  H. 

Trypsinogen  and  Bnterokinase.  J.  Molyneux  Hamill  [J. 
Physiol.,  1906,  33,  476 — 478). — Trypsinogen  and  enterokinase  are 
not  specific  for  each  animal,  but  are  always  the  same  definite  chemical 
individuals  although  they  occur  in  widely  separated  classes  of  the 
animal  kingdom.  Enterokinase  from  any  animal  is  able  to  activate 
the  trypsinogen  of  any  animal,  so  far  as  has  yet  been  investigated. 

W.  D.  H. 

Absorption  of  Proteids  from  the  Intestine.  E.  Provan 
Cathcabt  and  John  B.  Leathes  {J.  Physiol.,  1906,  33,  462 — 475). — 
No  evidence  of  any  absorption  could  be  obtained  in  loops  of  intestine 
prepared  with  oxygenated  defibrinated  blood.  The  muscular  move- 
ments continue,  but  the  epithelium  of  the  mucous  membrane 
desquamates.  By  examining  the  blood  of  an  animal  at  intervals 
during  absorption  of  proteid  cleavage  products  introduced  into  the 
intestine,  a  small  increase  accounting  for  about  15  per  cent,  of  the 
nitrogen  absorbed  was  found  in  the  amount  of  nitrogenous  material  in 
the  blood  which  is  not  precipitable  by  tannic  acid ;  a  similar  increase 
occurs  in  the  liver.  A  flow  of  urine  set  up  during  the  operation 
contains  a  considerable  amount  of  nitrogen.  No  increase  in  the 
coagulable  proteids  of  the  blood  was  detected.  The  tendency  of  the 
experiments  is  not  in  favour  of  proteid  synthesis  by  the  intestinal 
epithelium,  although  this  is  not  absolutely  excluded. 

The  amount  of  amino-acid  and  similar  substances  found  at  any 
moment  in  the  blood  should  not  be  taken  as  an  index  of  the  amount  of 
nitrogen  absorlied  in  this  form,  any  more  than  Kiihne  was  right  in 
arguing  from  the  amount  of  amino-acid  in  the  intestine  that  the 
amount  formed  there  is  small ;  if  formed,  they  are  formed  for 
absorption,  not  for  accumulation  in  the  intestine.  So  with  araino-acids 
in  the  blood,  they  are  not  absorbed  for  storage  in  the  blood,  but  are 
removed  from  the  blood  by  the  tissue  cells  and  dealt  with  there,  being 
either  assimilated  with  protoplasm  or  changed  and  at  last  discharged 
as  waste  material  by  the  kidneys.  VV.  D.  II. 

Enzymes  of  the  Embryonic  Alimentary  Canal.  Lafayette  B. 
Mendel  {Proc.  Ain«r.  Physiol.  Soc,  1905,  xiii — xiv  ;  Ainer.  J.  Physiol., 
15). — The  intestines  of  embryo  pigs  were  examined  for  inverting 
ferments.      Malta.su  i.s  univeisiilly  present,  lactase  is  present  very  early, 
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whilst  sucrase  is  absent.  They  do  not  occur  in  other  organs,  such  as 
liver  and  kidney.  In  adult  animals,  sucrase  is  always  present,  but  no 
lactase.  In  the  sucking-pig,  all  three  are  present.  There  are  similar 
differences  in  the  dog.  Lactase  was  not  found  in  the  hen  or  chick,  but 
sucrase  was  present  in  both.  Pepsin  and  rennin  are  absent  from  the 
embryonic  stomach  of  the  pig.  W.  D.  H. 

Protective  Mechanism  of  Intestinal  "Worms.  J.  Molyneux 
Hamill  [J.  Physiol.,  1906,  33,  479 — 492). — Intestinal  parasites  resist 
digestion  because  they  contain  an  anti-ferment.  Dastre  and  Stassano 
consider  this  is  anti-kiuasic ;  this  would  confirm  Delezenne's  view  that 
enterokinase  is  not  a  ferment  which  acts  on  trypsinogen,  but  that 
trypsin  plays  the  part  of  an  amboceptor  to  allow  enterokinase  to 
attack  the  proteid  molecule.  The  present  experiments  were  made  with 
an  extract  of  intestinal  worms  added  to  solutions  of  enterokinase,  or 
of  trypsin,  or  of  mixtures  of  the  two.  They  prove  that  the  anti- 
substance  is  antitryptic,  not  antikinasic.  W.  D.  H. 

Metabolism  of  the  Nervous  System.  Waldemar  Koch  (Froc. 
Amer.  Physiol.  aS'oc,  1905,xv — xvi;  Ame7:  J.  Physiol. ,1b). — A  hypothesis 
is  advanced  that  in  nervous  metabolism  compounds  resembling  poly- 
peptides are  elaborated  from  proteid.  Such  compounds  contain  4  per 
cent,  of  sulphur  in  a  form  which  is  easily  split  off  as  sulphate,  and  is  not 
present  as  cystine  sulphur.  A  change  in  the  state  of  oxidation  of  the 
sulphur  gives  a  clue  to  the  role  played  by  oxygen  in  this  metabolism. 
An  excess  of  easily  available  oxygen  is  necessary  for  the  vitality  of 
nervous  structures,  but  the  yield  of  carbon  dioxide  is  very  low. 

W.  D.  H. 

Influence  of  Normal  Salts  on  the  Staining  and  Fixation  of 
Nervous  Tissues.  Emil  Mayr  {Beitr.  chem.  Physiol.  Path.,  1906,  7, 
548 — 574). — The  longitudinal  fibres  of  the  spinal  cord  are  rapidly  swollen 
and  disintegrated  by  the  action  of  physiological  salt  solution  or  by  a 
corresponding  solution  of  sodium  sulphate.  Distilled  water  has  a 
similar  effect,  and  even  Ringer's  solution  is  not  harmless.  This  occurs 
most  readily  in  the  posterior  columns,  where,  after  twenty-four  hours' 
exposure  to  the  salt  solution,  a  neuroglia  network  is  all  that  remains 
intact.  The  fibres  of  the  spinal  nerve  roots  are  not  affected. 
This  is  not  due  to  putrefaction,  nor  markedly  to  autolysis,  although 
the  experiments  do  not  entirely  exclude  ferment  action.  In  regard  to 
temperature,  there  is  close  correspondence  at  certain  critical 
temperatures  between  the  action  c»f  the  salt  solution  and  the 
coagulation  temperatures  of  the  different  nerve-proteids,  as  described 
by  Halliburton.  The  influence  of  alcohol  and  various  fixatives  on  this 
phenomenon  is  discussed,  as  also  is  their  varying  effect  on  the  staining 
reactions  of  the  Nissl  granules  in  the  light  of  our  knowledge  on  the 
actions  of  ions.  W.  D.  H. 

Distribution  of  Chlorides  in  Nerve  Cells  and  Fibres. 
Ar<;iiiuald  iJ.  Macallum  and  Miss  M.  L.  Menten  {J'roc.  Roy.  iSoc., 
1906,  TIJJ,  105 — 192). — It  has  been  shown  previously  that  the  well- 
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known  reduction  staining  with  silver  niti-ate  so  much  used  in  histology 
is  due  to  the  presence  of  chlorides.  The  transverse  striae  produced  at  the 
nodes  of  Ranvier  in  nerve-fibres,  and  known  as  the  lines  of  Frommann, 
can  be  obtained  at  any  portion  of  the  axis  cylinder  provided  means  are 
taken  to  allow  the  reagent  to  get  at  it.  These  lines  do  not  indicate, 
however,  a  pre-existent  distribution  of  the  chlorides  in  alternating 
layers.  The  same  appearance  can  be  reproduced  in  capillary  tubes 
containing  egg-white  or  gelatin  impregnated  with  potassium 
dichromate  (Boehm,  Liesegang).  Ostwald  explains  this  by  supposing 
that  when  the  critical  concentration  in  the  advancing  solution  is 
reached,  precipitation  begins  and  continues  until  a  stria  is  formed. 
This  brings  the  solution  back  to  the  metastable  condition,  then  another 
development  of  the  labile  condition  obtains,  and  thus  a  new  stria  after 
an  interstriate  zone  is  formed.  As  the  silver  salt  becomes  more  and 
more  dilute,  critical  concentration  is  attained  later  and  later,  and  so 
new  striae  are  separated  by  interstriate  zones  of  increasing  width. 

The  cytoplasm  of  the  nerve  cell  shows  the  same  appearances,  but  less 
intensely ;  this  may  be  due  to  difiiculty  of  penetration,  but  it  is  held 
that  probably  the  cell-body  is  poorer  in  chlorides  than  the  axon.  The 
nucleus  is  destitute  of  chlorides. 

The  mixture  of  electrolytes  and  colloids  in  the  nerve-fibre  would  not 
permit  the  ions  carrying  the  electrical  charge  to  travel  unimpeded, 
and  the  change  of  potential  transmitted  would  travel  with  diminished 
velocity.  This  would  bring  into  line  the  nerve  impulse  and  the 
action  current  of  nerve.  It  is  freely  admitted  that  caution  must  be 
exercised  at  present  in  drawing  physiologiail  conclusions  from 
physical  data,  but  the  following  facts  are  very  suggestive:  (1)  the 
presence  of  electrolytes  (chloride  or  chlorides)  in  a  concentrated 
degree,  and  uniform  in  distribution ;  (2)  the  maintenance  ot  this 
concentration  through  the  impenneability  of  the  sheaths  of  the  fibres, 
and  (3)  the  high  conductivity  of  the  axon  and  the  occurrence  of 
electrical  phenomena  when  it  is  injured.  W.  D.  H. 

Chemistry  of  Nerve  Degeneration.  Waldemar  Koch  and 
William  U.  Goodson  {Amer.  J.  FhysioL,  1906,  15,  272 — 279).— The 
grey  matter  of  the  prefrontal  and  motor  areas  differs  very  little  in 
composition.  The  corpus  callosum,  a  mass  of  white  matter,  contains 
less  water,  less  proteid,  and  more  cerebrins.  The  sciatic  nerve  contains 
more  connective  tissue  and  more  nucleo-proteid.  The  substance  spoken 
of  as  the  sulphur  compound  is  more  abundant  in  nerve  and  white 
matter  than  in  grey  matter. 

In  the  degenerated  tissues  of  general  paralytics,  the  water  is  more 
abundant,  the  nucleo-proteids  are  increased,  but  the  proportion  between 
the  other  constituents  (lecithin,  kephahn,  cerebiin,  kc.)  is  but  little 
altered,  although  their  absolute  amounts  are  much  reduced.  In 
Wallerian  degeneration  experimentally  produced  in  a  dog's  spinal  cord, 
the  same  condition  was  found.  The  paper  is  illustrated  by  tables  of 
analyses.  W.  D.  H. 

Phrenosine  and  Cerebrone.  Hans  Thierfelder  {Zeit.  phyaiol. 
C/ieiit.,    iOUO,  46,  018—522). — Posner    and    Gies    (this  vol.,  ii,  54) 
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consider  that  Thudichum's  phrenosine  is  identical  with  Thierf elder's 
cerebrone,  and  that  the  latter  name  ought  to  be  dropped.  The  identity 
of  the  two  substances  is  here  disputed.  Thudichum's  material  appears 
to  have  been  an  impure  product,  and  so  the  name  cerebrone  should  be 
retained.  W.  D.  H. 

Composition  of  Nasal  Mucous  Membrane.  Bert  Russell  and 
William  J.  Gies  {Proc.  Amer.  Physiol.  Soc,  1905,  xxiii — xxiv ;  Amer. 
J.  Physiol.,  15). — The  nasal  mucous  membrane  of  the  ox  contains  from 
20  to  23  per  cent,  of  solids,  about  1  per  cent,  being  ash.  Enzymes 
are  absent.  The  organic  material  is  mainly  collagen  and  proteid 
including  nucleo-proteid.  No  mucoid  is  found.  The  relation  between 
composition  and  secretion  has  yet  to  be  studied.  W.  D.  H. 

Oxidation  in  Tissues  in  the  Presence  of  Ferric  Salts. 
Fr.  Battelli  and  Mile.  L.  Stern  {Compt.  rend.,  1906, 142,  175 — 177). 
— In  extracts  of  muscle,  on  the  addition  of  a  ferric  salt,  lactic  acid  is 
oxidised  vigorously  with  the  formation  of  carbon  dioxide.  This  is  con- 
sidered to  be  due  to  the  combined  action  of  the  iron  salt  and  hydrogen 
peroxide.  In  the  body,  the  iron  salt  is  represented  by  anticatalase. 
The  same  is  true  for  extracts  of  other  tissues.  It  is  assumed  that  in 
the  tissues  a  substance  is  present  termed  "  peroxydogen,"  which 
liberates  hydrogen  peroxide  in  the  presence  of  oxygen.  This  substance 
disappears  soon  after  death,  is  destroyed  by  acid,  and  preserved  by 
alkali.  In  the  body,  nitrogen  is  not  completely  burnt,  but  the  chief 
end-product  is  urea  ;  the  method  employed  does  not  oxidise  urea, 
and  so  a  further  analogy  is  drawn  between  oxidation  so  produced 
and  that  which  occurs  in  the  body.  "W.  D.  H. 

The  Suprarenal  Capsules  in  Cases  of  Nervous  and  other 
Diseases.  By  Frederick  W.  Mott  and  William  D.  Halliburton 
{Proc.  Physiol.  Soc,  1906,  iii — iv;  J.  Physiol.,  34). — At  the  autopsies 
performed  on  cases  which  died  in  the  London  County  Asylums  it  was 
frequently  noticed  that  the  suprarenal  capsules  were  atrophied  or 
disintegrated.  Knowing  the  close  relationship  between  the  nervous 
system  and  the  suprarenal  medulla,  from  the  embryological  point  of 
view,  it  did  not  appear  on  a /?rtoH  grounds  impossible  that  there  might 
be  a  similar  connection  between  nervous  disease  and  suprarenal 
atrophy.  The  suprarenals  in  over  seventy  successive  cases  were 
examined  ;  a  small  portion  of  each  was  reserved  for  microscopic  study  ; 
Vulpian's  colour  reaction  with  ferric  chloride  was  applied  to  another 
portion,  and  the  intensity  of  the  result  noted.  The  remainder  was 
rapidly  dried  in  a  vacuum,  and  extracts  of  the  dried  powder  were 
examined  physiologically  for  adrenaline. 

The  glands  were  atrophied,  degenerated,  or  disintegrated  in  about 
half  of  the  specimens,  and  in  these  adrenaline  was  either  absent  or 
present  only  in  traces.  But  no  connection  could  be  traced  between 
such  a  condition  and  the  original  nervous  or  mental  disease  for  which 
the  patient  had  been  admitted  to  the  asylum.  Suprarenal  atrophy 
apjiears,  however,  to   bo  related  to  the  secondary  diseases  from  which 
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the  patient  ultimately  died.  In  the  majority  of  cases  where  it  occurred, 
the  patients  had  suffered  from  chrotjic  diseases.  Such  diseases,  as  is 
well  known,  affect  injuriously  the  secreting  mechanism  of  the  whole 
body,  and  the  suprarenal  apparently  shares  in  this  depression.  Acute 
diseases,  on  the  ether  hand,  do  not  appear  to  produce  these  effects  so 
markedly  unless  they  are  very  intense.  The  observations  suggest  the 
possibility  that  the  fatal  termination  of  chronic  diseases  may  be 
accelerated  by  the  lack  of  suprarenal  secretion,  and  consequent 
circulatory  depression.  W.  D.  H. 

Coagtilation  of  the  Swimming  Plate  and  Contractility. 
Ralph  S.  Lillie  (Proc.  Anier.  Physiol.  Soc,  1905,  xii  ;  Amer.  J.  Physiol., 
15). — The  swimming  plate  of  Eucharis  lobata  beats  normally  3  to  6 
times  per  second.  In  a  solution  of  alkaline  sodium  chloride  it  becomes 
much  faster,  and  the  colloids  become  opaque  and  coagulate,  movement 
ceasing  within  half  a  minute.  This  is  explained  by  the  hypothesis 
that  partial  coagulation  accompanies  the  normal  beat,  and  repair  during 
the  relaxation.  If  the  rate  increases,  the  time  for  recovery  is  lessened, 
and  so  the  colloids  progressively  coagulate,  W.  D.  H. 

The  Chromogen  of  so-caUed  Scatole-red.  Louis  C.  Maillard 
{Zeit.  physiol.  Chem.,  1905,  46,  515 — 517.  Compare  Abstr.,  1905,  ii, 
271). — Polemical.     The  author  reaffirms  the  views  stated  previously, 

W,  D,  H, 

Galvanotropism  of  Volvox,  Oliver  P,  Terry  {Amer.  J.  Physiol., 
1906,  15,  235 — 243). — The  galvanotropism  of  Volvox  depends  on  its 
state  of  chlorophyll  metabolism  ;  normally  Volvox  goes  to  the  cathode. 
If  kept  in  the  dark  for  two  or  three  days,  it  goes  to  the  anode.  This 
is  reversed  on  exposure  to  light.  Blue  light  has  Uttle  or  no  effect.  Red 
light  stimulates  assimilation  and  affects  the  organisms  like  sunlight. 

W.  D.  H. 

Gain  and  Loss  of  Fixed  Alkali  in  the  Body  ;  Estimation  of 
Organic  Acids  in  Urine,  with  Reference  to  Diabetes.  Edward  S. 
Edie  and  Edward  Whitley  {Biochem.  J.,  1906,  1,  11 — 27). — 
Methods  are  described  for  estimating  in  the  urine  the  output  of  fixed 
alkali,  fixed  acid,  and  organic  acid  from  the  body.  The  total  output  of 
oiganic  acid  is  important  in  diabetes.  Administration  of  alkali 
decreases  the  amount  of  ammonia,  but  increases  that  of  organic  acids 
Just  as  in  acid  poisoning  the  body  protects  itself  by  ammonia-formation 
from  urea,  so  in  alkali  poisoning  there  is  a  similar  protection  in  the 
increased  amount  of  organic  acid  formed  from  carbohydrate. 

W,  D,  H. 

Equilibrium  in  Solutions  of  Phosphates.  Lawrence  J. 
HENDER.SO.N  {Aiiur.  J.  Physiol.,  1906,  15,  257— 271).— The  acidity  of 
urine  which  can  be  estimated  by  titration  varies  with  the  temperature, 
partly  because  of  variations  in  the  ionisation  of  water.  Neglect  of  this 
factor  may  produce  an  error  of  5  per  cent.  The  hydrogen  ionisation  of 
serum  corresponds  to  that  of  solutions  in  which  the  ratio  of  Na^HPO^ 
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and  NaHgPO^  varies  between  6  :  4  and  1  :  0,  Within  this  range,  varia- 
tion is  harmless  to  protoplasm  ;  this  is  a  protective  mechanism  whei-eby 
large  amounts  of  acid  or  alkali  may  be  immediately  neutralised  and 
the  hydrogen  ionization  preserved  within  normal  limits.  The  re- 
action Na.2HP04  +  H^COg  =  NaHgPO^  +  NaHC03  is  a  balanced  one,  and 
even  in  solutions  less  acid  than  monosodium  phosphate,  sodium 
hydrogen  carbonate  cannot  exist.  Both  the  determinations  of  hydrogen 
ionisation  in  urine  and  in  phosphate  solutions  and  their  behaviour  to 
methyl-orange  indicate  that  urine  contains  a  mixture  of  mono-  and  di- 
hydrogen  phosphates.  "W.  D.  II. 

Organic  Phosphorus  in  Urine.  Douglas  Symmers  (/.  Path. 
BacL,  1906,  10,  427—430.  Compare  Abstr.,  1905,  ii,  102).— An 
increase  in  excretion  of  organic  phosphorus  occurred  intermittently  in 
a  case  of  typhoid  fever.  In  a  case  of  extensive  organic  disease  of  the 
central  nervous  system,  the  organic  phosphorus  excretion  rose  and  fell 
intei-mittently  but  the  output  was  not  markedly  increased.  The  data 
are  admittedly  too  few  yet  for  definite  conclusions  to  be  drawn. 

W.  D.  H. 

Salt  Glycosuria.  Frank  P.  Undebhill  and  Oliver  E.  Closson 
{Proc.  Amer.  Physiol.  Soc,  1905,  xx — xxi ;  Amer.  J.  Physiol.,  15). — 
When  sodium  chloride  is  injected  intravenously  in  rabbits,  polyuria  and 
glycosuria  occur,  pi-obably  as  a  result  of  increased  permeability  of  the 
kidney.  This  may  be  decreased  by  adding  calcium  chloride.  The  blood 
contains  less  sugar  than  normal  in  the  former,  and  more  in  the  latter 
case.  This  points  to  a  glycosuria  of  renal  origin.  Injection  of  sodium 
chloride  into  the  cerebral  circulation,  or  of  magnesium  sulphate  into  the 
ear  vein,  produces  glycosuria  but  no  polyuria.  In  these  cases,  the 
dyspnoea  produced  explains  the  condition.  W.  D.  H. 

Excretion  of  Creatinine  in  Man.  C.  J.  C.  van  Hoogenhuyze 
and  H.  Yerploegii  {Zeit.  physiol.  Chem.,  1905,  46,  415 — 471).— A 
more  detailed  account  of  experiments  previously  published  (this  vol.,ii, 
40),  showing  that  muscula'r  work  on  ordinary  diet  leaves  the  creatinine 
excretion  unaltered  (see  Folin,  Abstr.,  1905,  ii,  183,  268). 

W.  D.  H. 

Treatment  of  Diabetes  by  Extract  of  Duodenum.  Benjamin 
Moore,  Edward  S.  Edie,  and  John  H.  Abram  {liio-chem.  J.,  1906, 
1,  28 — 38). — A  neutralised  acid  extract  of  duodenum  given  by  the 
mouth  alleviates  the  diabetic  condition  in  young  patients.  The 
extract  is  believed  to  stimulate  the  pancreas  to  form  the  internal 
secretion  which  normally  regulates  carbohydrate  metabolism.  At 
present,  the  number  of  cases  is  too  small  for  positive  conclusions  to 
be  drawn.  W.  D.  H. 

Pancreatic  Diabetes.  Oskar  Minkowski  {PJlUger's  Archiv,  1906, 
111,13—60).  EduaudPfl0oer(/6W.,61— 93).— A  distinctly  polemical 
discussion  on  questions  raised  by  Pfiuger's  recent  work  and  criticisms. 
The  points  principally  at  issue  are  whether  partial  extiipation  of  the 
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pancreas  will  produce  a  diabetic  condition,  whether  the  explanation  of 
the  diabetes  is  a  nervous  disturbance  or  due  to  interference  with  the 
internal  secretion  of  the  pancreas,  and  whether  the  sugar  originates 
from  proteid  or  from  fat.  W.  D.  H. 

The  Toxin  of  Dysentery.  H.  LCdke  {J.  Path.  Bad.,  1905,  10, 
328 — 333). — A  method  of  obtaining  the  toxin  from  the  bacilli  of 
dysentery  is  described.  Some  of  the  results  brought  forward  differ 
from  those  of  previous  observers.  W.  D.  H. 

Lactase  and  Sugar  Excretion  in  Infants  with  Gastric 
Diseases.  Leo  Langsteix  and  Franz  Steinitz  {Beitr.  chem. 
Physiol.  Path.,  1906,  7,  575 — 589). — In  suckling  infants  with  severe 
gastric  disturbance,  only  a  part  of  the  lactose  given  is  resolved  by 
lactase  into  dextrose  and  galactose.  These  products  are  either  burnt 
in  the  body,  or  in  the  case  of  galactose,  especially  if  oxidative  processes 
are  not  efficient,  excreted  in  the  urine.  A  second  part  of  the  lactose 
administered  is  absorbed  as  such,  and  leads  to  lactosuria.  The  remain- 
ing and  largest  portion  is  never  absorbed  at  all,  but  undergoes  fer- 
mentative changes  in  the  intestine.  W.  D.  H. 

The  Changes  in  Blood-forming  Organs  in  Typhus  Fever. 
Andrew  Love  {J.  Path.  Bad.,  1905,  10,  405 — 417). — In  this  disease, 
the  bone  marrow  is  the  seat  of  a  well-marked  neutrophile  reaction, 
and  the  chief  seat  of  formation  of  polyoiorpho-nuclear  neutrophile 
corpuscles.  The  spleen  acts  as  a  scavenger,  and  its  main  function  is 
phagocytosis.     The  lymphatic  gland?  are  normal.  W.  D.  H. 

Physical  and  Chemical  Properties  of  Solutions  of  Chloro- 
form and  other  Anaesthetics.  Chemistry  of  Anaesthesia.  II. 
Benjamin  Moore  and  Herbert  E.  Koaf  {Proc.  Roy.  Soc,  1906,  77  li, 
86 — 102.  Compare  Abstr.,  1904,  ii,  501). — Confirmation  is  given  to 
the  theory  that  chloroform  and  other  anaesthetics  form  unstable  com- 
pounds with  proteids  and  produce  their  effects  by  thus  interfering 
with  the  chemical  activities  of  protoplasm.  The  solubility  of  the 
anaesthetics  is  greater  in  serum  than  in  water ;  beyond  a  certain  con- 
centration, which  is  definite  for  each  anaesthetic,  precipitation  of  the 
compound  with  proteid  occurs.  The  vapour  pressure  is  always  higher 
in  an  aqueous  solution  than  in  solutions  which  contain  proteid.  Deter- 
minations of  freezing  points  and  electrical  conductivity  support  the 
main  contention  of  the  paper.  When  the  lipoids  extracted  from  serum 
or  tissues  by  ether  are  made  into  an  emulsion  with  normal  saline  solu- 
tion, many  of  them  take  the  form  of  bi-eoncave  discs.  Such  emulsions 
are  very  permanent,  but  separate  on  the  addition  of  anaesthetics  or 
neutral  salts  in  similar  fashion  to  colloidal  solutions.  W.  D.  II. 

Physiological  Properties  of  West  African  Boxwood.  R.  J. 
IIabvey  Gibson  {Bio  chem.  J.,  1906,  1,  39—53). — An  alkaloid  is 
present  in  West  Indian  boxwood  which  is  shown  to  be  a  cardiac  poison 
by  experiments  on  the  excised  cat's  heart ;  the  effect  is  cumulative. 
In  workmen  employing  this  wood,  the  poison  is  evi(lently  dissolved  by 
the  moisture  on  their  perspiring  bands,  and  is  absorbed,  leading  to 
serious  cardiac  .symptoms.  W.  D.  H. 
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;;-Ethoxyphenylcamphorylimide  (Camphenal)  as  an  Anti- 
pyretic. Elijah  M.  Houghton  {Proc.  Amer.  Physiol.  Soc,  1905, 
xxvi — xxvii  ;  Amer.  J.  Physiol.,  16). — This  substance  differs  from 
acetylphenetidine  in  that  an  acetyl  is  replaced  by  a  camphoryl  group. 
In  animals,  it  has  no  action  as  an  antipyretic.  W.  D,  H. 

Hordenine,  its  Degree  of  Toxicity,  Symptoms  of  Intoxi- 
cation. Luci EN  Camus  (Compt.  renrf.,  1906,  142,  110 — 113). — Hor- 
denine sulphate  is  only  slightly  toxic.  It  causes  death  by  arresting 
respiration.  Kecovery  fi-om  large  doses  is  very  rapid  and  the  weight 
of  the  animal  is  not  appreciably  affected  during  the  days  following 
recovery.  N.  H.  J.  M. 

Toxicity  of  Strychnine,  Morphine,  and  Quinine  to  Para- 
moecium.  Orville  H.  Brown  (Proc.  Amer.  Physiol.  Soc,  1905, 
xxiv  ;  Amer.  J.  Physiol.,  15). — Various  salts  of  the  alkaloids  named 
of  w/100  concentration  kill  paramcecia  in  times  varying  from  a  few 
seconds  to  two-  minutes.  W.  D.  H. 

Pharmacology  of  a  Colloidal  Compound  of  Strychnine. 
Orville  H.  Brown  {Proc.  Amer.  Physiol.  Soc,  1905,  xxii — xxiii  ■ 
Amer.  J.  Physiol.,  15). — Fresh  egg-albumin,  hydrogen  peroxide,  and  a 
solution  of  a  strychnine  salt  when  mixed  form  a  gel  in  the  course  of 
a  few  days,  which  no  longer  gives  the  strychnine  tests,  but  when 
injected  into  frogs  it  produces  typical  strychnine  tetanus,  which 
starts  about  five  hours  after  the  injection  instead  of  in  a  few  minutes. 

W.  D.  H. 

Antitoxic  Action  of  Anions.  Ralph  S.  Lillie  {Proc.  Amer. 
Physiol.  Soc,  1905,  xiii ;  Amer.  J.  Physiol.,  15). — The  destructive 
action  of  the  chlorides  of  calcium,  barium,  and  strontium  on  the 
ciliated  cells  of  the  mussel  is  due  to  the  preponderant  action  of  the 
cation,  and  is  retarded  by  salts  with  strongly  acting  anions.  On  the 
other  hand,  toxicity  due  to  a  preponderance  of  the  anion  (as  in  sodium 
salts)  is  counteracted  by  .cations.  W,  D.  H. 
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Production  of  Methane  in  Biological  Processes.  V.  Omelian- 
SKY  {Centr.  Bald.  Par.,  1906,  ii,  15,  673— 687).— Methane  is 'produced 
by  fermentation  from  cellulose,  gum  arabic,  acetic  acid,  egg-albumin, 
glue,  gelatin,  wool,  peptone,  and  very  many  other  substan(f3S.  It  is 
probable  that  all  soils  containing  organic  matter  yield  (methane. 
Hence  it  is  impossible  to  draw  any  conclusions  as  to  the  natiftre  of  the 
decomposing  organic  matter  from  the  fact  that  methane  is  one  of  the 
products.  N.  Hv  J.  M. 
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Action  of  Living  Microbes  on  a  Solution  of  Azure-blue  in 
Methyl  Alcohol.  F.  Marixo  {Ann.  Inst.  Pasteur,  1905,  19, 
816 — 820). — The  preparation  of  a  staining  solution  for  microbes, 
similar  to  Leishman's,  is  described.  To  an  aqueous  solution  of 
methylene-blue  a  little  sodium  carbonate  is  added  and  the  mixture 
kept  at  60 — 80^  until  it  takes  a  purple  tint,  an  aqueous  solution  of  eosin 
is  then  added,  the  mixture  lef o  for  some  time,  the  precipitate  collected, 
and  dissolved  in  methyl  alcohol.  The  best  results  ai-e  obtained  when 
two  parts  by  weight  of  the  blue  and  one  of  eosin  are  employed. 
Reasons  are  given  for  supposing  that  the  blue  dye  and  the  eosin  are 
not  in  stable  chemical  combination  in  methyl-alcoholic  solutioo. 

When  a  little  of  the  staining  solution  is  poured  into  a  tube  contain- 
ing a  culture  of  certain  bacilli  in  bouillon  in  such  a  way  that  it  forms 
a  layer  above  the  latter,  a  rose-coloured  layer,  surmounted  by  a  blue 
layer,  soon  forms  on  the  surface  of  the  culture ;  this  effect  is  due  to 
the  reduction  of  the  blue  dye  by  the  bacilli,  so  that  the  rose  colour  of 
the  eosin  alone  appear.^*.  Experiments  with  anthrax  and  other  bacilli 
show  that  the  rapidity  with  which  the  effect  described  is  produced 
does  not  depend  on  the  virulence  of  the  different  bacilli  towards 
animals  ;  it  is  the  more  rapid  the  greater  the  number  of  bacilli,  and  is 
favoured  by  increase  of  temperature  up  to  35°.  It  is  suggested  that 
this  method  might  be  employed  for  the  detection  of  microbes  which 
cannot  be  observed  micro.scopically,  but  the  results  so  far  obtained  are 
not  conclusive.  G.  S. 

Bacteriological  Examination  of  some  Samples  of  Abnormal 
Milk.  Robert  Burri  and  M.  DOggeli  {Centr.  Bakt.  Par.,  1906,  ii, 
15,  709 — 722). — Four  samples  of  milk  were  examined  :  (1)  had  an 
odour  of  Limburger  cheese ;  (2)  an  odour  of  dogs  ;  (3)  had  a  bitter  taste  ; 
and  (4)  a  taste  and  odour  of  Glarner  Schabzieger  cheese.  The  ap- 
pearance and  characters  of  the  organisms  which  produced  the 
peculiarities  referred  to  are  described.  In  the  case  of  the  milk  having 
an  odour  of  dogs,  it  was  found  that  whilst  the  organism  produced  the 
odour  in  peptone  broth  and  some  other  solutions,  it  did  not  have  this 
efifect  on  other  samples  of  milk.  It  is  probable,  therefore,  that  the 
original  sample  of  milk  (2)  was  abnormal  from  the  commencement. 

The  organisms  responsible  for  the  changes  in  samples  (1)  and  (3) 
are  very  similar,  and  morphologically  identical,  or  nearly  so.  The 
microbe  of  sample  (4)  is  very  much  like  Escherich's  Bacterium  laclis 
aerogenes.  N.  H.  J.  M. 

Fermentation  of  Guanine.  Celso  Ulpiani  and  Mansaniello 
Ci.NGOLAN'i  (Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  596— 600).— The 
authors  have  isolated  from  the  excrements  of  pigeons  a  micro- 
organism which  grows  readily  in  a  solution  containing  a  small  propor- 
tion of  inorganic  salts  together  with  guanine,  which  is  decomposed 
yielding  urea,  guanidine,  and  carbon  dioxide  according  to  the 
equation  : 

C,H,ONj  -I-  2H»0  -I-  40  =  SCOo  -f-  C0(NH,)3  -f  NH:C(NHj).^. 

The  organism  belongs  to  the  class  of  coccus-bacteria,  forming 
mostly  rods  which  are  about  2/x  in  length,  with  swollen  and  refractile 
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extremities,  and  are  distinctly  capsuled.  It  also  presents  itself  in  the 
form  of  stout  filaments  6 — 8/x  in  length  and  comprising  three  or  four 
distinct  segments  furnished  with  a  single  capsule.  As  the  culture 
increases  in  age,  these  large  filaments  become  more  abundant  and  the 
phenomena  of  bacteriolysis  are  observed.  The  organism  is  stained  by 
Gram's  method,  by  magenta  (Ziehl's  reagent),  which  exhibits  clearly 
the  capsule,  and  by  gentian-violet,  assuming  a  uniform  colouring.  It 
is  very  motile,  the  short  rods  being  endowed  with  a  very  rapid  move- 
ment and  the  larger  filaments  with  a  moderately  rapid  zig-zag  motion. 
The  characteristics  of  the  cultures  on  solid  and  liquid  media  are 
desciibed.  T.  H.  P. 

Oligonitrophilous  and  Mesonitrophilous  Bacteria  in  the 
Soil  of  the  Roman  Oampagna.  R.  Perotti  (Atti  R.  Accad.  Lincei, 
1905,  [v],  14,  ii,  623 — 629). — From  the  soil  about  Rome,  the  author 
has  isolated  two  species  of  Azotobacter,  probably  A.  chroococcum  and 
A.  agilis,  Clostridium  Pasteurianum,  and  certain  pseudomonads. 

T.  H.  P. 

The  Wax  of  Tubercle  Bacilli  in  Relation  to  their  Acid 
Resistance.  W.  T.  Ritchie  (/.  Path.  Pact.,  1905,  10,  334—340).— 
Fatty  or  waxy  substance  can  be  demonstrated  by  osmic  acid,  scharlach 
roth,  and  Sudan  III  in  tubercle  bacilli,  in  two  acid-proof  bacilli,  and  in 
certain  bacteria,  such  as  Bacillus  anthracis,  which  are  not  acid-proof. 
More  occurs  in  the  tubercle  bacillus  than  in  bacteria  which  are  not 
acid-proof.  The  power  of  resisting  acid,  but  not  alcohol,  was  restored 
to  a  bacillus  formerly  acid-proof  by  cultivating  it  in  a  fatty  medium. 
The  acid  resistance  is  due  to  a  substance  soluble  in  ether.  Tubercle 
bacilli  are  no  longer  acid-proof  after  treatment  with  boiling  xylene, 
toluene,  and  other  reagents.  W.  D.  H. 

Bacillus  Typhosus  Simulans.  J.  G.  McNaught  (J.  Path.  Pact., 
1905,  10,  380 — 382). — Two  typhoid-like  organisms  are  described  as 
occurring  in  water  not  obviously  polluted.  Distinctions  are  described 
in  the  mode  of  growth  on 'media.  W.  1).  H. 

Autodigestion  of  some  Yeast  Species  (Top  Fermentation 
Yeasts,  Distillery  and  Film  Yeasts).  M.  Schenk  {Chem. 
Centr.,  1905,  ii,  1812—1813;  from  Zeit.  Sjm-ititsind.,  28,  397—399, 
409—410,  416.  Compare  Abstr.,  1905,  ii,  547).— Top  fermentation 
yeast  gives  rise  to  the  following  products  on  autodigestion  :  succinic 
acid,  tyrosine,  leucine,  adenine,  hypoxanthine  in  traces,  glutamic  and 
aspartic  acids,  arginine,  guanidine,  lysine,  and  tetramethylcnediamine. 
Distillery  and  film  yeasts  yield,  besides  most  of  these  substances,  lactic 
acid,  uracil,  and  choline,  and  somewhat  more  hypoxanthine,  but  only 
traces  of  glutamic  acid.  Arginine  and  guanidine  are  absent,  either 
because  the  arginine  previou.sly  present  has  been  converted  into  tetra- 
methylenediamine  or  owing  to  the  action  of  arginase.  The  products 
from  top  fermentation  and  distillery  yeasts  give  a  marked  tryptophan 
reaction  :  the  film  yeast,  however,  shows  no  such  reaction. 

E.  F.  A. 
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Importance  of  Vegetable  Organisms  for  the  Oxygen  Supply 
of  Water.  W.  Cbosheim  {Bied.  Centr.,  1906,  35,  1—5;  from 
Ploner  Forschungsher.,  1904,  276). — Attention  is  drawn  to  the 
importance  of  vegetable  organisms  in  supplying  the  oxygen  required 
by  fishes  and  for  the  purification  of  rivers.  Schimanski  showed  that 
water  which  in  strong  light  contained  1*8  c.c.  of  oxygen  per  100  c.c. 
contained  only  0'53  c.c.  immediately  after  dark,  and  only  0"23  c.c.  an 
hour  later.  Water  free  from  organisms  which  contained  only  0"23  c.c. 
of  oxygen  contained  1'45  c.c.  after  addition  of  Euglena  viridis  and  two 
hours'  exposure  to  light.  N.  H.  J.  M. 

Formation  of  Oxalic  Acid  by  Aspergillus  Niger.  Gael 
Wehmeb  (Centr.  Bakt.  Par.,  1906,  ii,  15,  688— 690).— A  reply  to 
Charpentier  (Abstr.,  1905,  ii,  749.  Compare  Wehmer,  ibid.,  1892, 
230).  N.  H.  J.  M. 

Action  of  Aluminium  Salts  on  Germination.  H.  Mien  eels 
and  P.  DE  Heek  {Bull.  Acad.  roy.  Belg.,  1905,  520 — 523.  Compare 
Abstr.,  1905,  ii,  431). — Jamaco  has  shown  that  the  addition  of  small 
quantities  of  ammonium  alum  to  soil  leads  to  an  increased  develop- 
ment in  plants  grown  therein  {Bull.  Coll.  Agr.  Tokyo,  1905,  6, 
429).  This  observation  has  been  extended  by  the  authors  to  the 
germination  of  seeds  (wheat)  in  aqueous  solutions.  Under  these 
conditions  they  find  that  the  addition  of  soluble  aluminium  salts  is 
injurious,  whereas  the  addition  of  alumina  or  kaolin  is  beneficial,  espe- 
cially if  the  solution  in  which  the  seeds  are  germinating  is  traversed 
by  an  electric  current  carried  in  by  aluminium  electrodes  (compare  this 
vol.,  ii,  115).  T.  A.  H. 

Influence  of  Aluminium  Ions  on  Lupin  Seedlings.  H.  D. 
House  and  William  J.  Gies  {Froc.  Arner.  Physiol.  Soc,  1905,  xix — xx  ; 
Amer.  J.  Physiol.,  15). — Little  or  no  effect  on  the  growth  of  seedlings 
is  produced  by  various  aluminium  salts  at  a  concentration  of  7n/65536. 
In  concentrations  greater  than  this,  growth  is  usually  inhibited  ;  in 
smaller  concentrations  down  to  7?j/2097152,  growth  is  usually 
accelerated.  W.  D.  H. 

Action  of  Phosphoric  Acid  on  Higher  Plants  and  a  New 
Nutritive  Solution.  G.  vox  deb  Cro.ne  {Bied.  Centr.,  1906,  35, 
30 — 33;  from  Inaug.  Diss.  Bonn,  1904,  and  Xalurm.  liundsch.,  1905, 
264). — In  water-culture  experiments  with  different  plants,  it  was  found 
that  when  phosphoric  acid  was  absent  the  root  development  was 
retarded,  and  the  roots  were  yeilow  when  iron  (as  sulphate)  was 
present,  but  net  in  ab.sence  of  iron.  When  a  phosphate  was  added, 
the  iron  was  precipitated  and  its  injurious  action  prevented  ;  the 
plants  then  suffered  from  chlorosis. 

Good  results  were  obtained  when  ferrous  phosphate  and  tribasic 
calcium  phosphate  were  added  to  the  solution.  With  dibasic  calcium 
ph'  sphate,  the  plants  were  chlorotic  and  the  root  development  more 
restrictetl. 

The  assumption  that  the  constituents  of.  nutrit'vo  li.jtuds  should  all 
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be  in  solution  is  incorrect.  The  solution  recommended  contains,  per 
litre,  potassium  nitrate  (1  gram),  calcium  sulphate,  magnesium  sul- 
phate (each  0"5  gram),  ferrous  phosphate,  and  tertiary  calcium 
phosphate  (each  0*25  gram).  N.  H.  J,  M. 

Respiration  of  Flowers.  Maige  {Compt.  rend.,  1906,  142, 
104 — 106). — In  most  plants  the  intensity  of  respiration,  in  relation  to 
the  fresh  weight  and  the  carbon  dioxide  liberated,  decreases  regularly 
from  the  commencement  to  the  end  of  flowering.  In  a  very  few  cases, 
however,  there  is  an  increase  during  the  development  of  the  flower. 

N.  H.  J.  M. 

Composition  of  the  Liquids  ■which  Circulate  in  Plants ; 
Variations  of  the  Nitrogen  in  the  Leaves.  Gustave  Andrr 
{Compt.  rend.,  1906,  142,  106 — 108). — Determinations  of  total 
nitrogen,  nitrogen  as  nitrates,  and  phosphoric  acid  were  made  in  the 
expressed  sap  of  the  leaves  of  a  quickly  growing  annual  (Papaver 
somniferum)  from  June  14  to  July  10,  and  of  Pyrethrum  haUamita 
from  May  3  to  June  30. 

The  total  nitrogen  in  the  sap  of  the  leaves  of  Pyrethrum  diminished 
from  0'103  to  0"068  per  cent.,  whilst  the  phosphoric  acid  increased. 
In  the  case  of  Papaver  there  was  a  slight  increase  in  the  nitrogen, 
whilst  the  phosphoric  acid  was  highest  at  the  second  date  (June  28). 
The  disappearance  of  the  nitrogen  as  nitrates  was  much  more  rapid  in 
the  case  of  Papaver  than  in  Pyrethrum.  N.  H.  J.  M. 

Migration  in  the  Leaves  of  Acer  Negundo.  B.  Schultze  {Bied. 
Centr.,  1906,  35,  35 — 37;  from  Verhandl.  Ges.  deut.  Naturforsch. 
Aerzte,  1Q,  ii,  175). — The  increase  in  the  weight  of  leaves  under  the 
influence  of  light  is  not  exclusively  due  to  starch  production,  the 
amounts  of  proteids  and  other  substances  being  also  increased. 

Leaves  are  able  to  assimilate  carbon  to  the  end,  whilst  the  power  of 
producing  proteids  gradually  diminishes — so  that  finally  the  leaf 
becomes  poor  in  the  more  readily  soluble  proteids.  At  the  same  time, 
the  tissues  become  thickened,  and  fat  accumulates  owing  to  diminished 
oxidation.     The  leaf  has  now  become  useless  and  falls  ofF. 

N.  H.  J.  M. 

Examination   of  Aethusa   Oynapium.     Frederick   B.    Power 

and  Frank  Tutin  (/.  Amer.  Chem.  Soc,  1905,  27,  1461— 1476).— This 
investigation  was  made  with  entire  fresh  plants  of  Aethusa  Cynapium 
(fools*  parsley)  collected  near  London  during  July  and  August.  The 
material  was  found  to  contain  an  essential  oil  which  has  a  rather 
unpleasant  odour,  is  colourless  when  first  distilled,  but  rapidly  becomes 
dark  brown,  and  is  present  to  the  extent  of  0*0 15  per  cent,  of  the 
weight  of  the  fresh  plant.  A  mixture  of  resinous  substances  was 
extracted,  equivalent  to  0*8  per  cent,  of  the  weight  of  the  fresh  plant, 
from  which  were  isolated  a  small  quantity  of  pentatriacontane,  melt- 
ing at  74°,  and  a  cry-stalline  alcohol  which  melts  at  140 — 141°,  has 
[a]i,-35'7°,  and  is  either  an  isomerido  of  phytosterol  or  a  lower 
homologue.     When  the    resin   was  fused  with  potassium  hydroxide, 
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formic,  butyric,  and  protocatechuic  acids  were  produced.  Other  con- 
stituents of  the  plant  are  c^mannitol,  t-dextrose,  and  amorphous 
colouring  matter.  A  small  quantity  of  a  volatile  alkaloid  was  isolated 
which  is  present  only  to  the  extent  of  about  0*0003  per  cent.  The 
physical  and  chemical  properties  of  this  alkaloid  and  its  physiological 
action  indicate  that  it  is  probably  either  coniine  or  a  mixture  of  bases 
such  as  that  yielded  by  Conium  maculatum.  E.  G. 

Carbohydrates  from  Lichens  A.  Ulandee  and  Bernhakd 
ToLLENS  (^e;-.,  1906,  39,  401— 409.  Compare  Muller,  Abstr.,  1905, 
ii,  648). — The  lichens  are  divided  into  the  two  following  groups  : 
I.  Group  of  Iceland  Mosses,  including  Cetraria  islandica,  Evernia 
prunastra,  Usnea  harhata,  Cornicularia  aculeata,  and  the  mould 
Bulgaria  inquinans.  Amorphous  compounds  of  the  type  of  lichenin, 
everniin,  and  a  similar  product  from  Usnea  are  obtained  when  these 
lichens  are  boiled  with  water  and  the  extract  precipitated  with 
alcohol.  When  hydrolysed,  these  products  yield  dextrose.  The 
lichens  when  hydrolysed  with  5 — 6  per  cent,  sulphuric  acid,  after 
extraction  with  hot  water,  yield  large  quantities  of  dextrose  and  com- 
paratively little  c?-mannose  and  (i-galactose. 

II.  Group  of  Eeindeer  Mosses,  including  Clado7iia  rangiferina, 
Stereocaulon  jxtscale,  Feliigera  aphtosa.  These  yield  no  amorphous 
products  of  the  type  of  lichenin,  and  the  residues  left  after  extraction 
with  hot  water  are  less  readily  hydrolysed.  The  chief  products  of 
hydrolysis  are  cZ-mannose  and  (i-galactose  together  with  small  amounts 
of  dextrose. 

Both  groups  contain  pentosans  and  methylpentosans.  The  residue 
left  after  hydrolysis  consists  essentially  of  cellulose.  J.  J.  S. 

Fruit  Juice  Statistics.  Heinrich  IjUhrig,  Adolf  Beythien, 
L.  Waters,  Adolf  Juckenack,  F.  Morschock,  and  A.  and  M. 
DoMiNiKiEWicz  {Zeit.  Nahr.  Genussm.,  1905,  10,  713 — 744). — 
Tabulated  results  of  the  analyses  of  numerous  samples  of  fruit  juices 
made  during  the  year  1905  are  given.  The  samples  include  currant, 
cherry,  bilberry,  raspberry,  blackberry,  and  strawberry  juices. 

W.  P.  S. 

Importance  of  Asparagine  and  Lactic  Acid  for  the  Feeding 
of  Non-carnivorous  Animals.  Oscar  Kfxlnek  (Bied.  Cenir.,  1906, 
35,  45 — 48  ;  from  Verhandl.  deut.  Naturforsch.  AerzU,  76,  ii,  145). — 
The  results  of  experiments  with  sheep  indicated  that  lactic  acid  is 
simply  oxidised  and  produces  only  heat  which  is  not  required.  With 
a  low  proteid  food,  asparagine  indirectly  economises  a  small  amount  of 
proteid.  N.  H.  J.  M. 

Manurial  Experiments  with  Lime.  M.  Hoffmann  {Bied.  Centr., 
1906,  35,  12—21  ;  from  Arb.  deut.  Landw.-ges.,  Heft.  106).— The 
results  of  five  years'  experiments  in  different  places  showed  that  as  a 
rule  application  of  lime  is  beneficial. 

As  regards  the  effect  of  lime  on  leguminous  plants,  most  of  the 
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experiments  failed  owing  to  dry  weather.  In  some  cases,  nowever, 
very  marked  results  were  obtained,  even  yellow  lupins  being  benefited 
by  lime  in  conjunction  with  kainite.  N.  H.  J.  M. 


Analytical  Chemistry, 


Calculations  in  Volumetric  Analysis.  Emil  Petersen  (Zeit. 
anal.  Chem.,  1906,  45,  14 — 18). — Formulae  are  given  for  facilitating 
the  calculation  in  volumetric  analysis  when  solutions  only  ap- 
proximately normal  are  at  disposal.  L.  de  K, 

A  New  Indicator.  James  Royle  Woods  {J.  Soc.  Chem.  Ind., 
1905,  24,  1284). — Twenty-three  grams  of  the  compound  produced  by 
combining  1  mol.  of  diazotised  ^>nitroaniline  with  1  mol.  of  2-amino- 
a-naphthol  5  :  7-disulphonic  acid  are  boiled  with  5*5  grams  of  benzalde- 
hyde,  100  grams  of  hydrochloric  acid  (18°  B.),  and  900  grams  of  water 
for  fifteen  minutes.  The  compound  which  crystallises  out  on  cooling 
is  a  very  delicate  indicator  for  acid  and  alkali  titrations.  In  the 
presence  of  acid,  the  compound  is  colourless,  and  in  the  presence  of 
alkali  intensely  orange.     It  is  sensitive  to  carbon  dioxide. 

W.  P.  S. 

Use  of  the  Rotating  Anode  and  Mercury  Cathode  in  Electro- 
analysis.  II.  Lily  G.  Kollock  and  Edgar  F.  Smith  {J.  Ame)'.  Chem. 
Soc,  1905,  27,  1527 — 1549). — A  lengthy  paper  profusely  illustrated 
with  curves,  but  unsuitable  for  condensation. 

Further  experiments  with  the  following  metals  are  communicated  : 
cadmium,  silver,  mercury,  bismuth,  cobalt,  tin,  and  iron,  also  mixtures 
of  the  latter  with  uranium,  aluminium,  thorium,  lanthanum,  praseo- 
dymium, neodymium,  cerium,  and  zirconium. 

When  electrolysing  chlorides,  covering  the  liquid  with  a  layer  of 
toluene  is  recommended.  L.  de  K. 

Use  of  Hydrogen  Peroxide  in  the  Quantitative  Separation 
of  the  Halogens.  Paul  Jannasch  and  Fr.  Zim.mermank  {Ber.,  1906, 
39,  196 — 197). — The  haloid  mixture  is  distilled  from  a  flask  contain- 
ing water  (120—150  c.c),  glacial  acetic  acid  (15  c.c),  and  30  per  cent, 
hydrogen  peroxide  (3  c.c.)  and  the  iodine  collected  in  Peligot  tubes 
containing  water,  ammonium  hydroxide,  and  hydrazine  sulphate.  The 
contents  of  the  tubes  are  poured  into  a  beaker,  mixed  with  concen- 
trated nitric  acid  (30 — -40  c.c),  and  the  iodide  precipitated  as  silver 
iodide.     Chlorine  and  bromine  do  not  pass  over  with  the  iodine. 

J.  J.  S. 

A  Modified  Method  for  Standardising  Iodine  Solutions. 
SiGMUND   Metzl  {Zeit.  anorg,  Chem.,   1906,   48,    156 — 161). — Iodine 
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solutions  can  be  standardised  with  antimonyl  potassium  tartrate;  the  pure 
crystallised  salt  or  the  anhydrous  salt,  dehydrated  at  100°,  is  dissolved  in 
water  in  the  presence  of  a  little  tartaric  acid,  the  solution  is  rendered 
alkaline  with  sodium  carbonate  in  the  presence  of  phenolphthalein, 
and  carbon  dioxide  passed  in  until  the  red  colour  disappears ;  the 
titration  is  then  carried  out  with  iodine  and  stai'ch  in  the  usual  way. 
Comparison  of  the  results  with  those  obtained  by  estimaticg  the  iodine 
with  sodium  thiosulphate  standardised  against  potassium  dichromate 
show  that  the  method  is  accurate.  It  is  to  be  recommended  when  the 
iodine  solution  is  to  be  used  for  the  estimation  of  antimony  compounds. 

G.  S. 


Estimation  of  Sulphur  in  Roasted  Zinciferous  Pyrites  and 
similar  Ores.  Geobg  Lunge  and  R.  Stierlin  {Zeit.  angew.  Chem., 
1906,  19,  21 — 27). — The  Watson-Lunge  method  (roasting  with  sodium 
hydrogen  carbonate  and  titrating  the  excess  of  alkali)  does  not  work 
satisfactorily  with  zinciferous  pyrites.  The  following  modification  of 
the  process  is  recommended. 

3 '206  grams  of  the  sample  are  mixed  with  2  grams  of  sodium- 
hydrogen  carbonate  of  known  titre  and  2  grams  of  potassium  chlorate 
and  heated  gradually  to  redness,  but  not  to  fusion,  in  a  covered  nickel 
crucible  for  twenty  minutes.  When  cold,  the  mass  is  extracted  with 
a  solution  of  pure  sodium  chloride  and  the  undecomposed  alkali 
titrated  with  normal  hydrochloric  acid,  using  melhyl-orange  as 
indicator. 

For  roasted  ores  containing  6  or  more  per  cent,  of  sulphur,  the 
following  mixture  is  recommended  :  1"603  grams  of  sample,  2  grams 
of  sodium-hydrogen  carbonate,  4  grams  of  potassium  chlorate,  and  2 
to  3  grams  of  pure  iron  oxida  In  the  case  of  unroasted  ores,  0*3206 
gram  of  sample,  2  grams  of  sodium-hydrogen  carbonate,  2  grams  of 
potassium  chlorate,  and  2  grams  of  iron  oxide  are  taken.    L.  de  K. 


lodometric  Estimation  of  Sulphates.  Max  Sciioltz  {Arch, 
rharrn.,  1905,  243,  667— 672).— Solutions  of  barium  chloride  and 
potassium  chromato  are  prepared  equivalent  to  3^1^  sodium  thio- 
sulphate solution.  The  substance  to  be  examined  is  dissolved  in  water 
in  a  150  (or  125)  c.c.  graduated  flask  and  heated;  50  (or  25)  c.c.  of 
the  barium  solution  are  added  and  tlie  mixture  is  warmed  for  a  time 
on  the  water-bath.  It  is  then  filtered  through  a  dry  filter  into  a  dry 
vessel.  Of  the  filtrate,  100  c.c.  are  mixed  with  50  (or  25)  c.c.  of  the 
chromato  solution  and  filtered  into  a  dry  vessel.  (In  both  these 
filtrations,  the  small  quantity  which  first  passes  through  the  filter  is 
rejected.)  Of  the  second  filtrate,  100  c.c.  are  mixed  with  10  c.c.  of 
10  per  cent,  aqueous  potassium  iodide  and  10  c.c.  of  15  per  cent, 
hydrochloric  acid,  and  the  iodine  liberated  is  titrated  with  the  thio- 
sulphate solution.  If  a  c.c.  of  this  are  used,  the  weight  of  SO^  present 
is  00032  (2-25a-25)  [or  0-0032  (l-5625a  -  625)].  In  only  one  of 
four  experiments  did  the  error  exceed  1  per  cent,  of  the  total  amount 
estimated.  C.  h\  B. 


196  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Assay  of  Sodium  Thiosulphate.  G.  Hubener  {Chem.  Zeit., 
1906,  30,  58 — 60). — Direct  titration  with  iodine  is  inadmissible  when 
the  sample  contains  sulphite,  as  this  absorbs  twice  as  much  iodine  as 
the  thiosulphate.  By  titrating,  however,  a  certain  volume  of  the 
solution  directly  with  iodine  and  then  also  titrating  the  sulphurous 
acid  expelled  by  boiling  with  dilute  sulphuric  acid,  it  is  possible  by 
calculation  to  get  at  the  true  amount  of  thiosulphate. 

A  mixture  of  thiosulphate,  sulphite,  sulphate,  and  sulphide  is  best 
tested  as  follows  :  an  aliquot  part  of  the  solution  is  digested  with 
cadmium  cai-bonate,  and  the  cadmium  sulphide  so  obtained  is  oxidised 
with  bromine  dissolved  in  hydrochloric  acid  and  precipitated  with 
barium  chloride.  The  filtrate  is  made  up  to  a  definite  bulk  and 
three  equal  portions  are  pipetted  off.  (1)  Is  titrated  with  iodine.  (2) 
Is  distilled  with  addition  of  sulphuric  acid  in  a  current  of  carbon 
dioxide,  and  the  sulphurous  acid  evolved  is  passed  through  standard 
iodine  solution,  which  is  then  finally  titrated  with  thiosulphate.  From 
the  results,  the  sulphite  and  thiosulphate  are  calculated.  (3)  Is  oxidised 
with  excess  of  iodine  solution  and  precipitated  with  barium  chloride, 
and  after  allowing  for  the  sulphate  yielded  by  the  sulphite,  the  balance 
of  barium  sulphate  is  calculated  into  sodium  sulphate.  For  apparatus 
employed  and  details  of  calculation,  the  original  article  should  be 
consulted.  L.  de  K. 

Reducing  Action  of  Hydrogen.  II.  Estimation  of  Traces 
of  Arsenic  by  the  Marsh-Berzelius  Method,  and  the  "  Insen- 
sitiveness  "  of  Zinc.  Alfred  C.  ChaPxMan  and  Herbert  D.  Law 
{Analyst,  1906,  31,  3—16.  Compare  Abstr.,  1905,  ii,  695).— It  is 
shown  that  the  reducing  efficiency  of  hydrogen  obtained  as  the  result 
of  the  interaction  of  metals  and  acids  is  dependent  on  a  number  of 
factors,  both  chemical  and  physical,  and  that  amongst  these  factors 
the  question  of  "potential"  and  "  supertension  "  plays  a  very  prom- 
inent and  important  part.  In  the  case  of  the  solution  of  pure 
zinc  in  sulphuric  acid  in  the  presence  of  arsenious  oxide  there  will  be 
still  left  in  solution,  after  the  action  has  been  allowed  to  take  place 
until  as  much  hydrogen  arsenide  has  been  driven  off  as  it  is  possible 
to  obtain,  a  minute  quantity  represented  by  J/asHs.  which  is  propor- 
tional to  the  product  Mas-Mh  and  is  influenced  by  the  poteiitial  of 
the  various  active  ions.  In  the  extremely  dilute  solutions  employed, 
the  equation  becomes  J/asHj  ^=^  K.AsP^,  where  As  represents  the 
amount  of  unreduced  arsenious  oxide  and  K  a  constant  factor. 
Numerous  experiments  are  described  on  the  effect  of  tiie  addition  of 
various  metals  and  salts  to  the  evolution  part  of  the  Marsh-Berzelius 
apparatus.  W.  P.  S. 

Use  of  Platinum  and  Copper  as  "  Accelerators  "  in  Marsh's 
Apparatus.  Zoltan  de  Vamossy  (Bull,  Soc.  chhn.,  1906,  [iiij,  35, 
24—28).— The  author  agrees  with  Mai  and  Hurt  (Abstr.,  1905,  ii,  61) 
that  copper  may  be  used  as  an  "  accelerator  "  in  Marsh's  arsenic  test, 
and  points  out  that  Gautier's  view,  that  when  copper  is  employed  in 
this  way  part  of  the  arsenic  is  converted  into  copper  arsenide  and 
is  lost,  probably  applies  only  lo  cases  wliero  comparatively  large 
quantities  of  arsenic  are  present.     The  results  of  a  number  of  experi- 
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ments  carried  out  in  a  modified  form  of  Bertrand's  apparatus  (Abstr., 
1904,  ii,  85)  are  given,  showing  that  although  platinum  is  a  better 
"  accelerator  "  than  copper  the  latter  gives  quite  as  accurate  results. 

T.  A.  H. 

Occurrence  of  Arsenic  in  Wines.  Harry  D.  Gibbs  and  C.  C. 
James  (.7.  Amer.  Chevi.  Soc.,  1905,27,  1484— 1496).— The  authors  have 
investigated  329  samples  of  wine  and  found  arsenic  in  38  samples  ;  the 
largest  quantity  found  was,  however,  only  1  part  in  20,000,000.  Its 
presence  is  probably  due  to  the  use  of  arsenical  sprays  on  the  vines, 
in  the  use  of  impure  sulphur  for  sulphuring  the  wine,  and  it  may  also 
have  been  derived  from  the  lead  shot  used  in  cleaning  the  bottles. 

Fifty  c.c.  or  more  of  wine  are  made  alkaline  with  calcium  hydroxide 
suspended  in  water,  evaporated  to  dryness,  and  gently  burnt  to  ash. 
The  ash,  which  has  retained  all  the  arsenic,  is  then  tested  by  the 
"  mirror  method"  in  a  Marsh  apparatus.  L.  de  K. 

Estimation  of  Carbon  Monoxide  in  Air  by  means  of  Iodine 
Pentoxide.  Albert  Le\'y  and  Adriex  Pecoul  (Compt.  rend.,  1906, 
142,  162.  Compare  Abstr.,  1905,  ii,  203  ;  Jaubert,  this  vol.,  ii,  125). 
— Gautier  has  shown  (Abstr.,  1898,  ii,  640  ;  1901,  ii,  232  ;  this  vol., 
ii,  125)  that  even  at  35°  the  oxidation  of  acetylene  by  iodine  pentoxide 
is  incomplete,  only  between  0"1  and  0*2  of  the  acetylene  being  oxidised 
when  it  is  present  in  the  air  in  the  proportion  of  10  or  20  parts  per 
10,000  volumes.  The  authors  find  that  the  fraction  of  the  acetylene 
oxidised  diminishes  as  the  dilution  increases  and  that  air  containing  1 
part  of  acetylene  in  10,000  volumes  does  not  produce  any  coloration 
in  chloroform  after  passing  over  iodine  pentoxide,  whilst  the  same 
proportion  of  carbon  monoxide  produces  an  intense  coloration. 

M.  A.  W. 

Assay  of  Silver  Coins  in  Bulk.  Copius  Hoitsema  {Zeit.  anal. 
Chem.,  1906,  45,  1 — 13). — The  well-known  wet  assay  of  silver  may  be 
rendered  still  more  delicate  by  operating  on  a  much  larger  quantity  of 
the  sample  tlun  usual,  say  5  grams.  This  necessitates  the  use  of 
larger  Stas  pipettes  for  measuring  the  sodium  chloride  solution.  For 
the  various  precautions  to  be  observed  in  the  weighings.  Sec,  and  for 
a  more  effectual  way  of  getting  trustworthy  average  samples  of  silver 
from  the  coins,  the  original  article  and  illustrations  should  be  con- 
sulted. L.  DE  K. 

Estimation  of  Zinc  in  Zinc-aluminivmi  Alloys.  Richabd 
Seligman  and  F.  J.  AVillott  (J.  iSoc.  Chem.  hid.,  1905,  24, 
1278  —  1279). — About  0*5  gram  of  the  alloy  is  dissolved  in  25  c.c. 
of  25  per  cent,  sodium  hydroxide  solution.  The  .solution  is  then 
diluted  to  a  volume  of  300  c.c.  with  boiling  water  and  the  clear  liquid 
decanted  off  ;  any  residue  is  dissolved  in  hydrochloric  acid,  reprecipi- 
tated  with  sodium  hjdroxide  in  excess,  filtered,  and  the  filtrate  added 
to  the  main  solution.  Uydrogen  sulphide  is  now  pa.ssed  through  the 
latter,  the  stream  of  gas  being  .stopped  when  a  skin  begins  to  form  at 
the  point  where  the  bubbles  of  gas  burst,  showing  that  alumina  is 
being  precipitated  with  the  zinc  sulphide.     The  precipitate  is  collected 
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on  a  filter  and  dissolved  in  8  c.c.  of  hydrochloric  acid,  washing  the 
precipitate  being  unnecessary.  The  filter  is,  however,  carefully 
washed  after  dissolving  the  precipitate,  and  the  solution  obtained 
titrated  with  potassium  ferrocyanide  solution  after  the  addition  of 
5  grams  of  ammonium  chloride  and  diluting  to  250  c.c.  with  boiling 
water.  Uranium  nitrate  or  ammonium  molybdate  may  be  used  as 
indicator.  W.  P.  S. 

Volumetric  Estimation  of  Lead  as  lodate.  L.  Moser  {Chem. 
Zeit.,  IDOG,  30,  9 — 10). — The  process,  which  is  particularly  suited  for 
sugar  of  lead,  consists  in  adding  a  known  quantity  of  potassium 
iodate  and  titrating  the  excess  of  iodic  acid  in  a  portion  of  the  filtrate 
with  sodium  thiosulphate  after  adding  potassium  iodide  and  dilute 
sulpliuric  acid.  The  difference  in  iodic  acid  represents  the  insoluble 
lead  iodate. 

Jf,  before  acidifying  with  sulphuric  acid,  any  iodine  should  be 
liberated,  this  may  be  at  once  titrated,  as  it  represents  the  free  acid  of 
the  sample.  L.  de  K. 

Volumetric  Estimation  of  Lead  as  lodate.  Erwin  Kupp 
{Chem.  Ztiit.,  1906,  30,  37). — A  claim  for  priority  (see  preceding 
abstract).  L.  de  K. 

Estimation  of  Nickel.  H.  Cormimbceuf  {Ann.  Chim.  anal., 
1906,  11,  6 — 8). — The  metal  or  alloy  is  dissolved  in  acid  and  the 
solution  treated  with  hydrogen  sulphide  and  filtered.  The  filtrate  is 
boiled  to  expel  the  hydrogen  sulphide,  and  any  iron  present  is 
precipitated  by  ammonia.  After  collecting  the  precipitate  of  ferric 
hydroxide  on  a  filter,  it  is  dissolved  in  a  little  hydrochloric  acid,  re- 
precipitated  by  ammonia,  and  again  brought  on  to  a  filter.  The 
united  filtrates  and  washings  are  now  treated  with  a  current  of 
hydrogen  sulphide  and  the  nickel  sulphide  collected  on  a  filter.  During 
the  filtration,  the  filter  must  be  kept  full.  The  precipitate  is  washed 
with  cold  water,  then  with  alcohol,  and  finally  ignited  together  with 
the  filter  in  a  porcelain  crucible.  The  heat  must  not  be  excessive  at 
the  commencement  of  the  ignition,  but  at  the  end  may  be  increased  to 
bright  redness.  The  contents  of  the  crucible  may  be  stirred  during 
the  ignition  in  order  t  j  facilitate  the  conversion  of  the  sulphide  into 
oxide.  W.  P.  S. 

Use  of  Ammonium  Persulphate  in  the  Estimation  of 
Chromium  in  Steel.  Harry  E.  Walters  (./.  Amer.  Chem.  Soc, 
1905,  27,  1550 — 1553). — 1-25  grams  of  the  sample  are  heated  with 
35  c.c.  of  dilute  sulphuric  acid  (1  : 5),  and  when  all  is  dissolved  the  iron 
and  any  carbonaceous  matter  are  oxidised  by  means  of  ammonium 
persulphate;  the  whole  is  diluted  to  100  c.c.  and  mixed  with  40  c.c. 
of  silver  nitrate  solution  (4  grams  in  1  litre).  Five  to  seven  grams 
of  slightly  moist  ammonium  persulphate  are  now  added  and  the 
mixture  is  heated  lo  boiling;  after  boiling  for  another  five  minutes  to 
destroy  the  excess  of  the  reagent,  the  whole  is  allowed  to  cool  and 
made  up  to  500  c.c. 
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Four  hundred  c.c.  of  the  solution  are  now  mixed  with  a  known 
volume  of  ferrous  sulphate  solution  (22'5  grams  of  ferrous  ammonium 
sulphate  and  50  c.c.  sulphuric  acid  in  1  litre),  and  the  excess  of  iron  is 
then  titrated  with  standard  permanganate  (1-82  grams  in  1  litre).  The 
number  of  c.c.  used  subtracted  from  the  check  represents  chromium 
and  mfingane.=;e. 

The  remaining  100  c.c.  are  titrated  with  standard  sodium  arsenite 
until  the  colour  is  bright  yellow.  This  solution  has  been  previously 
checked  with  a  chrome  steel  containing  a  known  percentage  of 
manganese.  The  number  of  c.c.  of  permanganate  used  by  the 
chromium  is  found  by  deducting  from  the  total  the  calculated  number 
of  c.c.  corresponding  with  the  manganese  found  by  the  arsenic  titration. 

L.  DE  K. 

Quantitative  Electrolytic  Separation  of  Tin  from  Nickel 
and  Cobalt  and  of  Copper  from  Antimony.  Nicolai  A.  Puschin 
and  R.  M.  Trechzinsky  (./.  Fiiss.  Phys.  Chem.  Soc.,  1905,  37, 
828 — 833). — Contrary  to  what  would  be  expected  from  theoretical 
considerations,  tin,  cadmium,  and  zinc  can  be  precipitated  electro- 
lytically  from  acid,  and  cobalt  and  nickel  from  neutral  solutions.  On 
the  basis  of  these  results,  the  authors  have  devised  the  following 
method  for  separating  tin  from  nickel  or  cobalt.  To  a  neutral  solution 
of  the  two  metals,  about  3  grams  of  ammonium  oxalate  are  added  for 
every  gram  of  tin  present,  and  about  3  grams  of  oxalic  acid  for  every 
gram  of  nickel  (or  cobalt),  and  15 — 20  grams  per  gnim  of  tin. 
Through  the  liquid  containing  the  precipitated  nickel  (or  cobalt) 
oxalate,  a  current  is  kept  pas.sing  at  a  voltage  not  less  than  2-2  until 
iie  whole  of  the  tin  is  deposited,  each  gram  of  tin  requiring  six  to 
.-Neven  ampere-hours.  The  liquid  is  then  heated  with  concentrated 
ammonia  solution  to  dissolve  the  nickel  (or  cobalt)  oxalate  and  the 
nickel  (or  cobalt)  determined  by  Oettel's  method  {Zeit.  Elektrochfvi., 
1894—1895,  1,  192—194). 

On  dissolving  an  alloy  of  copper  and  antimony  in  nitric  acid,  the 
latter  metal  is  precipitated  as  metantimonic  acid,  and  if  the  liquid  is 
diluted  with  water  and  submitted  to  the  action  of  the  electric  current, 
only  the  copper  is  deposited  at  voltages  less  than  2-05.  When  all  the 
copper  has  been  removed  from  the  solution,  the  metantimonic  acid  is 
dissolved  in  sodium  sulphite,  sodium  hydroxide  being  then  added  to 
the  solution  thus  obtained  and  the  antimony  estimated  by  Classen's 
method.  T.  H.  P. 

Gravimetric  Estimation  of  Bismuth  as  Phosphate  and  its 
Separation  from  Cadmium  and  Copper.  L.  Moser  {Zeit.  anal. 
Chevi.,  190G,  46,  19 — 26). — The  solution  of  bismuth  nitrate,  which 
should  not  be  too  Ftrong  and  should  not  contain  much  free  acid,  is 
heated  nearly  to  boiling  and  a  Njo  solution  of  ammonium  phosphate  is 
added  slowly  whilst  stirring  until  a  slight  e.xcess  is  present.  The 
bismuth  phosphate  (lUPOJ  is  collected,  washed  with  hot  water,  and 
finally  ignited,  the  filter  being  burnt  separately.  The  results  are  veiy 
satisfactory. 

In  the  presence  of  moderate  amounts  of  cop[>er  or  cadmium,  the 
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bismuth  solution  is  first  mixed  with  50 — 100  c.c.  of  ^/lO  nitric  acid, 
heated  to  boiling,  and  precipitated  with  ammonium  phosphate  as 
before.  The  clear  liquid  is  carefully  poured  off,  and  the  precipitate  is 
boiled  with  50 — 100  c.c.  of  ^/lO  nitric  acid,  which  completely  removes 
any  co-precipitated  cadmium  or  copper.  A  little  bismuth  phosphate 
which  is  also  dissolved  is,  however,  reprecipitated  completely  by  adding 
10 — 20  c.c.  of  ammonium  phosphate  solution.  L.  de  K. 

Supposed  Sources  of  Error  in  the  Simplified  Method  of 
Elementary  Analysis.  Maximiltano  Dennstedt  {Zeit.  anal.  Chem., 
1906,  45,  26—31.  Compare  Abstr.,  1903,  ii,  103  ;  1905,  ii,  202,  651). 
— A  reply  to  the  criticisms  of  Hermann  (Abstr.,  1905,  ii,  767). 

L.  DE  K. 

New  Method  for  the  Elementary  Analysis  of  Organic  Com- 
pounds. Oreste  Carrasco  {Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii, 
608 — 612). — The  method  devised  by  the  author  admits  of  the  com- 
bustion of  an  organic  substance,  including  tlie  weighings,  being 
completed  in  an  hour.  The  apparatus,  for  the  details  and  sketch  of 
which  the  original  paper  must  be  consulted,  consists  of  a  piece  of 
combustion  tubing  20  cm.  long  and  2  cm.  in  external  diameter,  one 
end  of  which  is  sealed  and  blown  out  so  as  to  form  a  slight 
bulb.  The  other  end  of  this  combustion  tube  is  closed  by  a  double- 
bored  cork,  through  which  pass  :  (1)  a  piece  of  infusible  glass  tubing 
about  23  cm.  long  and  5  mm.  in  outside  width,  reaching  nearly  to  the 
bulb  of  the  combustion  tube  ;  this  inner  tube  is  surrounded  at  its 
upper  part  by  a  piece  of  platinum  foil  furnished  with  a  small  hook,  to 
which  is  attached  the  end  of  a  platinum  iridium  wire  0"2  mm.  thick 
wound  round  the  exterior  of  the  inner  tube  and  attached  by  a  hook  to 
a  straight  platinum  wire  \b — 2  mm.  thick,  passing  up  through  the 
interior  of  the  tube ;  (2)  a  short  piece  of  glass  tubing  sealed  at  the 
lower  end,  just  above  which  is  a  lateral  opening,  and  bent  at  the  upper 
end  to  allow  of  the  products  of  combustion  being  conducted  to  the 
absorption  apparatus.  Powdered  copper  oxide  is  placed  in  the  bulb  of 
the  combustion  tube  and,  after  the  inner  tube  has  been  placed  in 
position,  a  current  of  3  amperes  at  a  voltage  of  20  is  pissed  through 
the  platinum  wire  spiral  and  the  copper  oxide  is  heated  by  means  of  a 
small  Bunsen  burner.  After  about  three  minutes,  the  heating  is 
interrupted  and  a  current  of  oxygen  passed  through  the  combustion 
tube  by  way  of  the  inner  tube.  When  the  tube  is  cool  and  the 
absorption  apparatus  arranged  in  position,  the  weighed  substance  to 
be  analysed  is  dropped  on  to  the  copper  oxide,  with  which  it  is  mixed 
by  shaking.  The  tube  is  tlien  heated  as  before,  a  moderately  rapid 
stream  of  oxygen  being  maintained.  With  a  difficultly  volatile  com- 
pound, the  copper  oxide  must  be  cautiously  heated  from  time  to  time. 

The  method  gives  good  results  and  can  be  applied  to  compounds 
containing  ammoniacal  nitrogen.  If  the  substance  contains  the  uitro- 
group,  the  products  of  combustion  must  be  passed  through  a  U-tube 
tilled  with  lead  peroxide  heated  at  160 — 180°  before  they  traverse  the 
absorption  apparatus.  T.  H.  P. 
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New  Method  for  estimating  the  Carbon  and  Hydrogen  in 
Organic  Substances  by  means  of  Electrical  Incandescence. 
Oreste  Carrasco  and  Giuseppe  Plaxcher  [Atti  JR.  Accad.  Lincei, 
1905,  [v],  14,  ii,  613 — 618). — The  authors  describe  an  apparatus  and 
method  differing  only  in  certain  details  from  that  described  in  the 
preceding  abstract.  T.  H.  P. 

Some  Uses  of  Carbon  Tetrachloride  in  the  Laboratory. 
Edmun-d  Graefe  (C^M.  7?ey.  Fett.  Harz.-Ind.,  1906,  13,  30—32).— 
Carbon  tetrachloride  is  particularly  suitable  as  a  solvent  for  paraffin 
in  the  estimation  of  the  iodine  number  of  the  latter.  Owing  to  the 
greater  solubility  of  paraffin  in  carbon  tetrachloride,  there  is  no 
danger  of  the  paraffin  being  precipitated  on  the  addition  of  the  alcoholic 
reagents,  as  is  very  often  the  case  when  chloroform  is  used  as  a 
solvent.  Hard  paraffin  can  also  be  precipitated  fractionally  from  its 
solution  in  carbon  tetrachloride  by  the  addition  of  alcohol,  and  the 
presence  of  small  quantities  of  paraffin  with  a  higher  melting  point  in 
an  apparently  homogeneous  product  can  thus  be  detected. 

W.  P.  S. 

Behaviour  of  Gaseous  Hydrocarbons  towards  Magnesium 
at  a  Red  Heat.  Alexander  P.  Lidoff  and  M.  I.  Kusxezoff  {J. 
Russ.  Phys.  Chem.  Soc,  1905,  37,  940 — 943).  —  On  passing  methane, 
ethane,  ethylene,  or  acetylene  over  magnesium  heated  to  redness, 
practically  the  whole  of  the  carbon  of  the  hydrocarbon  is  absorbed  by 
the  heated  metal,  whilst  the  hydrogen  passes  on.  On  the  basis  of 
these  results,  the  authors  suggest  a  process  for  investigating  furnace 
gases.  These  gases  contain  carbon  dioxide,  carbonic  oxide,  oxygen, 
hydrocarbons,  hydi'ogen,  and  nitrogen,  and,  by  the  ordinary  methods 
of  analysis,  a  residue  is  obtained  consisting  of  the  hydrocarbons, 
hydrogen,  and  nitrogen.  If  this  residue  is  heated  with  magnesium, 
the  gas  remaining  consists  of  the  total  hydrogen,  whilst  the  increase 
in  weight  of  magnesium  represents  the  carbon  and  nitrogen.  The 
latter  can  easily  be  determined  by  Kjeldahl's  method  after  absorption 
by  the  magnesium.  T.  H.  P. 

Estimation  of  Naphthalene  in  Coal  Gas.  C.  J.  Dickexsox- 
Gair  (J.  >oc.  Chein.  Ind.,  1905,  24,  1279— 1280).— A  measured 
volume  of  the  gas,  usually  from  3  to  6  cb.  ft.,  is  passed  at  the  rate  of 
1  cb.  ft.  per  hour  through  two  Woulfe's  bottles,  each  containing 
about  175  c.c.  of  acetic  acid  of  sp.  gr.  1"044,  and  then  through  a  small 
Woulfe's  bottle  containing  150  c.c.  of  concentrated  picric  acid 
solution.  If  the  gas  contains  ammonia,  it  must  be  passed  through  a 
wash-bottle  containing  hot  oxalic  acid  solution  before  entering  the 
Woulfe's  bottles.  At  the  end  of  the  experiment,  the  acetic  acid  and 
the  picric  acid  from  the  bottles  are  mixed  in  a  flask  and  about  500  c.c. 
of  concentrated  picric  acid  solution  are  added.  The  naphthalene 
picrate  which  separates  is  collected  on  a  filter,  dried  in  a  warm  room, 
and  weighed.  The  method  is  shown  to  be  trustworthy  and  the  results 
obtained  agree  with  those  found  by  Colman  and  Smith's  method 
(Abstr.,  1900,  ii,  372).  W.  P.  S. 
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Estimation  of  Small  Quantities  of  Chloroform  ;  its  Estima- 
tion :  I  in  Air,  II  in  Blood  or  in  an  Aqueous  Liquid.  Maurice 
NiCLOux  {Compt.  rend.,  1906,  142,  163 — 165). — Small  quantities  of 
chloroform  (0*1  to  0*004  gram)  can  be  estimated  by  heating  for  one 
hour  in  a  reflux  apparatus  60  c.c,  of  alcohol  containing  the  chloroform, 
with  10  c.c.  of  a  10  per  cent,  alcoholic  solution  of  potassium  hydroxide, 
adding  15  c.c.  of  water  to  the  cooled  liquid,  neutralising  in  the 
presence  of  phenolphthalein,  and  titrating  the  chlorine  with  Nj2Q 
silver  nitrate  solution.  The  results  show  a  constant  error  of  1*5  to 
2  per  cent,  (compare  Saint-Martin,  Abstr.,  1888,  570).  The  method 
can  be  applied  (1)  to  the  estimation  of  the  amount  of  chloroform  in  air 
by  first  absorbing  the  chloroform  in  alcohol  contained  in  a  series  of 
bulbs  through  which  the  air  is  aspirated.  (2)  To  the  estimation 
of  the  chloroform  in  blood  or  in  any  other  aqueous  liquid  by  adding 
to  the  suspected  liquid  five  times  its  volume  of  alcohol  containing 
0'25  gram  of  tartaric  acid,  and  distilling  one-third  of  the  total 
liquid  into  10  c.c.  of  alcohol,  which  is  then  treated  as  above. 

M.  A.  W. 

Ergosterol.  D,  Ottolenghi  {Atti  R.  Accad.  Lincei,  1905,  [v],  14, 
ii,  697—705). — As  obtained  by  Bomer's  method  (Abstr.,  1899,  ii,  191) 
from  the  fat  of  rye,  ergosterol  contains  a  small  amount  of  a  jyroduct 
which  forms  small,  white  flocks  melting  at  60 — 61°  and  is  non-saponifi- 
able,  but  the  nature  of  which  is  unknown.  The  ergosterol  prepared  by 
the  author  possesses  the  properties  given  by  Tanret  (Abstr.,  1889, 
407).  Analysis  of  ergosterol  gives  numbers  corresponding  with  the 
formula  G^Jl^ff)  +  HgO  or  possibly  CgjH^gO  +  HoO,  and  this  result  is 
confirmed  by  the  cryoscopic  behaviour  of  its  acetyl  derivative  in 
benzene  solution  ;  it  must  hence  be  regarded  as  a  lower  homologue  of 
cholesterol.     It  has  [a]^  -  89-5°  at  15°. 

The  following  reactions  are  given  as  characteristic  of  the  choles- 
terols :  (1)  if  a  concentrated  chloroform  solution  of  ergosterol  is 
shaken  with  an  equal  volume  of  concentrated  sulphuric  acid,  after 
some  time  the  liquid  separates  into  an  upper  layer,  which  contains  the 
chloroform  and  has  a  yello.w  colour  with  a  faint  rose  tint,  and  a  lower 
layer,  which  has  an  intense  yellowish -brown  colour  and  a  green 
fluorescence.  Under  the  same  conditions  cholesterol  gives  a  blood-red 
coloration  to  the  chloroform,  and,  of  the  phytosterols,  some  behave  like 
cholesterol  whilst  others  yield  a  bluish-red  or  violet  coloration.  (2) 
If  the  chloroform  solution  of  ergosterol  is  shaken  with  only  one-half 
its  volume  of  concentrated  sulphuric  acid,  the  chlorofoi'm  becomes  pale 
red  and  the  sulphm'ic  acid  wine-red  ;  on  addition  of  two  drops  of  acetic 
anhydride,  the  chloroform  changes  to  a  reddish-violet  colour.  With 
cholesterol,  after  the  addition  of  acetic  anhydride,  the  chloroform  is 
coloured  carmine  and  the  sulphuric  acid  blood-red.  (3)  On  adding 
dilute  sulphuric  acid  drop  by  drop  to  a  solution  of  ergosterol  or 
cholesterol  in  acetic  anhydride,  the  liquid  becomes  coloured  at  first  red, 
but  changes  rapidly  to  violet  and  finally  to  green.  (4)  If  excess  of 
acetyl  chloride  and  a  fragment  of  zinc  chloride  are  added  to  an  acetic 
anhydride  solution  of  ergosterol,  the  liquid  is  immediately  coloured 
red,  then  pale  green,  and  finally  yellowish-brown  with  a  yellowish- 
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green  fluorescence.  In  the  cold,  cholesterol  does  not  give  this  reaction, 
but  on  heating  it  gives  a  coloration  similar  to  that  of  eosin.  (5)  If 
to  an  absolute  alcoholic  solution  of  ergosterol,  or  of  one  of  the 
cholesterols  or  phytosterols,  a  few  drops  of  8-methylfurfuraldehyde 
and  an  equal  volume  of  concentrated  sulphuric  acid  are  added,  a  red 
ring  is  formed  at  the  surface  of  separation  of  the  two  liquids.  If  the 
liquid  is  shaken  and  cooled,  it  all  turns  red  and  exhibits  a  well-defined 
absorption  band  in  the  bluish-green  part  of  the  spectrum.  (6)  On  add- 
ing to  10  drops  of  trichloroacetic  acid  solution  (9  parts  of  acid  to  1  of 
water)  about  1  mg.  of  ergosterol  or  cholesterol,  the  colour  of  the 
liquid  changes  after  one  hour  to  pale  violet  and  after  twelve  hours  to 
an  intense  reddish-violet.  If,  however,  the  mixture  is  at  once  boiled, 
the  liquid  becomes  red  at  first  and  turquoise-violet  after  twelve  hours. 
(7)  A  trace  of  ergosterol  or  cholesterol,  moistened  on  platinum  foil 
with  a  drop  of  nitric  acid  and  allowed  to  evaporate,  leaves  a  yellow 
spot,  which  becomes  orange-red  when  treated  with  ammonia. 

T.  H.  P. 

Volumetric  Estimation  of  Pentoses.  Adolf  Jolles  {Ber.,  1906, 
39,  96 — 97). — The  pentose  (0"2 — 1  gram)  is  treated  with  200  c.c.  of 
hydrochloric  acid  of  sp.  gr.  1*06  and  a  current  of  steam  passed  through 
the  solution  until  the  formation  of  furfuraldehyde  is  complete,  as 
shown  by  Dial's  reagent,  a  further  quantity  of  100  c.c.  of  hydrochloric 
acid  being  added  during  the  distillation.  An  aliquot  pai*t  of  the 
distillate,  which  contains  about  1"1  per  cent,  of  hydrogen  chloride,  is 
neutralised  and  a  measured  excess  of  potassium  hydrogen  sulphite 
added,  which  forms  the  additive  compound  with  the  furfuraldehyde ; 
after  two  hours,  the  excess  of  potassium  hydrogen  sulphite  is  titrated 
with  iodine  solution.  As  the  reactions  take  place  quantitatively, 
I  mol.  of  potassium  hydrogen  sulphite  is  equivalent  to  1  mol.  of 
pentose  or  to  2  mols.  of  iodine.  G.  Y, 

New  Method  for  the  Estimation  of  Reducing  Sugars. 
D.  SiDERSKY  {Ann.  Chirn.  anal.,  1906,  11,  8). — The  author  confirms 
the  accuracy  of  Lavalle's  method  (Abstr.,  1905,  ii,  558).      W.  P.  S. 

Two  New  Methods  for  the  Estimation  of  Dextrose.  Boris 
Glassmaxx  {Ber.,  1906,  30,  503—508). — The  indirect  volumetric 
method  described  for  the  estimation  of  dextrose  depends  on  its 
quantitative  oxidation  to  saccharic  acid  either  by  alkaline  mercuric 
cyanide  or  by  potassium  mercuri-iodide,  according  to  the  equations  : 
CjHijOg  +  3Hg(CN),  +  6K0H  -  C^HijO^  +  4H..0  -f-  6  KCN  -f-  3Hg  and 
CfiHi  A  +  3HgL,2KI  -I-  6K0H  =  G^B.^^0^  -f-  4H.,0  -f-  SKI  -f  3Hg.  The 
sugar  solution  is  added  to  a  boiling  solution  of  alkaline  mercuric 
cyanide  or  of  potassium  mercuri-iodide  ;  the  mercury  which  separates 
is  filtered,  dissolved  in  concentrated  nitric  acid,  and  estimated  according 
to  Rupp  and  Krauss'  method  (Abstr.,  1902,  ii,  475.  Compare  also 
Cohn,  Abstr.,  1902,  ii,  50). 

Dextrose  may  also  be  estimated  by  a  gas  volumetric  method  as 
follows.      If  an  alkaline  solution  of  mercuric  cyanide  or  of  potassium 
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mercuri-iodide  is  warmed  with  a  hydrazine  salt,  the  latter  undergoes 
quantitative  decomposition  with  evolution  of  nitrogen,  thus  : 
2  Hg{CN)2  +  6K0H  +  N.H^.H.SO^  = 

KgSO,  +  4KCN  +  2Hg  +  N,  +  6H2O. 
If  the  nitrogen  evolved  is  measured,  the  percentage  of  mercury  in  the 
solution  may  be  determined.  The  sugar  solution  is  treated  with 
a  definite  excess  of  a  titrated  mercuric  cyanide  solution  according 
to  the  first  method  described  and  the  excess  of  mercury  present 
determined  by  means  of  hydrazine  sulphate.  The  amount  of  sugar 
in  the  original  solution  may  then  be  calculated.  A.  McK. 

Colour  Reactions  of  Important  Sugars.  Nicolaas  Schoorl 
and  P.  C.  J.  VAN  Kalmthout  {Ber.,  1906,  39,  280— 285).— The  authors 
have  examined  the  colour  reactions  described  by  Pinoff  (Abstr.,  1905, 
ii,  865),  and  express  doubts  as  to  their  value  as  characteristic  tests. 

W.  A.  D. 

Estimation  of  the  Free  and  Combined  Tartaric  Acid  in 
Wine.  A.  Hubert  {Ann.  Chim.  anal.,  1906,  11,  1 — 5). — Potassium 
Hydrogen  Tartrate. — One  hundred  c.c.  of  the  wine  are  evaporated  to  a 
volume  of  about  5  c.c.  and  the  residue  placed  aside  for  twelve  hours ;  3  c.c. 
of  40  per  cent,  alcohol  are  then  added,  and  the  crystals  carefully 
brought  on  to  a  small  filter  and  washed  with  successive  small  quan- 
tities of  the  alcohol,  using  not  moi^e  than  20  c.c.  altogether.  The 
crystals  are  now  dissolved  in  hot  water  and  the  solution  titrated  with 
NjlO  sodium  hydroxide,  using  phenolphthalein  as  indicator.  The 
number  of  c.c.  used  multiplied  by  0"188  gives  the  quantity  of 
potassium  hydrogen  tartrate  per  litre  of  the  wine,  to  which  is  added 
0*02  gram  to  correct  for  the  solubility  of  the  crystals  in  the  alcohol 
used  for  washing. 

Free  Tartaric  Acid. — Ten  drops  of  a  20  per  cent,  potassium  bromide 
solution  are  added  to  100  c.c.  of  the  wine,  and  the  process  continued 
as  described  under  potassium  hydrogen  tartrate.  The  difference 
between  the  result  now  obtained  and  that  found  previously  is  equiva- 
lent to  the  free  tartaric  acid  in  the  wine,  expressed  as  potassium 
hydrogen  tartrate. 

Tartaric  Acid  combined  with  Calcium,  d'c. — The  difference  between 
the  alkalinity  of  the  total  ash  of  the  wine  and  that  of  the  soluble  ash 
is  equivalent  to  the  tartaric  acid  combined  with  the  alkaline  earths. 

W.  P.  S. 

Comparison  of  the  Estimation  of  Pat  in  Milk  by  Gottlieb's 
and  Gerber's  Methods  and  by  WoUny's  Refractometer.  Hans 
JScHROTT-FiECHTL  {MUckw.  Zmtr.,  1906,  2,  13— 19).— Some  200 
comparative  results  of  estimations  of  fat  in  milk  by  these  three 
processes  are  given,  from  which  it  is  seen  that  all  three  yield  trust- 
worthy results,  the  agreement  of  the  figures  in  every  case  being 
exceedingly  close.  W.  P.  S. 

Occurrence  of  Cholesterol  and  Lecithin  in  Milk  and  its 
Influence  on  the  Estimation  of  Pat  in  Milk  by  Gottlieb's 
Method.      MoRiTZ  Siegfeld  {Milchw.  Zentr.,  1906,  2,   1 — 5). — The 
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author  has  found  from  0*0029  to  00036  per  cent,  of  cholesterol  and 
from  0-0079 — 0-0166  per  cent,  of  lecithin  in  milk.  These  two  sub- 
stances pass  into  solution  in  the  solvents  employed  in  Gottlieb's 
method,  and  although  their  presence  may  be  neglected  in  the  case  of 
full  milks,  with  machine-separated  milks  the  combined  weight  of 
cholesterol  and  lecithin  constitutes  an  appreciable  proportion  of  the 
fat  obtained.  ^^  •  P.  S. 

Taint  in  Milk  due  to  Contamination  with  Copper.  John 
GoLDiNG  and  Ernest  Feilmann  {J.  Soc.  Ghem.  Ind.,  1905,  24, 
1285 — 1286). — The  presence  of  copper  from  a  worn  cooler  caused  the 
development  of  an  "  alkaline  mealy  "  flavour  in  a  milk  supply,  and 
from  their  experiments  the  authors  find  that  copper  is  acted  on  by 
milk,  especially  in  the  presence  of  air,  and  that  from  1  to  100  or  more 
parts  of  the  metal  are  dissolved  per  million  parts  of  milk.  Fresh 
milk  when  thus  contaminated  is  very  liable  to  develop  the  peculiar 
flavour  in  about  eighteen  hours.  The  flavoiir  appears  to  be  due  in 
part  to  the  development  of  certain  micro-organisms  in  the  presence  of 
copper,  the  latter  also  checking  the  development  of  lactic  ferments. 

W.  P.  S. 

Examination  of  Butter  as  regards  its  Purity.  Heinrich 
LuHRiG  {Zeit.  Xahr.  Genussm.,  1906,  11,  11 — 20). — Of  all  the  methods 
recently  proposed  for  the  detection  of  foreign  fats  in  butter,  not  one, 
with  the  exception  of  Bomer's  phytosterol  acetate  method  (Abstr., 
1902,  ii,  184),  is  infallible,  owing  to  the  difliculty  of  fixing  "limits," 
the  constants  of  each  method  allowing  more  or  less  foreign  fat  to  be 
present  before  its  presence  is  indicated  with  certainty.  Bomer's 
method,  however,  besides  detecting  the  presence  of  small  percentages 
of  foreign  vegetable  fats,  also  distinguishes  between  adulterated 
butter  and  that  which  is  altered  in  its  composition  by  the  fat  or  oil 
contained  in  the  food  of  the  cow.  W.  P.  S. 

Composition  of  the  Fat  of  Pigs  fed  on  Oil  Meals.  K. 
Faensteiner,  K.  Lendrich,  and  Paul  Buttenbero  {Zeit.  Xa/ir. 
Genussm.,  1906,  11,  1 — 8). — Analyses  and  physical  tests  are  given  of 
a  number  of  lards  obtained  from  pigs  fed  on  potatoes,  maize  meal, 
cotton-seed  meal,  «tc.  The  results  show  that  a  portion  of  the  oil  con- 
tained in  these  fodders  is  deposited  in  the  body-fat  of  the  animal, 
particularly  in  the  case  of  maize  meal.  Lard  from  the  pigs  fed  on 
cotton-seed  meal  gave  a  strong  coloration  with  Halphen's  reagent,  but 
the  melting  point  of  the  phytosterol  acetate  obtained  from  the  fat 
according  to  Bomer's  method  (Abstr.,  1902,  ii,  184)  was  in  no  case 
above  115*6°,  showing  that  cotton-seed  oil  itself  was  not  present. 

W.   P.  S. 

Surin  Fat.  Julius  Lewkgwitsch  (Analyst,  1906,  31,  2 — 3). — 
The  fat  examined  came  from  Perak,  Straits  Settlements,  and  was  prob- 
ably derived  from  the  seeds  of  a  species  of  PaUiquium.  It  yielded  the 
following  analytical  results :  free  fatty  acids,  432  per  cent.  ;  sp.  gr. 
at  60' 60^  0-9021;  solidifying  point,  48*9";  melting  point,  56*1°; 
saponification  number,  179-5;  iodine  number,  42*31  ;  Reichert-WoUny 
number,  0*55  ;  unsaponitiable  matter,  454  per  cent.  W.  P.  S. 
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Heat  of  Combustion  of  Beeswax  and  the  Application  of 
Calorimetric  Methods  to  the  Solution  of  certain  Analytical 
Problems.  Nicolai  W.  Sokoloff  {J.  Buss.  Phys.  Chem.  Soc,  1905, 
37,  818 — 822). — Measurements  made  with  samples  of  European, 
Asiatic,  and  American  beeswax  show  that  the  heat  of  combustion  of 
1  gram  of  the  yellow  wax  lies  between  10,294  and  10,348  cal.,  the 
mean  value  being  10,312  cal.  With  these  kinds,  the  ratio  of  the  ester 
number  to  the  acid  number  is  3 "7 — 3 •9.  Beeswax  from  Macassar  or 
Calcutta  exhibits  low  values  for  the  heat  of  combustion,  namely, 
10,107 — 10,294  cal.  per  gram,  and  also  abnormal  values,  namely, 
5*85 — 12*6,  for  the  ratio  between  the  ester  and  acid  numbers.  These 
differences  are  explained  by  the  fact  that  the  last  two  waxes  are  pro- 
duced by  a  peculiar  kind  of  bee,  Trigonas  melipona. 

The  heat  of  combustion  of  the  paraffin  and  ceresin  waxes  has  the 
mean  value  11,234  cal.  per  gram. 

Beeswax  may  be  tested  for  the  presence  of  paraffin  or  ceresin  by 
boiling  4  grams  of  it  with  25  c.c.  of  5  per  cent,  alcoholic  potassium 
hydroxide  solution  and  25  c.c.  of  95  per  cent,  alcohol  in  a  reflux 
apparatus.  Incomplete  saponification  and  solution  of  the  whole  of  the 
wax  indicates  the  presence  of  paraffin  or  ceresin,  the  amount  of  which 
can  be  calculated  from  the  excess  of  heat  of  combustion  of  1  gram  of 
the  wax  over  10,312  cal.  T.  H.  P. 

Use  of  Schiff's  Reagent  for  the  Detection  of  Formaldehyde 
in  Milk.  Feanz  Utz  {Milchw.  Zmtr.,  1906,  2,  12— 13).— Schiff's 
reagent  (magenta  decolorised  by  sulphurous  acid)  is  not  to  be  I'ecom- 
mended  for  the  detection  of  formaldehyde  in  milk.  It  reacts  with  other 
aldehydes  and  is  liable,  under  certain  conditions,  to  give  a  reaction 
with  milk  containing  no  formaldehyde,  especially  when  the  milk  and 
x"eagent  are  warmed  together.  The  coloration,  however,  disappears  on 
cooling.  W.  P.  S. 

Detection,  Estimation,  and  Rate  of  Disappearance  of  Form- 
aldehyde in  Milk.  R..  H.  Williams  and  Henry  C.  Sherman  (/. 
Amer.  Chem.  Soc,  1905,  27,  1497—1503). — vVhen  recently  added, 
formaldehyde  in  milk  may  be  readily  detected  by  the  well-known  test 
with  hydrochloric  acid  and  ferric  chloride,  but  after  a  few  days  this 
test  may  fail.  In  such  a  case  it  is  still  possible  to  detect  this  pre- 
servative by  distilling  the  milk  and  applying  to  the  distillate  the  well- 
known  I'ing  reaction  with  gallic  and  sulphuric  acids. 

For  the  estimation,  300  c.c.  of  milk  are  mixed  with  3  c.c.  of  dilute 
sulphuric  acid  and  distilled  in  a  roun<l-bottomed  litre  flask  until  60  c.c. 
have  passed  over.  The  formaldehyde  is  then  estimated  by  the 
potassium  cyanide  method.  The  quantity  found  represents  about  one- 
third  of  that  originally  added,  that  is  to  say,  if  the  sample  is  fairly 
fresh. 

A  large  number  of  experiments  are  given  showing  the  rate  of  dis- 
appearance of  formaldehyde  from  aqueous  solutions  and  from  milk. 
The  rate  of  disappearance  is  not  affected  by  allowing  milk  to  become 
sour  before  adding  the  formaldehyde.  jj.  de  K. 
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Application  of  Methylene-blue  to  the  Estimation  of 
Sulphonic  Derivatives  of  Aromatic  Amino-  and  Hydroxy- 
compounds.  Wilhelm  Vaubel  and  E.  Bartelt  {Zeit.  Farb.-Iad., 
1906,  5,  21— 22).— Pellet  and  Garuti's  process  (Abstr.,  1904,  ii,  794) 
of  titrating  methylene-blue  witli  an  acid  dye  can  be  applied  to  esti- 
mating certain  amino-  and  hydroxy-sulplionic  acids.  There  is,  how- 
ever, no  definite  connection  between  the  number  of  sulphonic  groups 
and  the  number  of  molecules  of  methylene-blue  used  in  the  inter- 
action, so  that  in  most  cases  some  other  method  of  estimation  is 
preferable.  W".  A,  D. 

Adler's  Benzidine  Test  for  Blood-pigment.  Otto  Schumm 
and  C.  Westphal  [Zeit.  physiol.  Chem.,  1905,  46,  510 — 514). — The 
test  is  a  delicate  one,  but,  like  the  guaiacum  test,  is  given  by  other 
substances  also.  A  further  communication  on  the  detection  of  blood- 
pigment  in  faeces  is  promised.  W.  D.  H. 

New  Method  of  estimating  Rennin  and  the  Behaviour  of 
Himaan  Gastric  Juice  under  Normal  and  Pathological  Con- 
ditions. Leon  Blum  and  Ernst  Fuld  {Chem.  Centr.,  1905,  ii, 
1742—1743;  from  Berl.  klin.  Woch.,  42,  107— 118).— The  strength  of 
solutions  of  gastric  juice  or  rennin  is  estimated  by  determining  the 
concentration  of  the  weakest  solution  which  is  still  active.  For  this 
purpose,  an  emulsion  is  made  by  stirring  and  digesting  3  grams  of 
Elsenberg's  milk  powder  with  nine  times  the  quantity  of  water  for  one 
minute  at  80°.  A  20  per  cent,  solution  of  calcium  chloride  is  added  to  the 
liquid,  when  cold,  in  the  proportion  of  2  c.c.  to  98  c.c.  of  the  milk. 
The  milk,  after  settling  or  filtering,  should  be  used  as  quickly  as 
pos.sible,  but  if  kept  for  some  time  the  calcium  chloride  should  be 
added  immediately  before  use.  The  filtered  sample  of  gastric  juice  or 
rennet  is  added  to  the  milk  in  the  proportion  of  0*5  c.c.  to  4"5  c.c.  of 
milk.  The  mixture  is  kept  at  a  constant  temperature  of  15°  for  two 
hours  and  is  then  heated  for  five  minutes  at  37"^  in  an  Ostwald  water- 
bath.  The  commencement  of  the  action  is  readily  detected,  and  the 
limits  are,  perhaps,  more  readily  recognised  than  when  ordinary  milk  is 
used.  A  solution  containing  1  :  1000  may  be  assumed  to  be  the  lower 
limit  of  activity.  If  such  a  solution  is  inactive,  preliminary  trials  should 
be  made  by  allowing  solutioos  contaioing  1  :  10,  1  :  100,  and  1  :  1000 
respectively  to  remain  for  five  minutes  at  37°.  Since  the  lower  limit 
obtained  by  the  Morgenroth  method  is  at  least  four  times  higher  than 
that  found  by  digesting  the  mixtures  at  37°,  it  is  advisable,  in  determin- 
ing the  exact  limit,  to  begin  with  a  solution  of  one-quarter  the  strength 
of  that  indicated  by  the  preliminary  test.  It  is  not  necessary  to 
neutralise  the  gastric  juice,  since  the  acidity  is  negligible  even  in  cases 
where  the  undiluted  sample  is  required. 

The  gastric  juice  and  other  secretions  of  normal  and  of  sick  persons 
have  been  tested  in  this  way ;  the  total  acidity  and  the  quantity  of 
free  hydrochloric  acid  and  pepsin  were  also  determined.  The  presence 
of  the  pro-ferment,  prochymosin,  in  gastric  juice  is  very  doubtful. 
For  the  purposes  of  diagnosis  the  determination  of  the  quantity  of 
rennet  ferment  is  not  more  valuable  than  that  of  the  pepsin,  but  a 
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knowledge  of  the  extent  of  the  decrease  of  the  former  is  important. 
The  rennin,  however,  may  be  more  accurately  estimated  than  the 
pepsin.  E.  \V.  W. 

Analytical  Methods  of  Serum  Pathology.  Wilfred  H. 
Manwarixg  {/.  Biol.  Chem.,  1906,  1,  213— 218).— When  serum 
and  corpuscles  are  mixed  together,  analysis  shows  that  there  is  some- 
times more  amboceptor  than  was  originally  present,  in  spite  of  the 
fact  that  amboceptor  had  been  removed  by  the  corpuscles.  The  inter- 
action is  therefore  a  more  complex  phenomenon  than  hitherto  supposed, 
or  else  the  method  is  wrong.  Complex  curves  and  formulae  have  been 
calculated  from  the  application  of  physical  chemistry  to  problems  of 
immunity  under  the  erroneous  assumption  that  numerous  dissimilar 
fluids  are  analytically  comparable  to  the  few  on  which  observations  are 
made.     In  most  cases,  this  assumption  rests  on  no  experimental  basis. 

W.  D.  H. 

Microchemical  Reaction  of  the  Semen  and  its  Application 
in  Medico-legal  Investigations.  Michel e  Barberio  [Rend.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1905,  [iii],  11,  156— 168).— On  adding  to  a 
drop  of  semen  on  a  microscope  slide  about  one-half  its  volume  of  a 
saturated  aqueous  or  absolute  alcoholic  solution  of  picric  acid,  the 
spermatic  liquid  gradually  becomes  turbid  owing  to  the  separation  of 
small,  yellow,  rhombic  needles  from  5  to  20/x,  or  even  greater,  in 
length.  If  a  spot  on  clothing  is  to  be  examined  for  the  presence  of 
semen,  the  spot  is  extracted  in  the  ordinary  way  with  a  little  water 
and  the  solution  then  tested  with  picric  acid.  If  the  picric  acid  is 
added  in  excess  or  if  the  solution  is  too  dilute,  the  reaction  loses  in 
distinctness,  so  that  it  is  best  to  add  a  platinum  wire  loopful  of  the 
saturated  solution  at  first,  further  additions  being  made  in  case  of 
necessity.  The  presence  of  blood,  if  not  in  large  amount,  does  not 
interfere  with  the  reaction.  Microscopic  examination  shows  that  the 
crystals  are  strongly  refractile  and  that  they  are  often  traversed  by  a 
longitudinal,  refractile  line.  The  obtuse  angles  are  generally,  and  the 
acute  ones  sometimes,  rounded.  The  crystals  are  sometimes  twinned, 
usually  in  the  form  of  a  cross,  and  also  form  drusy  aggregates.  The 
reaction  is  extremely  sensitive  and  takes  place  in  both  alkaline 
and  acid  solutions,  provided  that  the  acidity  or  alkalinity  is  not 
excessive.  Semen  dried  on  linen  is  capable  of  supporting  a  temperature 
of  150°  for  an  hour  without  causing  failure  of  the  reaction,  which  will, 
however,  not  take  place  if  a  temperature  of  200°  is  maintained  for  a 
few  minutes. 

The  chemical  nature  of  the  crystals  has  not  yet  been  ascertained. 
The  only  substance  found  by  the  author  to  give  with  picric  acid 
crystals  at  all  resembling  those  obtained  with  semen  is  Poehl's 
spermine,  but  with  this  compound  the  reaction  does  not  succeed  after 
heating  at  100°  for  half  an  hour. 

Experiments  are  to  be  made  with  the  semen  of  animals  to  decide 
whether  the  reaction  is  peculiar  to  hiiman  semen  or  otherwise. 

T.  H.  P. 


209 


General  and  Physical   Chemistry. 


Absorption  and  Emission  Lines  of  Gaseous  Substances. 
Hendeik  a.  Lorentz  (Proc.  K.  Akad.  Wftensch.  Amsterdam,  1905, 
8,  591 — 611). — Almost  entirely  mathematical.  The  author  suggests 
a  mechanism  by  which  the  regular  vibrations  of  light  may  be  trans- 
formed into  an  unordered  motion  that  may  be  called  heat.  So  long 
as  the  molecule  of  a  gas  does  not  collide  with  another  molecule,  the 
movable  electron  within  it  may  be  regarded  as  free  to  follow  the 
periodic  electric  forces  of  the  light  beam,  and  it  will  accordingly  move 
with  an  amplitude  which  would  continually  increase  if  the  frequency 
of  the  incident  light  corresponded  exactly  to  that  of  the  free  vibra- 
tions of  the  electron.  The  collisions  of  the  molecule.",  however,  will 
prevent  the  amplitude  of  the  vibrations  from  exceeding  a  certain 
limit.  The  formulae  deduced  by  the  author  make  it  possible  to  calculate 
N,  the  number  of  molecules  per  unit  volume,  and  T,  the  mean  length 
of  time  during  which  the  vibration  in  a  molecule  is  left  undisturbed. 
Thus  for  the  absorption  of  the  dark  heat  rays  by  carbon  dioxide, 
^V'=6  X  10^"  and  T=  10~"  sec.  ;  for  the  absorption  in  a  sodium  flame, 
iV=  4x10''  and  T  lies  between  12  x  10 "^^^  and  24  x  10'-  sec.     J.  C.  P. 

Relationship  between  the  Molecular  Weight  and  the 
Rotation  of  an  Active  Compound  in  Solution.  Paul  Walden 
{Ber.,  1906,  39,  658—676.  Compare  Abstr.,  1905,  ii,  130).— A  reply 
to  Patterson's  criticisms  (this  vol.,  ii,  61).  The  data  of  the  molecular 
weight  determinations  are  given  in  detail,  and  the  concentrations  are 
not  regarded  as  being  so  high  as  to  invalidate  the  conclusions  pre- 
▼iously  drawn.  In  the  majority  of  cases,  the  molecular  weight 
diminishes  as  the  concentration  increases  (compare  Beckmann,  Absir., 
"1891,  437).  It  is  maintained  that  there  is  a  certain  relationship 
between  the  rotation  and  molecular  weight  in  various  solvents,  and 
this  is  shown  by  the  arrangement  of  the  data  in  several  tables.  When 
the  values  are  calculated  for  infinite  dilution  by  extrapolation  for  benz- 
ene, ethyl  acetate,  methyl  alcohol,  acetone,  and  chloroform  solutions 
of  some  five  active  e^ters,  the  following  statements  are  found  to  hold 
good.  (I)  The  values  for  M  approximate  to  the  theoretical  most 
nearly  in  benzene  solutions,  and  the  order  of  arrangement  according 
to  increasing  values  of  M  is  the  same  for  all  five  active  compounds, 
namely,  benzene  —  ethyl  acetate  —  methyl  alcohol  —  acetone. 
(2)  The  rotation  values  may  be  arranged  in  the  same  order,  and  an 
increase  in  the  rotation  thus  corresponds  with  a  rise  in  the  molecular 
weight.  An  exception  is  met  with  in  methyl  acetylmalate.  The 
relationship  is  of  a  qualitative  nature  only.  J.  J.  S. 

Influence  of  Temperature  and  Concentration  on  the  Specific 
Rotation  of  Optically  Active  Substances.  Hermann  Grossmann 
and  I.EO  Wieneke  (Zeit.  physikul.  C/iem.,  1906,  54,  385 — 4J7). — 
Over  the  temperature  and  concentration  ranges  (10 — 90°  and   II — 38 
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per  cent.,  respectively)  covered  by  the  authors'  work,  the  specidc  rota- 
tion of  tHrtaric  acid  increases  with  rising  temperature  and  falling 
concentration  (compare  Thomsen,  Abstr.,  1886,  12  ;  Pribram  and 
Glucksniann,  Abstr.,  18  8,  ii,  321,  494;  Wendell,  Abstr.,  1899,  ii, 
199  ;  Winth«-r,  Abstr.,  1902,  ii,  589).  The  specific  rotation  of  sodium 
hydrogen  tartrate  decreases  slightly  with  tailing  concentration,  but 
increases  with  rising  temperature  up  to  about  50°,  after  which  there 
is  a  decrease  (compare  Grossmann  and  Potter,  Abstr.,  1904,  ii,  153). 
A  25  per  cent,  solution  of  sodium  potassium  tartrate  has  a  .'•pecitic 
rotation  which  increases  slightly  with  rising  temperature  up  to  30°, 
whilst  from  30°  to  90°  it  is  practically  constant  (compare  Winther, 
loc.  cit.). 

Addition  of  boric  acid  to  solutions  of  tartaric  acid  markedly  in- 
creases the  rotation  of  the  latter.  The  authors  have  prepared,  as  far 
as  possible,  2^,  iV,  If/2,  N/i,  N/8  solutions  containing  tartaric  and 
boric  acids  in  the  molecular  proportions  3  : 1,  2  :  1,  1  :  1,  1  :  2,  and  I  :  3 
respectively,  and  determined  the  rotation  of  these  solutions  at  tempera- 
tures between  10°  and  90°.  The  general  chnracter  of  the  influence  of 
temperature  and  concentiation  on  the  molecular  rotation  of  tartaric 
acid  in  these  solutions  may  be  seen  from  the  following  numbers,  which 
apply  to  the  molecular  combination  SC^HgO^-f  IH3BO3  : 


Concentration. 

[M]u  at  10°. 

[M]„  at  9( 

2N 

58  4° 

49-6° 

If 

54-4 

414 

NI2 

494 

382 

JV/4- 

42-4 

35-4 

N/8 

38-1 

31-2 

[i/]D  at  10°  for  tartaric  acid  (-^7^  solution)  mixed  with  boric  acid  in 
the  five  molecular  proportions  naentioned  above  is  found  to  be  42  4°, 
49-2°,  59-5°,  71-4°,  and  78-1°  re-^pectively.  The  results  point,  to  the 
existence  in  solution  of  a  boryl  tartrate  (comp.ire  Magnanini,  Abstr.,- 
1890.  1357;  Hadrich,  Abstr.,  1894,  ii,  78),  a  conclusion  supported 
also  by  the  study  of  the  change  in  the  rotation  of  sodium  hydrogen 
tartrate  produced  by  boric  acid.  The  magnitude  of  this  change,  as 
dependent  on  temperature  and  concentration,  is  generally  similar  to 
that  observed  in  the  case  of  tartaric  and  boric  acids.  The  authors' 
experiments  make  probable  also  the  existence  of  a  sodium  boryl 
ditartrate,  especially  in  the  more  concentrated  solutions. 

The  molecular  rotation  of  potassium  antimonyl  tartrate  in  aqueous 
solution  is  practically  independent  of  the  concentration  at  the  oi'dinary 
temperature.  As  the  temperature  rises,  the  molecular  rotation 
decreases  slightly,  probably  owing  to  hydrolysis,  and  the  decrease  is 
more  marked  in  the  more  dilute  solutions. 

The  molecular  rotation  of  tartaric  acid  in  presence  of  a  molecular 
quantity  of  pyridine  is  approximately  the  same  as  that  of  alkali 
hydrogen  tartrates,  and  dimiriishes  slightly  as  the  dilution  increases. 
A  slight  regular  decrease  of  the  rotation  follows  also  on  a  liae  of 
temperature,  except  for  iV/4  and  iVy8  solutions,  in  which  cases  there 
is  an  ill-defined  maximum  of  [M]u  about  40 — 60°.     When  two  mole- 
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cules  of  pyridine  are  taken  for  one  molecule  of  tartaric  acid,  there  is 
a  regular  decrease  of  the  molecular  rotation  both  with  rising  tempera- 
ture and  diminishing  concentration.  The  authors'  experiments  point 
to  the  existence  of  an  acid  and  a  normal  pyridine  tartrate. 

The  specific  rotation  of  a  2iV  solution  of  malic  acid  is  found  to  be 
+  0"P  at  10°,  but  rising  temperature  and  increasing  dilution  both  have 
the  effect  of  making  the  rotation  negative.  Thus  at  90°  the  specific 
rotation  of  the  2 iV  solution  is  -3'8°,  whilst  at  20°  the  values  of  [a]o 
for  2.V,  y,  0-5y,  0-25iV,  and  0-125.7  solutions  are  -  0-5°,  -  M°,  -  2-P, 
-  30°,  and  -  3'6°  respectively.  The  specific  rotation  (negative)  of 
ammonium  hydrogen  malate  does  not  vary  much  with  the  concentra- 
tion, but  falls  off  as  the  temperature  rises. 

The  behaviour  of  solutions  of  malic  and  boric  acids  in  different 
molecular  proportions  has  been  studied.  Boric  acid  increases  the 
negative  rotation  of  malic  acid,  and  the  existence  of  a  boryl  malate  is 
probable,  but  not  definitely  established.  When  ammonium  hydrogen 
malate  is  mixed  with  the  equivalent  quantity  of  boric  acid,  the  negative 
rotation  of  the  former  is  increased,  and  the  existence  of  a  complex 
ammonium  boryl  malate  is  probable.  For  a  normal  solution  there  is  a 
regular  increase  of  the  specific  rotation  with  rising  temperature,  for  a 
N/2  solution  there  is  a  maximum  of  the  rotation  at  60°,  and  for  a  X/i: 
solution  there  is  a  maximum  at  40°. 

The  presence  of  pyridine  increases  the  negative  rotation  of  malic 
acid.  Thus,  at  10°,  for  y  malic  acid  [ajp  -  0-7°,  for  y  malic  acid  con- 
taining a  molecular  quantity  of  pyridine  [a]D-  9  "7°,  for  ^V"  malic  acid 
coritaining  twice  the  molecular  quantity  of  pyridine  [a]^-  12'2°.  The 
negative  rotation  falls  off  in  both  the  latter  cases  with  diminishing 
concentration  and  rising  temperature.  The  results  point  to  the  form- 
ation of  acid  and  normal  malates  of  pyridine.  J.  C.  P. 

Influence  of  Concentration  and  Temperature  on  the  Specific 
Rotatory  Power  of  Strongly  Optically  Active  Compounds.  II. 
Hermann  Grossmann  and  Heinz  Potter  (Ber.,  1905,  38,  3874 — 3891. 
Compare  Grossmann  and  Wieneke,  preceding  abstract). — The  boryl 
tartrates  are  dissociated  by  dilution  and  rise  of  temperature,  giving 
lower  values  for  the  rotatory  power.  In  the  present  paper,  the 
investigation  is  extended  to  the  molybdates  and  tungstates,  some- 
what more  complex  results  being  obtained.  Thus  dilution  decreases  the 
rotatory  power  of  sodium  molybdyl  tartrate,  NajMoO^ -h  C^H^O,;  = 
Na.,(Mo03)C4H^Og,H.,0,  very  strongly  and  less  strongly  that  of 
potassium  molybdyl  ditartrate,  Mo02(C^H^OgK)2,  but  increases  that 
of  the  corresponding  sodium  tungstyl  tartrate,  VV02(C^H^0gNa)o ;  in 
the  latter  case,  however,  the  curve  indicates  that  a  maximum  rotation 
would  soon  be  reached. 

With  ri.se  of  temperature,  the  rotatory  power  of  sodium  molybilyl 
taitrate  falls  rapidly,  whilst  that  of  sodium  tungstyl  ditartrate 
exhibits  a  very  pronounced  maximum  at  40°.  T.  M.  L. 

Radioactivity  of  Springs  of  Potable  Waters  F.  Dienert  and 
K.  Bouquet  [Compt.  rend.,  1906,  142,  449 — 450). — Using  Elster  and 
Geitel's  electroscope,  the  authors  have  examined  the  waters  of  four 
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springs  which  feed  the  river  Avre,  and  find  that  they  are  all  radio- 
active, the  activity,  as  measured  by  the  intensity  of  the  current  of 
discharge  of  the  electroscope  by  the  emanation  evolved  by  1  litre  of  the 
water,  varying  from  1-40  xlO"^^  to  2-55x10"^^  ampere.  The  air 
in  the  chamber  in  which  the  water  is  collected  is  also  radioactive,  and 
the  most  radioactive  of  the  waters  is  most  free  from  Bacillus  coli 
communis.  M.  A,  W. 

Properties  of  the  a-Rays  Emitted  by  Radium  and  by  Sub- 
stances rendered  Active  by  Radium  Emanation.  Henri 
Becquerel   {Compt.   rend.,  1906,   142,    365 — 371.     Compare  Abstr., 

1903,  ii,  256,  523). — The  source  of  the  a-rays,  of  linear  form,  was 
placed  at  a  distance  of  2' 145  cm.  from  a  parallel  slit,  on  the  other  side 
of  which  was  a  photographic  plate  at  a  distance  of  194  cm.,  the  whole 
being  placed  in  a  strong  magnetic  field.  One  half  of  the  beam  of  rays 
was  made  to  pass  through  a  sheet  of  aluminium  0'015  mm.  thick, 
whilst  the  entire  path  of  the  other  half  was  through  air.  The 
deviation  of  the  former  was  found  to  be  about  10  per  cent,  greater  than 
that  of  the  latter  when  the  intensity  of  the  field  was  about  9600  units. 
This  result  corresponds  with  a  greater  diminution  of  the  velocity  of 
the  a-particles  after  passing  through  the  layer  of  aluminium. 

Further  experiments  were  made  to  determine  the  trajectory  of  the 
particles  through  air.  The  beam  of  a-rays  emitted  by  a  thin  platinum 
wire  previously  exposed  to  radium  emanation  after  passing  through  a 
parallel  slit  was  received  on  an  inclined  photographic  plate  normal  to 
the  non-deviated  rays.  Impressions  were  taken  when  the  platinum 
wire  was  covered  with  a  thin  sheet  of  aluminium  and  when  uncovered, 
and  on  account  of  the  decreasing  activity  of  the  radiating  source  the 
magnetic  field  was  reversed  every  five  minutes.  Two  divergent  curves 
were  thus  obtained,  from  which  the  form  of  the  trajectory  of  the 
particles  has  been  deduced.  Within  the  limits  of  the  experiments,  the 
radius  of  curvature  of  the  trajectory  is  practically  constant ;  the  varia- 
tion is  at  any  rate  smaller  than  the  experimental  errors.  The  com- 
parison of  the  curves  for  rays  which  had  traversed  a  very  thin  layer  of 
aluminium  with  those  for  rays  which  had  only  passed  through  air 
leads  to  the  same  conclusion  as  the  previous  experiments. 

H.  M.  D. 

)8-Polonium.  Friedrich  Giesel  {Ber.,  1906,  39,  780— 782).— The 
name  /8-polonium  is  given  to  the  radioactive  constituent  of  bismuth 
oxychloride  prepared  from  barium-lead-radium  sulphate  obtained  from 
pitchblende ;  it  emits  /5-rays  and  thus  differs  from  Madame  Curie's 
•'  polonium."  The  radioactivity  decreases  to  half  its  value  in  614  days, 
the  constant  of  decay  being  0"1128  ;  the  life  of  the  atom  of  /3-polonium 
is  thus  8-86  days.  W.  A.  D. 

The  Carbon  Cell.  Fritz  Habgr  and  Ludwik  Brunkr  {Zeit.  Elektro- 
chem.,  1906,  12,  78 — 79). — In  a  former  memoir  on  this  subject  (Abstr., 

1904,  ii,  626).  the  authors  calculated  the  E.M.F.  of  the  hydrogen- 
oxygen  cell  at  high  temperatures  by  means  of  Bose's  determinations  of 
the  E.M.F.  at  lo  v  temperatures,  and  Helmholtz's  formula  integrated 
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by  means  of  an  expression  for  the  temperature-coefficient  of  the  heat 
of  formation  of  steam  based  on  Mallard  and  Le  Chatelier's  values  of 
the  specific  heats.  It  appears  that  these  data  are  inaccurate,  and  a  new- 
calculation  is  made  based  on  the  measurements  of  the  dissociation  of 
steam  made  by  Nernst  and  Wartenberg,  and  Langen's  determinations 
of  the  specific  heats  of  hydrogen,  oxygen,  and  steam.  The  values  thus 
obtained  are  compatible  with  the  assumption  that  the  vapour-pressure 
of  steam  in  equilibrium  with  fused  sodium  hydroxide  is  approximately 
equal  to  that  in  ordinary  moist  air.  T,  E. 

Filaments  for  Incandescent  Electric  Lamps.  Siemens  & 
Halske,  Aktien-Gesellschaft  (D.R.-P.  161081). — The  filaments  are 
composed  of  an  intimate  mixture  of  metallic  tantalum  with  an  electro- 
lytically  conducting  oxide,  such  as  zirconia.  Unlike  filaments  of 
oxides  alone,  they  may  be  used  in  exhausted  vessels,  thus  economising 
energy.  They  may  be  prepared  by  mixing  the  metal  and  oxide  with 
paraffin  and  igniting,  or  by  making  an  intimate  mixture  of  the 
conducting  oxide  with  tantalum  oxide  and  heating  electrically  in  a 
vacuum,  the  oxygen  being  pumped  off  as  produced.  C.  H.  D. 

The  Anodic  Attack  of  Iron  by  Stray  Currents  in  the  Earth 
and  the  Passivity  of  Iron.  Fritz  Haber  and  F.  Goldschmidt  {Zeit. 
Elektrochem.,  1906,  12,  49 — 74). — In  electric  tramways,  the  rails  are 
usually  connected  to  the  negative  terminal  of  the  central  generators ; 
the  stray  earth  currents  therefore  flow  from  the  rails  through  the 
earth  (or  iron  pipes)  towards  the  central  power  station.  The 
difference  of  potential  between  two  points  in  the  earth  may  be 
measured  by  means  of  unpolarisable  electrodes  of  zinc  immersed  in  a 
paste  of  zinc  sulphate  crystals,  which  are  placed  in  holes  in  the  earth 
at  suitable  distances  apart.  A  non-polarisable  coulomb-meter,  by  means 
of  which  earth  currents  may  be  measured,  is  also  described. 

Cast-iron,  when  buried  undergi'ound,  is  sometimes  acted  on  in  such 
a  way  that  its  appearance  is  not  much  changed,  but  the  metal  is 
removed,  leaving  a  soft,  porous  mass  of  ferrous  phosphate  and  silicate 
mixed  with  particles  of  iron  and  carbon.  The  action  may  take  place 
independently  of  electric  currents.  Owing  to  the  high  resistance  of 
the  earth,  stray  currents  can  be  rarely  large  enough  to  produce  rapid 
deterioration  of  iron  pipes ;  in  cases  where,  owing  to  high  local  con- 
ductivity of  the  earth,  a  considerable  current  might  be  concentrated 
on  a  small  area  of  iron,  the  effect  will  depend  mainly  on  whether  the 
iron  is  active  or  passive.  The  anodic  behaviour  of  iron  in  solutions  of 
normal  carbonates,  hydrogen  carbonates,  hydroxides,  and  chlorides  is 
therefore  studied.  An  iron  anode  is  attacked  rapidly  in  a  solution  of 
carbon  dioxide  or  of  a  hydrogen  carbonate.  In  solutions  of  normal  alkali 
carbonates,  an  iron  anode  is  passive  so  long  as  circulation  is  kept  up,  but 
if  it  is  stopped  or  diminished  by  means  of  a  diaphragm,  hydrogen  car- 
bonate is  formed  at  the  anode,  and  the  attack  begins.  Measurements  of 
the  potential  of  the  iron  allow  its  behaviour  to  be  followed  readily,  since 
there  is  a  difference  of  potential  between  active  and  passive  iron  of  con- 
siderably more  than  1  volt.  In  this  way  it  is  shown  that  an  iron  anode 
is  active  in  a  very  dilute  solution  of  sodium  carbonate  and  passive  in 
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concentrated  solutions,  whilst  in  a  1/20  ^-solution  the  same  anode 
may  be  partially  active  and  partially  passive.  The  conditions  under 
which  this  state  of  things  can  exist  are,  however,  not  easily  main- 
tained, and,  as  a  rule,  the  active  or  the  passive  state  soon  gains  the  upper 
hand,  the  whole  anode  passing  into  the  one  or  other  condition.  An  iron 
anode  which  is  passive  in  a  solution  of  sodium  or  calcium  hydroxide  is 
at  once  rendered  active  by  the  addition  of  a  chloride. 

The  authors  discuss  the  cause  of  passivity  very  fully.  They  take 
the  view  that  a  skin  of  oxide  is  formed  which  is  a  metallic  conductor. 
The  oxide  FegO^^  is  shown  to  possess  metallic  conductivity.  In  order 
to  explain  the  loss  of  passivity  which  a  passive  anode  undergoes  when 
left  without  current,  it  is  assumed  that  the  skin  of  oxide  becomes 
discontinuous  or  porous.  The  behaviour  of  a  metal  covered  by  a 
porous  skin  of  a  less  readily  attacked  substance  is  studied  on  iron 
coated  with  copper  and  on  thin  platinum  or  silver  foil  coated  on  one 
side  with  zinc.  In  the  first  case,  as  the  thickness  of  the  copper  deposit 
is  increased  the  electrical  behaviour  of  the  coated  iron  changes 
gradually  from  that  of  iron  to  that  of  copper.  In  the  second  case,  a 
drop  of  a  solution  of  zinc  sulphate  is  placed  on  the  platinum  or  silver 
foil  on  the  uncoated  side,  and  the  potential  difference  between  the 
metal  and  the  solution  measured.  It  is  found  to  approach  more  and 
more  nearly  to  that  between  zinc  and  a  solution  of  zinc  sulphate  as  the 
porosity  of  the  platinum  or  silver  foil  increases.  The  skin  of  oxide 
supposed  to  exist  on  the  surface  of  a  passive  iron  anode  differs  from 
the  porous  metallic  films  in  the  fact  that  its  imperfections  are  imme- 
diately remedied  by  the  oxidation  of  the  metal.  Capillary  forces  and 
reduction  of  the  oxide  by  the  metal  with  which  it  is  in  contact  are 
suggested  as  reasons  for  the  formation  of  defects  in  the  skin,  which  is 
thus  supposed  to  be  constantly  undergoing  destruction  and  regenera- 
tion. T.  E. 

Electro- deposition  of  Copper  on  Iron.  Olivek  W.  Brown  and 
Frank  C.  Mathers  {J.  Physical  Chem.,  1906,  10,  39— 51).— The 
author  has  endeavoured  to  find  a  bath  suitable  for  deposition  of  copper 
on  iron,  which  shall  not  contain  cyanide.  The  best  bath  is  made  as 
follows  :  60  grams  of  copper  sulphate,  50  grams  of  sodium  hydroxide, 
159  grams  of  sodium  potassium  tartrate,  and  1000  c.c.  of  water;  the  best 
working  conditions  being  a  cathode  density  of  from  O'l  to  0*5  ampere 
per  square  decimetre  and  an  anode  density  not  exceeding  I'Oi  amperes 
per  square  decimetre.  This  bath  is  preferable  to  cyanide  baths,  as  it 
gives  off  no  offensive  gas,  works  at  a  higher  anode  density,  and  re- 
quires a  lower  voltage.  L.  M.  J. 

Electrolysis  with  Alternating  Currents.  I.  Electrolysis 
of  Alkali  Chlorides.  Angelo  Ooppadoro  {Gazzetta,  1905,  36, 
ii,  604 — 628). — On  passing  a  current  of  42  alternations  per  second 
through  an  aqueous  solution  of  sodium  or  potassium  chloride  of  about 
3-iV  concentration,  the  electrodes  being  of  platinum  and  the  tempera- 
ture between  15°  and  30°,  no  decomposition  of  the  electrolyte  occurs 
until  the  current  density  reaches  the  value  50  amperes  per  sq.  cm. 
With  current  densities  higher  than  this,  an  appreciable  amount  of 
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hypochlorite  is  formed.  The  gas  evolved  consists  of  hydrogen, 
oxygen  being  also  set  free  after  the  electrolysis  has  continued  for  some 
time ;  chlorine  is  only  evolved  in  traces  an-l  at  the  beginning  of  the 
action.  In  no  case  was  the  formation  of  chlorate  observed.  The 
electrodes  undergo  disintegration  and  partly  dissolve  in  the  electrolyte; 
a  deposit  forms  on  the  bottom  of  the  cell,  consisting,  with  potassium 
chloride,  of  platinum  black  mixed  with  potassium  platinichloride,  and 
in  the  case  of  sodium  chloride  of  platinum  black  alone.  If  the  current 
density  is  not  too  high,  the  electrodes  become  platinised,  and  when 
this  action  is  complete  no  more  gas  is  evolved  or  hypochlorite  formed. 
The  hypochlorite  is  afterwards  decomposed  into  chlorine  and  oxygen 
by  the  catalytic  action  of  the  finely-divided  platinum  suspended  in 
the  liquid.  Owing  to  the  platinising  of  the  electrodes,  which  diminishes 
the  polarisation,  the  difference  of  potential  at  the  electrodes  falls 
appreciably  as  the  electrolysis  proceeds.  With  graphite  electrodes,  a 
current  density  of  more  than  1000  amperes  per  sq.  cm.  is  necessary 
before  appreciable  formation  of  hypochlorite  occurs ;  the  electrodps 
then  undergo  very  considerable  disintegration.  T.  H.  P. 

Electrolytic  Researches  with  Symmetrical  and  Unsym- 
metrical  Alternating  Currents.  Albert  Lob  {Zeit.  Elektrochem., 
1906,  12,  79 — 90). — The  author  has  continued  the  experiments  of  Le 
Blanc  and  Schick  (Abstr.,  1904,  ii,  229,  and  this  vol.,  ii,  5).  Using 
copper  electrodes,  a  solution  of  potassium  cyanide,  and  an  alternating 
current,  the  quantity  of  copper  dissolved  in  similar  circumstances 
depends  on  the  nature  of  the  surface  of  the  electrodes.  The  smoother 
the  surface,  the  smaller  is  the  quantity  dissolved.  The  same  behaviour 
is  observed  with  zinc  and  nickel  electrodes  in  cyanide  solutions. 
In  all  cases,  the  loss  of  weight  of  the  electrodes  is  increased  by 
raising  the  current  density,  by  increasing  the  concentration  of  the 
potassium  cyanide,  and  by  diminishing  the  number  of  alternations 
per  minute.  Iron  and  nickel  are  exceptional  in  the  particular  that 
they  become  passive  at  high  current  densities,  and  therefore  their 
solubilities  become  less. 

With  lead  electrodes  in  4^-sulphuric  acid,  a  current  density  of 
0*04  to  0-1  ampere  per  sq.  cm.,  and  about  3000  alternations  per  minute, 
lead  sulphate  is  formed  and  hydro^'en  evolved,  the  yield  of  lead  sul- 
phate being  about  60  per  cent,  of  the  theoretical  amount ;  with 
increasing  frequency  the  yiehl  diminishes,  becoming  almost  zero  at 
17,0()0  alternations  per  minute;  the  yield  also  falls  off  when  the 
frequency  is  diminished.  These  facts  ar**  explained  by  supposing  that 
in  1/17,000  minute  the  formation  of  solid  lead  sulphate  from  the  lead 
ions  produced  by  one  current  impulse  has  practically  not  begun, 
hence  the  lead  ions  are  reconverte'i  into  metallic  lead  by  the  next 
Oftposite  impulse ;  at  low  frequencies,  on  the  other  hand,  the  duration 
of  »xx  imfmlse  i.s  sufficient  to  produce  lead  sulphate  in  such  quantity 
that  it  adheres  to  the  electrode  and  diminishes  its  active  surface  so 
that  the  [lotential  can  rise  to  that  required  for  the  oxidation  of  the 
lead  sulphate  to  lead  peroxid''. 

Increasing  frequency  also  diminishes  the  yield  of  zinc  oxalate  ob- 
tained from  zinc  electrodes  in  oxalic  acid. 
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With  direct  current,  copper  usually  dissolves  in  potassium  cyanide 
in  the  cuprous  state,  but  the  quantity  dissolved  is  often  less  than 
that  required  by  Faraday's  law ;  the  two  lowest  values  observed  were 
37"1  and  44*5  per  cent,  of  the  theoretical  quantity.  The  reason  of 
this  apparent  passivity  was  not  discovered. 

Some  experiments  with  unsymmetrical  alternating  currents  were 
made  with  copper  and  lead  electrodes  in  solutions  of  potassium 
cyanide  and  sulphuric  acid  respectively.  They  are  in  agreement  with 
the  results  obtained  with  the  symmetrical  current.  T.  E. 

Electrolytic  Reduction  of  Succinimide.  Julius  Tafel  and 
Bruno  Emmert  {Zeit.  physikal.  Chem.,  1906,  54,  433—450). — The 
earlier  work  on  this  subject  (Tafel  and  Naumann,  Abstr.,  1905, 
ii,  224)  has  been  continued.  The  electrolytic  reduction  of  succinimide 
is  in  several  respects  a  more  complicated  process  than  the  correspond- 
ing reduction  of  caffeine  {loc.  cit.).  Lead,  particularly  in  spongy  form, 
exerts  a  specially  favourable  influence  on  the  reduction  of  succinimide. 
Further,  the  "acid  potential"  (that  is,  the  potential  at  the  cathode 
during  the  electrolysis  of  pure  acid  of  various  concentrations)  at  a  lead 
cathode  is  markedly  raised  both  by  succinimide  and  by  pyrrolidone,  the 
product  of  its  reduction.  The  reducing  efficiency  of  a  lead  cathode 
remains  practically  constant  throughout  one  experiment  in  the  case  of 
caffeine,  whilst  it  rises  gradually  in  the  case  of  succinimide,  probably 
owing  to  modification  of  the  surface  of  the  lead  cathode  and  the 
increase  of  catalytic  action  resulting  therefrom.  The  efficiency  of  a 
lead  cathode  in  the  reduction  of  succinimide  rises  with  increasing  acid 
concentration  up  to  60  per  cent.,  subsequently  falling  off.  With 
caffeine,  on  the  other  hand,  the  reducing  efficiency  of  a  lead  cathode  is 
constant  for  acid  of  10 — 30  per  cent,  concentration,  and  falls  off  as  the 
acid  concentration  increases.  J.  C.  P. 

Elimination  of  Thermometer  Lag  in  Calorimetry.  Wilhelm 
Jakger  and  Helmuth  von  Steinwehr  {Zeit.  physikal.  Chem.,  1906,  54, 
428 — 432). — The  sources  of  error  dealt  with  by  Richards,  Henderson, 
and  Forbes  (Abstr.,  1905,  ii,  677)  had  been  discussed  previously  by 
the  authors  {Ve)-h.  deut.  physikal.  Ges.,  1903,  5,  50,  353;  see  also 
Abstr.,  1905,  ii,  677).  It  is  thought,  in  view  of  the  many  other 
sources  of  error  associated  with  the  mercury  thermometer,  that  too 
much  relative  importance  has  been  attached  to  thermometer  lag  by 
Kichards,  Henderson,  and  Forbes.  Platinum  thermometers  are  again 
recommended  in  preference  to  merctry  thermometers  for  calorimetric 
work.  J.  C.  P. 

Molecular  Attraction.  V.  An  Application  of  the  Theory 
to  Ten  Additional  Substances.  James  E.  Mills  {J.  Physical 
Chem.,  1906,  10,  1 — 38). — An  extension  of  the  author's  previous  paper 
(Abstr.,  1901,  ii,  642),  the  additional  substances  investigated  being 
methyl  formate,  ethyl  formate,  methyl  acetate,  chloroform,  acetone, 
carbon  d'sulphide,  ammonia,  carbon  dioxide,  nitrous  oxide,  and  sulphur 
dioxide.  Of  these,  seven  are  in  accord  with  the  theory,  the  value 
{L-E)   l^d-  ^D  remaining   constant.     Three    substancep,   carbon 
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dioxide,  nitrous  oxide,  and  sulphur  dioxide,  showed  considerable 
divergence,  but  this  can  probably  be  attributed  wholly  to  errors  in  the 
measurements  employed.  The  values  of  the  heat  of  vaporisation  are 
recalculated  by  the  author's  formula  as  well  as  by  Crompton's  equation, 
and  it  is  found  that  the  latter  gives  values  in  good  accord  with  the 
results  at  high  temperatures,  but  that  at  low  temperatures  the  results 
are  too  high.  The  author's  expression  gives  results  in  accord  over  the 
whole  range  of  temperature.  With  the  exception  of  values  near  the 
critical  temperature,  out  of  378  tests  now  applied  by  the  author  only 
29  show  a  divergence  greater  than  2  per  cent,,  and  only  three  greater 
than  5  per  cent.  L.  M.  J. 

Boiling  Points  of  Saturated  Solutions  in  Binary  Systems  in 
which  a  Compound  occurs.  H.  W.  Bakhuis  Roozeboom  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1905,  8,  536 — 541). — A  theoretical 
paper.  The  author  deals  with  the  boiling  phenomena  as  these  are 
affected  by  the  different  volatility  of  the  two  constituents.  It  seems 
probable  that  a  saturated  solution  of  the  kind  described  in  the  title 
may  have  two  boiling  points.  J.  C.  P. 

Recombination  of  the  Ions  of  Salt  Vapours.  Georges 
MoREAU  (Compt.  rend.,  1906,  142,  392—394.  Compare  Abstr.,  1904, 
ii,  536). — A  current  of  air  was  passed  through  a  s^alt  solution  of  known 
concentration,  then  through  a  porcelain  tube  heated  to  redness,  and 
finally  through  a  brass  tube.  The  concentration  of  the  ions  in  the 
bras.s  tube  was  determined  by  measuring  the  saturation  current  be- 
tween the  tube  and  two  small  concentric  cylindrical  electrodes  placed 
close  together  along  the  axis  of  the  tube.  Solutions  of  potassium 
chloride,  bromide,  iodide,  nitrate,  and  carbonate  and  of  rubidium 
chloride  of  different  concentrations  were  used,  and  the  distance  of  the 
electrode  pair  from  the  hot  tube  was  varied.  The  experimental  data 
show  that  at  a  given  temperature  the  rate  of  recombination  of  the  ions 
is  inversely  proportional  to  the  square  root  of  the  concentration  of  the 
salt  vapour,  and  that  the  rate  increases  with  increasing  temperature. 
By  means  of  Langevin's  formula,  the  ratio  of  the  number  of  combina- 
tions to  the  number  of  collisions  between  ions  of  the  same  mobility  is 
calculated.  At  80",  this  ratio  is  equal  to  061,  at  15°  it  is  very  nearly 
ecjual  to  unity.  The  high  value  of  the  ratio  agrees  with  the  author's 
view  that  the  changed  ions  are  complex  in  character,  and  that  this 
complexity  increases  with  falling  temperature.  H.  M.  D. 

Connection  between  Viscosity  and  Ionic  Velocity  or  Rate  of 
Diffusion.  Paul  Walden  {Zeit.  Elektrocliem.,  1906,  12,  77—78).— 
For  solutions  of  chlorine,  bromine,  and  iodine  in  different  solvents  it  is 
shown  that  the  product  of  the  diffusion  constant,  D,  and  the  viscosity, 
Tj,  of  the  solvent  is  independent  of  the  nature  of  the  solvent.  If  this 
product  is  multiplied  by  the  square  root  of  the  molecular  weight,  M,  of 
the  halogen,  a  number  is  obtained  which  is  independent  of  the  nature 
of  the  halogen,  or  in  symbols  D.rj.  ^i/  =  0  146.  The  value  of  this  con- 
stant is  also  independent  of  the  temperature.  T.  E. 
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Viscosity  and  Fluidity.  Eugene  C.  Bingham  (Amer.  Chem.  J.,  1906, 
35,  195 — 217.  Compare  Jones  and  Bingham,  this  vol.,  ii,  66). — 
Theoretical  considerations  are  advanced  which  indicate  that  fluidities 
are  additive  and  that  the  normal  viscosity  curve  of  simple  mixtures  is 
hyperbolic.  The  viscosity  data  of  Linebarger  (Amer.  J.  Sci.,  1896,  2, 
331),  Thorpe  and  Rodger  (Trans.,  1897,  71,  374),  and  Dunstan  (Trans., 
1904,  85,  819)  are  quoted  and  plotted  as  curves,  and  it  is  shown  that, 
in  general,  the  fluidity  curves  of  simple  mixtures  are  nearly  straight 
lines.  Explanations  are  offered  for  cases  in  which  the  fluidity  curve 
apparently  deviates  from  a  straight  line.  It  is  pointed  out  that  there 
appears  to  be  a  relation  between  changes  in  fluidity  and  other  physical 
properties. 

In  the  case  of  pure  liquids,  it  has  been  found  that  the  fluidity  curves 
are  very  nearly  straight  lines  for  all  non-associated  compounds,  and  that 
the  fluidities  of  the  compounds  in  a  homologous  series  at  any  given 
temperature  decrease  regularly  as  the  molecular  weight  increases. 

E.  G. 

Existence  of  Hydrogen  Carbonates  in  Mineral  Waters  and 
the  Supposed  Anomalies  in  the  Osmotic  Pressure  Values. 
Louis  C.  Maillarb  and  Lucien  Graux  {Compt.  rend.,  1906,  142, 
404 — 407). — The  authors  find  that  the  freezing  point  of  a  mineral 
water  from  Chatel-Guyon,  when  calculated  from  its  chemical  composi- 
tion on  the  assumption  that  the  carbonic  acid  is  present  in  the  form 
of  hydrogen  carbonates  and  that  the  various  electrolytes  are  com- 
pletely dissociated,  is  -0  388°,  the  actual  freezing  point  being 
-  0"338°.  The  opinion  previously  expressed  that  hydrogen  carbonates 
cannot  be  present  in  such  mineral  waters  is  retracted.         H.  M.  D. 

Significance  of  the  Discontinuity  of  dPjdT  in  the  Application 
of  the  Phase  Rule.  Nicolai  N.  Schiller  [Zeit.  phyaikal.  Chem.,  1906, 
54,  451 — 454). — A  theoretical  paper.  J.  C.  P. 

An  Apparent  Case  of  Chemical  Action  at  a  Distance. 
Raphael  E.  Liesegang  {Ann.  Physih,  1906,  [iv],  19,  395—406).— 
If  two  drops  of  silv  er  niti  a-te  are  placed  on  a  gelatin  film  containing 
potassium  bromide,  it  is  observed  that  the  masses  of  silver  bromide 
produced  by  diffusion  frequently  grow  more  rapidly  on  the  sides  of  the 
two  drops  which  face  each  other.  This  apparent  attraction  is  attri- 
buted to  the  gelatin  becoming  poorer  in  potassium  bromide  in  the 
neighbourhood  of  the  nascent  silver  bromide.  This  poverty  of 
potassium  bromide  will  be  more  marked  on  the  line  joining  the  two 
drops,  and  will  permit  a  more  rapid  growth  of  the  silver  bromide 
masses  in  that  direction.  J.  C.  P. 

Colorimetric  Measurement  of  AflQnity.  Eduard  Salm  {Zeil. 
Elektrochem.,  1906,  12,  99 — 101). — The  concentration  of  the  liydrogen 
ions  in  any  solution  may  be  determined  by  adding  a  suitable  in- 
dicator to  the  solution  and  comparing  the  colour  with  that  of  one  of 
the  standard  solutions  of  known  hydrogen  ion  concentration  (Abstr., 
1904,  ii,  536)  containing  the  same  indicator.  In  this  way  the  disso- 
ciation constant  of  an  acid  may  be  readily  determined.     The  following 
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values  are  obtained  in  this  way  (the  figures  in  brackets  are  calculated 
from  Ostwald's  measurements  of  electrolytic  conductivity)  :  oxalic  acid, 
A'=009  (0-1);  tartaric  acid,  ^=0-0011  (0-00097);  fumaric  acid, 
^=0-0011  (000093)  ;  camphoric  acid,  A'=  0-000025  (0-0000225). 

The  dissociation  constant  K  of  an  indicator  is  easily  determined. 
For  a  binary  acid  it  follows  from  Ostwald's  law  of  dilution  that 
K=  C^.,  where  C'h-  is  the  concentration  of  the  hydrogen  ions  when  one 
half  of  the  electrolyte  is  dissociated.  This  concentration  is  found  for 
litmus,  for  example,  by  adding  an  acid  to  a  solution  of  litmus  until  the 
colour  is  the  same  as  that  obtained  by  superposing  equal  depths  of 
solutions  of  .blue  and  red  litmus.  An  alkaline  solution  of  phenol- 
phthalein  is  acidified  until  its  colour  is  equal  to  that  of  a  layer  of  the 
alkaline  solution  of  one-half  the  depth.  The  concentration  of  the 
hydrogen  ions  in  these  half  dissociated  solutions  is  then  determined  by 
means  of  concentration  cells  with  hydrogen  electrodes.  The  following 
results  are  given:  methyl-orange,  ^  =  4.-6  x  10""*  3  p-nitrophenol, 
ir=2-3xl0-';  rosolic  acid,  Z=l-lxlO-«;  alizarin,  K=8-SxlO-^  ; 
phenolphthalein,  ^=8xlO~i'';  cyanin,  ^=4-2x10"'^;  dimethyl- 
aminoazobenzene,  K=  1'45  x  10"^^.  T.  E. 

Chemical  Equilibrium  between  Silver  Amalgams  and  a 
Solution  of  Silver  and  Mercury  Nitrates.  Willem  Reinders 
{Zeit.  physikal.  Chem.,  1906,  54,  609—627.  Compare  Abstr.,  1902, 
ii,  639;  also  Ogg,  Abstr.,  1899,  ii,  14). — Measured  quantities  of  solu- 
tions of  silver  nitrate  and  mercurous  nitrate  were  mixed  and  put  into  a 
tube  along  with  a  weighed  quantity  of  metal.  The  tube  was  then  sealed, 
and  shaken  in  a  thermostat  at  25^  for  a  considerable  time  (ten  to 
thirty  days).  The  tube  was  then  opened,  the  potential  difference  of  the 
metallic  residue  against  the  solution  was  determined,  and  an  analysis 
was  made  both  of  the  metallic  residue  and  of  the  solution. 

Silver  and  mercury  form  several  compounds,  namely,  AggHg^,  Ag^Hgj, 
and  probably  AggHg.  It  is  found  that  liquid  amalgams  containing 
0 — 0-076  per  cent.  Ag  coexist  with  solutions  in  which  the  silver  nitrate 
is  0 — 2-5  per  cent,  of  the  total  salts;  the  compound  AgjHg^  coexists 
with  solutions  containing  from  2-5  to  18  per  cent,  of  silver  nitrate  ;  the 
compound  AgjHgj  coexi>ts  with  solutions  containing  from  18  to  40  per 
cent,  of  silver  nitrate  ;  the  compound  AgjHg  coexists  with  solutions 
containing  from  40  to  100  (nearly)  per  cent,  of  silver  nitrate;  solid 
solutions  of  mercury  in  silver  coexist  with  solutions  containing  practi- 
cally nothing  but  silver  nitrate.  The  potential  difference  metal/solu- 
tion changes  with  composition  in  a  manner  which  is  in  harmony  with 
the  equilibria  just  described  and  with  the  author's  earlier  theoretical 
work  \loc.  cit.).  J.  C.  P. 

Ester  Formation.  Heinrich  Goldschmidt  and  Einar  Sunde 
{Ber.,  1906,  39,  711 — 725). —  The  velocities  of  esterification  of  various 
organic  acids  with  ethyl  alcohol  in  the  presence  of  a  catalyst  were 
measured.  The  ethyl  alcohol  used  was  found,  after  the  niea.suiements 
had  been  made,  to  have  been  not  quite  anhydrous,  since  it  had  been 
dried  over  quicklime  only.  Phenylacetic  acid  in  varying  dilutions  with 
ethyl  alcohol  was  esterified   with  hydrogen  chloride  as  the  catalyst. 
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Measurements  of  the  velocity  of  esterification  of  acetic,  trichloro- 
acetic, and  dichloroacetic  acids  respectively  were  made  similarly. 
Phenylacetic  acid  and  acetic  acid  were  esterified  by  the  use  of  picric 
acid  or  trichloroacetic  acid  as  the  catalyst.  Acetic  acid  was  esterified 
by  the  use  of  dichloroacetic  acid  as  the  catalyst.  A  mixture  of  picric 
acid  and  aniline  picrate  was  used  as  the  catalyst  during  the  esterifica- 
tion of  phenylacetic  acid  and  acetic  acid,  whilst  a  mixture  of  trichloro- 
acetic acid  and  aniline  trichloroacetate  was  used  for  the  esterification  of 
acetic  acid.  The  temperature  was  maintained  at  25°  in  all  the 
experiments. 

Ester  formation,  at  least  under  the  conditions  examined  by  the 
authors,  is  fundamentally  a  reaction  of  the  first  order,  although  the 
values  for  the  esterification  constant  in  any  one  set  of  experiments  fall 
as  the  reaction  proceeds.  The  latter  effect  is  due  to  the  retarding 
influence  of  the  water  formed. 

The  acceleration  of  esterification  varies  according  to  the  catalyst 
used.  The  results  indicate  a  connection  between  the  degree  of  dissocia- 
tion of  the  acids  used  as  catalyst  and  the  esterification  constants. 

The  results  obtained  are  discussed  at  length.  A.  McK. 

Catalysis  by  Ferments.  George  Senter  {Zeit.  physiol.  Chem., 
1906,  47,  126 — 128). — Mainly  polemical.  Criticisms  are  offered  on 
Euler's  work  (Abstr.,  1905,  ii,  693).  The  author  adheres  to  his  earlier 
opinion  that  catalysis  by  catalases  is  a  heterogeneous  reaction,  the 
velocity  of  which  is  influenced  by  diffusion.  W.  D.  H. 

Reciprocal  Behaviour  of  Solute  and  Solvent.  Nicolai  JST. 
^cnihhv^R [Zeit. physikal.  Chem.,  lQ0i5,  54,  455 — 462). — A  mathematical 
paper.  J.  C  P. 

Crystalline  Habit.  F.  G.  Cottrell  [J.  Physical  Chem.,  1906, 
10,  52 — 57). — The  author  briefly  discusses  the  factors  which  determine 
the  crystalline  habit.  According  to  the  views  of  Gibbs,  who  treats  the 
question  as  one  of  equilibrium,  those  faces  are  developed  by  the  crystal 
in  greatest  extent  which  have,  in  contact  with  the  solution,  the  lowest 
surface  tension.  The  author  finds  that  an  octahedral  crystal  of  salt, 
produced  from  a  solution  containing  10  per  cent,  of  urea,  in  the  course 
of  a  day  developed  truncated  corners  to  a  very  slight  extent  when 
placed  in  a  saturated  solution  of  salt  in  water,  but  no  further  develop- 
ment took  place  in  two  months.  The  author  considers  therefore  that 
explanation  for  crystal  habit  is  to  be  sought  not  in  equations  defining 
equilibrium,  but  in  terms  defining  rate  of  growth  which  disappear  in  the 
final  equations  of  equilibrium.  L.  M.  J. 

Nature  of  "  Liquid  Crystals."  III.  Gustav  Tammann  (Ann. 
Fhysik,  1906,  [iv],  19,  421— 425).— The  author  suggests  that  the 
behaviour  of  a  substance  forming  so-called  "  liquid  crystals  "  is  very 
similar  to  the  behaviour  which  would  be  exhibited  by  a  compound 
AmBn,  forming  a  continuous  series  of  mixed  crystals  with  its 
components  A  and  B,  which  on  melting  dissociated  largely  into  its 
components,  these  not  being  miscible  in  all  proportions. 

J.  C.  P. 
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Simple  Arrangement  of  Lenses  for  Reading  the  Gradua- 
tions of  Chemical  and  Assay  Balances.  George  T.  Holloway 
{Analyst,  1906,  31,  39.) — A  3-inch  plano-convex  lens  cemented  with 
seccotine  to  the  inside  of  the  glass  front  of  the  balance  opposite  the 
pointer  scale  will  be  found  to  be  very  convenient.  A  2 -inch  lens 
similarly  fixed  opposite  the  beam  graduations  is  also  useful.  The  focal 
length  of  the  lenses  is  of  little  importance,  but  they  must  not  be 
powerful  enough  to  produce  distortion.  W.  P.  S. 

Non-leaking  Glass  Tap.  A.  P.  Chattock  {Phil.  Mag.,  1906, 
[vi],  11,  379 — 380). — The  two  tubes  which  are  connected  through 
the  tap  are  sealed  to  the  same  side  of  the  latter.  The  plug  of  the  tap 
is  hollow,  contains  mercury,  and  has  two  holes  corresponding  with 
the  ends  of  the  tubes.  When  the  tubes  are  to  be  disconnected,  the 
plug  is  turned  so  that  its  two  holes  are  below  the  mercury.  If  a 
leak  occurs,  gas  may  get  into  the  plug,  but  no  farther.  J.  C.  P. 

Carburetted  Water  Gas  in  the  Bunsen  Burner.  Masumi 
Chikashige  {J.  Soc.  Chem.  Ind.,  1906,  25,  155 — 156.  Compare 
Abstr.,  1904,  ii,  254.) — Carburetted  water  gas  suitable  for  labora- 
tory purposes  is  produced  by  injecting  heavy  petroleum  oils,  together 
with  steam,  into  a  water-gas  generator  filled  with  ignited  coke ;  the 
gas  produced  is  passed  through  a  superheater  loosely  packed  with  fire- 
bricks, and  then  through  a  scrubber,  after  which  it  enters  the  gas- 
holders. The  mean  composition  of  the  gas  does  not  differ  much  from 
that  of  coal  gas.  Heavy  hydrocarbons  5 '3,  methane  16  8,  hydrogen 
51  "T,  carbon  monoxide  15*4,  carbon  dioxide  06,  oxygen  0"5,  nitrogen 
9'7  per  cent,  by  volume.  The  gas  was  tested  with  Smithells  and 
Ingle's  apparatus  to  find  out  the  proportions  of  the  constituents  of 
the  partially  burned  gas,  and  the  results  are  tabulated.  The  flow  of 
gas  necessary  to  produce  a  flame  15  cm.  long  from  a  Bunsen  burner 
was  found  to  be  160  litres  per  hour  as  compared  with  120  litres  per 
hour  for  coal  gas.  Carburetted  gas  has  no  more  action  on  copper, 
platinum,  or  porcelain  vessels  than  coal  gas  has.  P.  H. 
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Oxyhalogen  Compounds.  I  and  II.  William  Bbay  {Zeit. 
physikal.  Chem.,  1906,  54,  463 — 497). — The  author  first  discusses  the 
kinds  of  experimental  evidence  that  may  help  in  deciding  the  question 
whether  any  given  reaction  takes  place  in  stages,  and,  if  so,  what  these 
stages  are.  The  evidence  may  be  classified  under  four  heads  :  (1)  iso- 
lation of  an  intermediate  product ;  (2)  the  occurrence  of  coupled  pro- 
cesses (see  Luther  and  Schiloff,  Abstr.,  1904,  ii,  244);  (3)  kinetic 
experimenta  by  which  the  order  of  the  reaction  is  determined  ;  (4) 
analogy. 
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In  the  experimental  part  of  the  work,  the  oxidation  of  iodide  by 
potassium  permanganate,  hypochlorous  acid,  and  ozone  has  been  studied, 
and  the  results  conBrm  the  view  expressed  by  Fbrster  andGyr  (Abstr., 
1903,  ii,  209),  that  the  production  of  iodate  in  the  oxidation  of  an 
iodide  is  a  secondary  process.  Forster  and  Gyr  concluded  that  the 
production  of  iodine  was  the  primary  process,  but  the  author  shows 
that  the  formation  of  hypoiodite  may  just  as  well  be  regarded  as  the 
primary  stage.  On  the  basis  of  work  due  to  various  authors,  it  can  be 
shown  that  when  an  iodide  is  oxidised  by  hydrogen  peroxide,  potassium 
persulphate,  arsenic  acid,  and  iodic  acid,  the  primary  formation  of 
hypoiodite  is  practically  certaiD,  and  a  similar  explanation  is  at  least 
in  harmony  with  recorded  observations  on  the  oxidation  of  iodide  by 
bromic,  chloric,  and  chromic  acids.  The  author,  therefore,  feels 
justified  in  formulating  the  rule  that  when  an  iodide  is  oxidised  by 
substances  containing  oxygen,  the  first  stage  is  the  production  of 
hypoiodite  or  hypoiodous  acid  (compare  Skrabal,  Abstr.,  1905,  ii,  449). 
It  is  very  probable  also  that  a  similar  rule  will  apply  to  the  oxidation 
of  chloride  and  bromide,  and  that  in  an  aqueous  solution  of  a  halogen 
X  the  active  constituent  is  an  acid  of  the  type  HXO. 

The  normal  oxidation  potential  of  the  process  IO3'  — >-  I  is  higher 
than  that  of  the  process  HIO  — >-  I. 

Incidentally  it  has  been  shown  that  iodine  can  be  estimated  by 
thiosulphate  in  sodium  hydrogen  carbonate  solution,  provided  the 
solution  is  saturated  with  carbon  dioxide  and  contains  enough  iodide 
(about  0"1  mol.  per  litre).  J.  C.  P. 

Oxyhalogen  Compounds.  III.  Chlorine  Peroxide,  William 
Bray  {Zeit.  physikal.  Chem.,  1906,  64,  569 — 608.  Compare  preceding 
abstract). — The  ratio  in  which  chlorine  peroxide  is  distributed  between 
water  and  carbon  tetrachloride  is  nearly  indepenHent  of  the  concentra- 
tion, hence  the  molecvilar  condition  of  the  peroxide  is  the  same  in  both 
solvents.  Cryoscopic  experiments  with  the  aqueous  solutions  show 
that  the  formula  of  the  dissolved  peroxide  is  ClOg.  The  eutectic  point 
at  which  ice,  chlorine  peroxide  hydrate,  and  solution  are  in  equilibrium 
is  —  0*79°.  The  solubilities  of  the  hydrate  and  of  the  liquid  peroxide 
have  been  determined  at  various  temperatures  up  to  15°,  and  the 
curves  obtained  show  that  at  18°  there  is  a  transition  point,  the 
hydrate  being  there  converted  into  the  liquid  peroxide.  Chlorine 
peroxide  hydrate  is  a  rather  unstable  sub.stance  and  its  composition 
could  not  be  determined  with  any  very  great  accuracy.  The  author 
considers  it  to  be  C102,8H20(  ±  IHoO),  a  formula  analogous  to  that  for 
chlorine  hydrate.  Another  point  of  analogy  with  chlorine  is  that  a 
compound  of  water,  carbon  tetrachloride,  and  chlorine  peroxide  has 
been  obtained  (compare  Jakowkin,  Abstr.,  1899,  ii,  736). 

It  has  been  shown  that  in  the  reduction  of  chlorine  peroxide,  chlorite 
is  primarily  produced.  The  formation  of  this  intermediate  stage  was 
demonstrated  in  the  case  of  the  action  of  chlorine  peroxide  on  iodide, 
nitrite,  and  zinc,  while  its  formation  is  very  probable  also  in  the  action 
of  chlorine  peroxide  on  ferrous  sulphate  and  on  arseuious  acid.  This 
view  of  the  primary  production  of  chlorite  in  the  reduction  of  chlorine 
peroxide  is  supported  also  by  a  study  of  the  rate  of  decomposition  of 
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chlorine  peroxide  in  aqueous  solution  in  presence  of  CI'  ions.  It  is 
found  that  the  velocity  of  this  change  is  proportional  to  the  square  of 
the  concentration  of  the  chlorine  peroxide,  and  approximately  pro- 
portional to  the  concentration  of  the  CI'  ion.  The  decomposition  is 
accelerated  also  by  H'  ions.  The  author  suggests  that  the  primary 
stage  in  the  decomposition  is  represented  by  the  equation 

2CIO2  +  H,0  +  Cr  =  2HC10._,  +  CIO', 
the  subsequent  reactions  taking  place  with  great  rapidity. 

Chlorous  acid  is  a  ''primary  oxide"  (see  Skrabal,  Abstr.,  1905,  ii, 
18)  in  that  it  decomposes  into  two  substances,  one  of  which  is  more, 
the  other  less,  highly  oxidised,  thus  :  3HC10,,  =  2HCIO3  +  HCl,  and 
possibly  4HC10.2  =  WL  +  3C10o  +  211  f>.  Like  other  "  primary  oxides," 
chlorous  acid  is  a  very  unstable  substance,  but  the  author  has  succeeded 
in  preparing  solutions  of  the  acid,  taking  the  precaution  to  remove 
traces  of  hypochlorite  by  addition  of  a  little  arsenious  acid. 

The  various  methods  available  for  the  determination  of  chlorine 
peroxi'le  in  presence  of  chlorine,  chloride,  and  chlorate  are  discussed, 
and  improvements  are  sugjjt-sted.  The  author,  in  agreement  with 
Reychler  (Ab>tr.,  1901,  ii,  5-48)  and  Oechsli  (Abstr.,  190-t,  ii,  22),  finds 
that  the  best  method  of  estimating  chlorine  peroxide  in  solution  is  by 
means  of  potassium  iodide  and  thiosolphate,  A  measured  quantity  of 
the  chlorine  peroxide  solution  is  added  to  50  c.c.  iV7l0  or  iV/5  KI, 
and  the  mixture  is  then  acidified  with  3 — 5  c.c.  2X  H.^SO^.  After 
three  minutes,  the  liberated  iodine  is  titrated  with  iV/10  Na.2S.,03.  It 
is  necessary  to  wait  a  little  before  titrating,  because  the  last  stages  of 
the  reaction  are  not  completed  instantaneously.  J.  C  P. 

Reactions  of  Chlorine  Dioxide  and  Chlorous  Acid.  William 
Bray  (Zeit.  anorg.  Chein.,  1906,  48,  217 — 250.  Compare  preceding 
abstract). — In  the  dark,  at  the  ordinary  temperature,  aqueous 
solutions  of  chlorine  dioxide  slowly  decompose  in  approximate  accord- 
ance with  the  equation  6CIO2  + SHjO  =  5110103  + HCl ;  at  0°,  the  rate 
is  practically  zero.  The  action  is  accelerated  by  chlorine  ions  and  by 
platinum,  but  is  practically  unaffected  by  hydrogen  and  CIO3'  ions. 
At  60°,  a  little  oxygen  is  evolved  owing  to  splitting  up  of  the  dioxide 
into  its  elements  ;  at  100^,  in  the  dark,  this  is  the  chief  and  probably 
the  primary  reaction.  The  rate  of  decomposition  is  gi-eatly  increased 
by  chlorine ;  the  equation  in  this  case  is 

ClOo  +  J^Cl,  +  H.,0  z=^  HCl  +  HCIO3, 
which  is  shown  to  be  a  reversible  reaction.     In  sunlight,  as  at  100°, 
the  primary  reaction  is  probably  decomposition  of  the  dioxide  into  its 
components. 

In  alkaline  solution,  in  absence  of  light,  chlorine  dioxide  decomposes 
with  production  of  equivalent  amounts  of  chlorite  and  chlorate.  In 
the  presence  of  sodium  hydrogen  carbonate,  this  action  proceeds 
slowly ;  the  chlorite  is  stable  under  these  conditions  and  almost 
completely  ionised.  The  chemical  dynamics  of  the  reaction  between 
the  peroxide  and  sodium  hydroxide  have  been  investigated,  and  it  is 
shown  that  with  excess  of  alkali  the  rate  is  proportional  to  the 
hydroxyl  ion  concentration  and  to  the  square  of  the  dioxide  con- 
centration. 
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The  interaction  of  chlorous  and  chloric  acids  in  the  presence  of 
sulphuric  acid  has  been  studied  with  the  object  of  determining  if, 
as  has  often  been  assumed,  there  is  a  well-defined  equilibrium 
2CIO2  +  HgO  ^^  HCIO2  +  HCIO3.  It  is  found  that  the  acids  interact 
very  slowly  and  that  many  other  substances  besides  chlorine  dioxide 
are  produced  ;  further,  the  proportion  of  chlorate  continually  increases, 
so  that  if  the  equilibrium  in  question  is  a  real  one  it  is  of  secondary 
importance. 

The  reaction  between  hydrochloric  and  chloi'ic  acids  (from  sodium 
chloride,  sodium  chlorate,  and  sulphuric  acid)  has  also  been  studied, 
and  it  is  shown,  in  agreement  with  Schacherl  (this  Journal, 
1877,  i,  47)  and  with  earlier  kinetic  investigations  by  the  author, 
under  rather  different  conditions  (Abstr.,  1903,  ii,  275),  that  when  the 
chlorine  ion  concentration  is  small,  the  reaction  proceeds  according  to 
the  equation  €103'  + CI' +  2H  —  0102  +  ^012  + H^O,  the  reverse  of 
that  expressing  the  decomposition  of  chlorine  dioxide  by  water  in  the 
presence  of  chlorine  ions.  With  relatively  concentrated  hydi'ochloric 
acid,  on  the  other  hand,  the  change  is  usually  assumed  to  proceed 
according  to  the  equation  HC103  +  5HC1  =  3CI2  + SHgO,  and  in  agree- 
ment with  this  it  was  found  that  practically  no  chlorine  dioxide  was 
evolved  from  a  solution  containing  gram-molecular  amounts  of  sodium 
chloride  and  sodium  chlorate  per  litre,  and  normal  with  respect  to 
sulphuric  acid.  The  author  regards  as  doubtful  Sand's  contention 
(Abstr.,  1905,  ii,  156)  that  the  foregoing  reaction  is  quinque- 
molecular ;  it  is  probably  quadrimolecular.  Reasons  are  given  for 
supposing  that  in  the  first  stage  of  the  reduction  of  the  chlorate  ion 
the  chlorite  ion  is  formed.  G.  "S. 

Conversion  of  Oxygen  into  Ozone  at  High  Temperatures 
and  the  Oxidation  of  Nitrogen.  Feanz  Fischer  and  Fritz 
Braehmar  {Ber.,  1906,  39,  940 — 968). — Ozone,  like  nitric  oxide  and 
hydrogen  peroxide,  is  an  endothermic  substance,  and  should  therefore 
be  produced  from  oxygen  at  high  temperatures  ;  a  satisfactory  experi- 
mental proof  of  this  statement  has  hitherto  not  been  forthcoming 
owing  to  the  extraordinarily  rapid  rate  of  decomposition  of  ozone  at 
high  temperatures  (Clement,  Abstr.,  1904,  ii,  479).  The  authors  have 
succeeded  not  only  in  detecting  ozone  under  these  conditions,  but  also 
in  isolating  it.  The  principle  of  their  method  is  the  sudden  cooling  of 
the  ozone  at  the  moment  of  formation  by  liquid  air  or  oxygen. 

In  the  first  set  of  experiments,  hydrogen,  carbon  monoxide, 
acetylene,  hydrogen  sulphide,  sulphur,  wood  charcoal,  and  wood  are 
burnt  either  beneath,  or  at  the  surface  of,  liquid  air.  The  latter, 
after  its  volume  has  been  reduced  to  a  few  c.c,  is  filtered.  In  all 
cases  except  that  of  hydrogen  sulphide,  nitrogen  trioxide  is  detected 
in  the  blue  mass  on  the  filter,  whilst  in  every  case  ozone  is  obtained 
from  the  filtrate,  after  the  air  has  boiled  away,  in  the  form  of  a  dark 
blue  ring,  and  is  detected  by  its  odour  and  by  the  production  of  a 
violet  coloration  with  paper  previously  soaked  in  an  alcoholic  solution 
of  tetramethyl-/3-diaminodiphenylmelhane  (compare  Arnold  and 
Menzel,  Abstr.,  1902,  ii,  352).  Hydrogen  peroxide  cannot  be  detected 
in  any  case  or  when  hydrogen  is  burnt  beneath  liquid  oxygen. 

In  other  experiments,  the  heating  of  liquid  air  or  oxygen  is  brought 
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about  by  electiical  means.  A  platinutn  wire  can  be  maintained  at  a 
white  hfat  beneath  liquid  air,  but  in  liquid  oxygen  only  if  the  wire  is 
coated  with  zirconia  and  yttria.  In  both  cases,  and  also  by  the  use  of 
the  filament  of  a  Nernst  lamp,  ozone  is  the  only  endothermic 
substance  detected.  By  the  action  of  the  electric  arc  between 
platinised  copper  poles  beneath  liquid  air,  ozone  and  nitrogen 
trioxide  are  obtained.  The  production  of  these  two  substances  by  the 
passage  of  electric  sparks  through  liquid  air  has  previously  been  noted 
by  Helbig.  Tliat  the  formation  of  ozone  is  due  to  thermal  and  not  to 
photo-chemical  causes  is  prove!  by  immersing  a  quartz  vessel  con- 
taining a  glowing  Nernst  filament  under  10  mm.  pressure  in  liquid 
air ;  ozone  is  not  produced.  Under  similar  conditions,  ozone  is 
obtained,  however,  by  the  use  of  a  U-shaped  quartz  Geissler  tube. 

The  original  paper  must  be  consulted  for  the  discussion  of  these 
results  and  for  the  description  and  sketches  of  the  apparatus. 

Tlie  estimation  of  the  ozone  pioduced  by  these  means  in  liquid  air 
is  efffcted  by  allowing  a  known  volume  of  the  liquid  to  boil  away,  the 
escaping  gas  being  passed  through  a  solution  of  potassium  iodide. 

Ai-suming  that  the  sp.  gr.  of  the  mixture  of  oxygen  and  ozone  is 
equal  to  that  of  liquid  oxygen,  the  percentage  weight  of  ozone  can  be 
calculated  ;  the  values  obtained,  about  1  per  cent.,  are  in  good 
agreement  with  tho^e  calculated  by  Xernst's  formula  [Zeit.  Elektro- 
chem.,  190.3,9,  892).  C.  S. 

Ozone.  II.  Stephax  Jahn  {Zeit.  anorg.  Chem.,  1906,  48, 
260-293.  Compare  Abstr.,  1905,  ii,  16).— With  the  object  of 
elucidating  the  mechanism  of  the  spontaneous  decomposition  of  ozone, 
measurements  of  the  rate  of  disappearance  of  this  gas  mixed  with 
oxygen  at  different  pressures  have  been  made  by  a  dynamical  as  well 
as  by  a  statical  method  at  a  constant  temperature  of  127^.  According 
to  the  former  method  (already  employed  by  Clement,  Abstr.,  1904,  ii, 
479),  ozonised  oxygen  was  passed  in  a  steady  stream  through  a  heated 
glass  vessel  and  the  proportion  of  ozone  in  the  entering  and  issuing  gas 
determined  by  titration.  Experiments  were  made  under  atmospheric 
pressure  and  under  300  mm.  pressure,  and  it  was  found  that  the  rate 
of  decomposition  was  inversely  proportional  to  the  oxygen  pressure. 
The  oxygen  pressure  was  also  varied  by  using  air  as  a  diluent;  the 
results  in  this  ca.«^e  were  similar,  but  not  so  conclusive,  owing  probably 
to  secondary  reactions  between  ozone  I'nd  nitrogen.  The  dependence 
of  the  rate  of  reaction  on  the  oxygen  pi^essure  was  confirmed  by 
experiments  c^iried  out  by  a  btaiic  method  described  by  Warburg 
(Abstr.,  1902,  ii,  130),  the  rate  of  disappearance  of  ozone  being 
determined  from  the  change  of  pressure  in  a  si)ecially  constructed 
apparatus. 

These  re>ults  iiidicntc  that  the  process  in  tjucstion  proceeds  in  stage.s 
and  that  what  is  actually  measured  is  a  reaction  in  which  a  single 
atom  of  oxygen  takes  jmrt.  Taking  into  account  the  biujolocular 
character  of  the  reaction,  as  proved  by  Warburg  and  by  Clenitut  {loc. 
cit.),  the  author  considers  that  the  first  stage — prulMibly  20g  =  20j-t-  20 
—  is  rapid,  and  that  it  is  the  reaction  03  +  0  =  20j  which  is  actually 
measured.  G.  S. 

VOL.  XC.  ii.  It) 
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Allotropic  Forms  of  Selenium.  Kobert  Maru  {Ber.,  It)  )6,  39, 
697 — 704). — Two  distinct  forms  of  metallic  crystalline  selenium  exist, 
both  of  which  are  conductors.  The  variety  produced  by  heating 
amorphous  selenium  forms  grey  crystals  ;  it  is  lab  le  and  is  converted 
into  a  more  stable  form  at  a  rate  which,  above  1 70°,  can  be  measured  by 
the  development  of  heat,  a  thermo-electric  method  of  observing  which 
is  described.  The  transition  of  the  labile  into  the  more  stable  form 
may  also  be  followed  by  the  gradual  increase  of  the  electrical 
conductivity  duiing  the  transition.  The  latter  form,  however,  does 
not  appear  to  be  the  most  stable  variety  of  selenium.  When  the  labile 
form  is  quickly  cooled,  the  conductivity  rapidly  increases  until  at  the 
ordinary  temperature  the  value  is  1000 — 2000  times  as  great  as 
initially ;  on  remaining  at  the  ordinary  temperature,  however,  this 
variety  of  selenium  decreases  steadily  in  conductivity.  The  most 
stable  form  of  selenium  exists  probably  between  217°  and  160°,  when 
a  condition  of  equilibrium  between  two  modifications  is  attained  ; 
whether  those  modifications  are  the  forms  described  or  two  other 
forms  is  uncertain. 

Whilst  amorphous  selenium  in  thin  layers  has  a  red  tint,  the 
labile  crystalline  form  is  grey  with  a  faint  red  tint  and  the  more 
stable  crystalline  form  is  bluish-grey.  Whilst  the  amorphous  form  is 
exceedingly  brittle,  the  labile  crystalline  form  is  less  so  and  the  more 
stable  crystalline  form  is  malleable. 

Traces  of  impurities  in  selenium  have  a  great  influence  in  retarding 
its  crystallisation.  A.  McK. 

Loss  of  Nitre  in  the  Chamber  Process.  John  K.  H.  Inglis 
{J.  Soc.  Chem.  Ind.,  1906,  25,  149 — 154). — Only  very  small  quantities 
of  nitrogen  peroxide  and  trioxide  are  reduced  to  nitrous  oxide  in  the 
sulphuric  acid  chambers,  and  50  per  cent,  of  the  total  loss  of  nitre 
takes  place  owing  to  the  incomplete  absorption  of  the  nitrogen  pei'oxide 
and  trioxide  in  the  Gay  Lussac  tower. 

Samples  of  flue  gases  consisting  of  nitrogen,  oxygen,  carbon  dioxide, 
nitrous  oxide,  nitric  oxide,  nitrogen  trioxide,  nitrogen  peroxide, 
sulphur  dioxide,  sulphur  trioxide,  and  the  vapour  of  sulphuric  acid 
were  analysed  by  liquefaction  and  subsequent  fractional  distillation. 
For  details  of  the  method,  the  original  paper  should  be  consulted. 

P.  H. 

Removal  of  Nitrous  Acid  from  Concentrated  Nitric  and 
Sulphuric  Acids.  Oswald  Silberrad  and  Bertram  J.  S.mart  {J.  Soc. 
Chem.  Ind.,  1906,  26,  156  — 157). — It  was  found  that  carbamide,  lead 
peroxide,  oxamide,  methylamine  nitrate,  or  aminoguanidine  nitrate, 
which  react  readily  with  nitrous  acid  in  aqueous  solution,  are  very  inert 
towards  nitrous  acid  in  presence  of  concentiated  nitric  acid  either 
alone  or  in  admixture  with  sulphuric  acid ;  hydrazine  sulphate, 
however,  reacts  with  explosive  violence.  P.  H. 

Existence  of  Sulphides  of  Phosphorus.  Henri  Giran  {Compt. 
reiul.,  1906,  142,  398—400). — Mixtures  of  sulphur  and  phos2)horus 
in  different  proportions  were  heated  in  small  sealed  tubes  at  about 
200°.     After  the  contents  had   been   ^^olidiHed  by  cooling,   the    tube.s 
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were  gradually  heated  and  the  temperature  at  which  complete  liquefac- 
tion took  place  was  determined.  The  formation  of  four  different 
compounds  is  indicated  by  four  temperature  maxima  on  the  curves 
representing  the  dependence  of  the  liquefaction  temperature  on  the 
composition.  The  maximum  temperatures  are  167^,  296°,  272'^,  and 
314°,  the  corresponding  composition  being  expressed  by  the  formulae 
P4S3,  PgSg,  P.jSj.  and  PS^  respectively.  The  four  eutectics  at  -  40°, 
+  46°,  +  230"',  and  +  243°  correspond  approximately  with  the  composi- 
tions PoS,  PS,  PSg,  and  PS.^  respectively.  The  mixtures  of  sulphur  and 
phosphorus,  which  are  liquid  at  the  ordinary  temperature,  exhibit  super- 
cooling to  a  mii'ked  degree  ;  solidification  can  only  be  brought  about  by 
coolincr  to  about  -  80°.  H.  M.  D. 


Carbon  Suboxide.  I.  Otto  Diels  and  Bertram  Wolf  [Bet-., 
1006,  39,  681) — 697).— A  suboxide  of  carbon,  OiCICICIO,  is  formed 
when  ethyl  malonate  is  slowly  distdled  under  reduced  pressure  into  a 
vessel  containing  glass  wool  and  a  large  excess  of  phosphoric  oxide  and 
kept  at  a  temperature  of  about  300°.  The  products  of  decomposition 
are  passed  through  a  dry  tube  in  order  to  retain  small  amounts  of  the 
ethyl  ester,  and  then  into  a  glass  vessel  surrounded  by  liquid  air,  where 
both  ethylene  and  carbon  suboxide  are  condensed.  Part  of  the  sub- 
oxide decomposes  and  forms  a  carmine-red  deposit  on  the  phosphoric 
oxide,  and  thus  prevents  the  decomposition  of  further  quantities  of 
ethyl  malonate.  The  ethylene  volatilises  readily  from  the  mixture  at 
the  ordinary  temperatui*e,  leaving  a  small  quantity  of  colourless  liquid. 
This  residue  can  then  be  volatilised  and  collected  in  a  tube  cooled  to 
-  60°  to  -  70°.  The  pure  oxide  is  a  colourless,  extremely  mobile 
refractive  liquid,  with  an  intense  odour  resembling  acraldehyde  and 
mustard  oil  and  has  poisonous  properties.  It  boils  at  7°  under  761  mm. 
pressure  and  has  a  high  vapour  pressure  at  temperatures  much  below 
its  boiling  point.  Its  vapour  density  accords  with  the  formula  C3O.,. 
It  burns  with  a  bright  blue  but  at  the  same  time  smoky  tlame.  Its 
combustion  with  oxygen  is  represented  by  the  equation 
C3O2  +  2O2  =  3C0._j. 

Its  chemical  properties  are  those  of  a  m  ilouic  anhydride.  It  com- 
bines readily  with  water,  yielding  malonic  acid ;  with  aniline  to  form 
malonanilide ;  with  ammonia  to  form  malonamide,  and  with  dry 
hydrogen  chloride  to  form  malonyl  chloride. 

When  kept  in  a  sealed  tul)e  for  one  to  two  days  at  15°,  it  gradually 
changes  to  a  dark  red  solid  mass,  which  dissolves  in  cold  Wiit«r  to  an 
eosiu-red  solution.  The  transformation  occurs  much  more  readily  at 
37°  and  is  instantaneous  at  100°.  J.  J.  S. 


Suboxides  of  Carbon.  Mak' M.i.i.N  i.hKiiihi.-.»i  \*.uinjii.  rend., 
1906,  142,  533 — 537). — The  name  c«r6on  suboxide  applied  by  Diels  and 
Wolf  to  the  compound  C^Oo  (preceding  abstract)  is  not  ju.stified,  as  it 
ignores  the  existence  of  the  suboxides  of  carbon  already  described 
(Hro<lie,  Abstr.,  1873,  348;  Uertholot,  Ann.  Chim.  PInjs.,  1877,  [v],  10, 
72  i  Abstr.,  1891,  801).  M.  A.  \V. 
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The  So-called  Metalammonium  Compounds.  Otto  Ruff 
and  Emil  Geisel  {Ber.,  1906,  39,  828 — 843.  Compare  Joannis,  this 
vol.,  ii,  161). — The  substances  described  by  Joannis  are  not  definite 
compounds  of  metal  and  ammonia,  but  are  mixtures  of  the  metal  with 
its  saturated  solution  in  ammonia.  This  has  been  proved  by  taking  a 
mixture  in  which  the  ratio,  metal  :  NHg—  1  :  0'9  approx.,  and  pressing 
this  at  a  low  temperature  between  linen  ;  a  certain  amount  of  liquid 
(saturated  solution)  is  thus  pressed  out,  and  a  compact  metallic  mass 
is  left. 

The  following  values  express  the  number  of  gram-molecules  of 
ammonia  required  to  dissolve  1  gram-atom  of  potassium,  sodium,  or 
lithium  at  the  temperatures  na'ued. 

Temp...  -J- 22°.      0°.  -25° 

Pota.ssium  —  4*74  — 

Sodium    6-14  5*87  — 

Lithium —  3  93  3 '93        — 

No  solid  or  liquid  phase  has  been  established  in  addition  to  the 
metal  and  its  saturated  solution. 

The  solutions  of  all  the  alkali  metals  in  ammonia  decompose  more 
or  less  slowly  when  kept  in  tubes  at  the  ordinary  temperature.  Hydro- 
gen is  evolved  and  the  metallic  amide  is  formed.  Half  saturated 
solutions  require  the  lapse  of  the  following  times  before  they  are 
completely  decomposed  :  csesium,  one  to  two  hours ;  rubidium,  six  to 
ten  hours  ;  potassium,  two  to  three  days  ;  sodium  and  lithium,  two  to 
three  weeks.  Increase  of  temperature  facilitates  the  decomposition. 
The  alkali  hydrides  also  react  with  liquid  ammonia,  yielding  hydrogen 
and  the  metalamide.  J.  J.  S. 

Preparation  of  Alkali  Hydroxides  by  means  of  Alkali  Silico- 
fluorides.  Julius  A.  Reich  (D.R.-P.  161795). — In  the  decomposi- 
tion of  alkali  silicofluorides  by  means  of  lime  according  to  the  equation 
Na2SiFp-f-4CaO  =  Na20-|-3CaFo  +  CaSi03,  the  residue  is  not  readily 
soluble  in  hydrochloric  acid,  acd  the  recovery  of  the  hydrofluosilicic 
acid  is  thus  diiKcult  and  incjomplete.  This  is  avoided  by  using  about 
double  the  quantity  of  lime  indicated  by  the  above  equation,  the  excess 
of  lime  being  either  added  at  first  or  after  the  removal  of  the  alkali 
hydroxide.  The  residue  dissolves  readily  in  hydrochloric  acid,  and 
the  hydrofluosilicic  acid  is  then  precipitated  by  potassium  chloride. 

C.  H.  D. 

Behaviour  on  Impact  of  Chemical  Elements,  especially  of 
Light  Metals.  O.  Oiimann  {Ihr.,  1906,  39,  860—870.  Compare 
Doermer,  this  vol.,  ii,  162). — Doermer  ascribes  the  sparking  of 
metallic  calcium  when  hit  with  an  iron  hammer  on  an  iron  anvil  to 
the  presence  of  rust;  the  author  disagrees  with  this  view,  since  granite 
or  quartz  may  be  substitxitcd  for  iron  with  a  like  eifect.  According 
to  the  author,  the  sparking  observed  when  calcium  is  detonated  is  due 
to  evaporation  of  the  metal  and  subsequent  chemical  action.  When 
the  detonation  is  conducted  in  an  atmosphere  of  oxygen,  the  light 
evolved  is  more  intense  than  in  air. 


INORGANIC   CHEMISTRY.  229 

The  behaviour  of  sodium,  potassium,  lithium,  and  phosphorus  on 
impact  is  similar,  although  varying  in  degree.  The  effect  with 
magnesium  and  aluminium  is  but  slight.  A.  McK. 

Iron  and  Calcium.  C.  Quxseuxut  {Meiallurgie,  1906,  3,  28 — 29). 
— Calcium  is  now  frequently  employed  for  the  deoxidation  of  iron,  the 
reaction  taking  place  with  great  development  of  heat.  Calcium  does 
not  alloy  with  iron,  whether  containing  carbon  or  not.  In  one  experi- 
ment, a  hollow  iron  cylinder  filled  with  calcium  was  heated  at  1400° 
for  three  and  a  half  hours  without  any  absorption  of  calcium  by  the 
iron  taking  place.  C.  H.  D, 

Preparation  and  Properties  of  Strontium.  Antoine  Guntz 
and  RoEDEiiER  {Compt.  rend.,  1906,  142,  400 — 401). — Pure  strontium 
was  obtained  by  heating  the  hydride  at  1000^  in  a  vacuum,  the 
strontium  vapour  being  condensed  in  a  cooled  steel  tube.  Analysis  of 
the  product  gave  99-43  per  cent,  of  strontium.  It  has  a  silver-white 
colour,  but  tarnishes  immediately  in  contact  with  the  air,  melts  at 
about  8(»0°,  and  volatilises  at  a  somewhat  higher  tempei'ature.  Dry 
carbon  dioxide  has  no  action  on  it  in  the  cold  ;  at  a  red  heat,  the  gas 
is  absorbed  with  formation  of  strontium  carbide  and  carbonate.  It  is 
attacked  by  water  and  ethyl  alcohol  with  evolution  of  hydrogen.  The 
following  thermal  data  were  obtained  : 

Sr  +  HClaq  =  SrCl.aq  +  H.,  +  128-0  Cal. 
Sr  +  O  =  Sr0'      +     "      141-2  Cal. 
Thomsen  found  117-05   Gal.  for  the  heat  of  solution  of  an  impure 
specimen  of  strontium  in  dilute  hydrochloric  acid.     The  heats  of  form- 
ation of  strontium  compounds  recorded  by  him  are  consequently  too 
small  to  the  extent  of   110  Cal.  H.  M.  D. 

Magnesium  Permanganate  as  an  Oxidising  Agent.  Arthur 
MicuAEL  and  Wightman  W.  Garner  (Amei'.  Chem.  J.,  1906,  35, 
267 — 271). — Magnesium  permanganate  dissolves  in  methyl  alcohol, 
forming  a  solution  which  is  fairly  stable  at  the  ordinary  temperature, 
but  it  readily  attacks  ethyl  and  propyl  alcohols.  The  salt  is  .'soluble  in 
glacial  acetic  acid  and  in  methyl  and  ethyl  acetates,  and  yields  com- 
paratively stable  solutions.  Propionic  acid  is  slowly  attacked  by  the 
f-alt,  whilst  butyric  and  isovaleric  acids  are  violently  decomposed  with 
evolution  of  carbon  dioxide.  The  salt  dissolves  in  acetone,  but  a 
reaction  immediately  takes  place  with  development  of  heat.  Glacial 
acetic  acid  and  pyridine  are  the  only  solvents  which  are  found  to  be 
sufficiently  stable  towards  the  salt  to  be  of  practical  use  for  oxidation 
purpo.ses.  Benzene  and  its  homologues  are  readily  attacked  by  a  solu- 
tion of  magnesium  permanganate  in  glacial  acetic  acid,  with  evolution 
of  carbon  dioxide.  Open-chain  hydrocarbons,  such  as  hexane,  undergo 
similar  oxidation. 

Magnesium  permanganate  is  more  soluble  in  pyridine  than  in  glacial 
acetic  acid,  but  the  solution  in  the  former  solvent  has  much  weaker 
oxidi.sing  powers.  It  is  suggested  that  the  aqueous  solution  of  the  salt 
would  be  serviceable  for  the  oxidation  of  ditlicuUly  oxidisable  sub- 
stances and  also  for  cases  in  which  it  is  desirable  to  prevent  the 
formation  of  jin  :ilk:iline  solution.  K.  G. 
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Lead  and  Arsenic.  K.  Friedrich  {Metallurgie,  1906,  3,  41—52). 
— Alloys  containing  0 — 3 4  4  per  cent,  of  arsenic  have  been  prepared 
and  examined,  the  preparation  of  alloys  richer  in  arsenic  not  being 
found  possible.  Partial  separation  of  lead  takes  place  in  the  liquid 
state.  The  freezing-point  curve  consists  of  two  branches  only,  the 
eutectic  point  occurring  at  292°  and  2*5 — 3  per  cent,  of  arsenic.  The 
probable  course  of  the  curve,  allowance  being  made  for  the  separation 
of  the  liquid  into  layers,  is  discussed.  Microscopic  examination 
shows  the  presence  of  lead,  arsenic,  and  the  eutectic  only.  There  is  no 
evidence  of  the  existence  of  the  compounds  PbgAs^,  PbAs,  Pb^Asg,  or 
PbgAs  (Descamps,  Abstr.,  1878,  705),  or  of  PbgAsg  (Spring,  Abstr., 
1883,  650).  0.  H.  D. 

Some  Metals  and  Minerals  found,  in  the  Excavations  of 
the  Tell  Acropolis  of  Susa  in  Persia.  Marcellin  Berthelot 
and  GusTAVE  Andre  {Compt.  rend.,  1906,  142,  473 — 480.  Compare 
Abstr.,  1901,  ii,  514,  515;  1902,  ii,  261,  397;  1905,  ii,  164).— The 
original  contains  a  description  and  analysis  of  fifteen  metallic  frag- 
ments obtained  from  the  excavations  at  Susa  and  dating  from  1000 
to  750  B.C.  A  silver  vase  in  which  all  the  silver  was  in  the  form  of 
chloride  contained  1*12  per  cent,  of  gold.  Five  of  the  eleven  bronze 
objects  examined  contained  nickel,  and  the  lead  fragments  consisted 
of  pure  lead  or  fused  litharge  or  lead  silicate.  M.  A,  W. 

Copper  and  Sulphur.  E.  Heyn  and  O.  Bauer  {Metallurgie, 
1906,  3,  73 — 86). — Cuprous  sulphide  and  copper  are  not  perfectly 
miscible  in  the  molten  condition,  mixtures  containing  from  9  to  85 
per  cent,  of  Cu^S  separating  into  two  liquid  layers.  The  freezing- 
point  cui've  falls  from  1127°,  the  freezing  point  of  cuprous  sulphide,  to 
1102°,  then  remaining  horizontal  until  the  disappearance  of  one  liquid 
phase,  and  afterwards  falling  to  the  eutectic  temperature,  1067°,  then 
rising  again  to  1085°,  the  freezing  point  of  copper.  The  eutectic 
contains  3  82  per  cent,  of  cuprous  sulphide. 

Sulphur  dioxide  is  without  action  on  copper  at  900 — 1100°,  except 
in  presence  of  a  reducing  agent,  such  as  carbon,  in  which  case  cuprous 
sulphide  is  formed.  At  this  temperature  the  reaction  Cii.,S  + 2Cu20  = 
SOj  +  6Cu  is  complete. 

Selenium  and  tellurium  when  added  to  corper  give  rise  to  a  micro^ 
structure  quite  s-imilar  to  that  produced  by  sulphur.  The  following 
delicate  test  may  be  used  to  distinguish  them.  Turnings  of  the  alloy 
are  warmed  with  a  10  per  cent,  solution  of  potassium  cyanide,  a  little 
alcohol  is  then  added,  and  then  a  solution  prepared  by  dissolving  25 
grams  of  cadmium  acetate  in  200  grams  of  acetic  acid  and  diluting  to 
a  litre  with  water.  Even  minute  quantities  of  cuprous  sulphide  cause 
a  yellow  precipitate,  selenium  causes  an  orange  precipitate.  In  the 
case  of  tellurium,  the  addition  of  potassium  cyanide  alone  causes  a 
red  coloration,  similar  to  tliat  of  permanganate  ;  cadmium  acetate  and 
alcohol  then  give  a  greyish-black  precipitate.  Ferrous  sulphide  does 
not  give  this  reaction. 

The  paper  is  illustrated  by  a  number  of  micro-photographs, 

C.  H.  D. 
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Cuprammonium  Salts.  David  W.  Horn  (Amer.  Chetn.  J., 
1'j06,  35,  271 — 286). — The  prepiration  and  properties  of  the  fol- 
lowing salts  are  described :  CuCoO^,2NH3,2H.,0  ;  CuCp^.oNHg ; 
CuC2U„4NH3,2H20;  CuaO^,2NH, ;  and  CuC.pJ.NHg.  The  first  of 
these  has  been  described  previously  by.  Vogel  and  by  Seubert  and 
Rauter  (Abstr.,  1892,  1-431).  The  bearing  of  these  salts  on  the 
question  of  types  of  cuprammonium  compounds  is  discussed,      E.  G. 

Double  Salts  of  Mercuric  Chloride  with  the  Alkali 
Chlorides  and  their  Solubility.  Harry  W.  Foote  and  L.  H. 
Levy  {Amer.  Chem.  J.,  1906,  35,  236— 246).— The  solubility  method 
of  investigating  the  double  salts  formed  in  mixtures  of  two  single 
salts  (Abstr.,  1903,  i,  797)  has  been  applied  to  the  double  salts  of 
mercuric  chloride  with  potassium,  sodium,  and  rubidium  chlorides. 
The  cjesium  mprcuric  chlorides  have  been  studied  previously  (Abstr., 
1903,  ii,  728).     The  following  results  have  been  obtained. 

The  three  potassium  mercuric  chlorides,  2KCl,HgClo,H,0 ; 
KCl,HgCl2,H.,0.  and  KCl,2HgCl.,,2H20,  described  by  Bonsdorf"  {Ann. 
Phys.  Chem.,  1829,  [ii],  17,  115)^  a.e  found  to  exist  at  25°. 

Two  sodium  mercuric  chlorides,  2NaCl,HgCl.-,  and  NaCl,HgCl.,,2H.,0, 
have  been  described  by  Bonsdorf  iloc.  cit.).  The  existence  of  the 
latter  salt  has  bten  confirmed,  but  it  has  been  found  that  the  former 
salt  does  not  exist  between  10*3°  and  25°. 

The  five  following  rubidium  mercuric  chlorides  are  formed 
.at  25":  RbCLSHgCl, ;  3RbCl,4HgCl.„H.,0 ;  RbCl,HgCl.„H.,0 ; 
3RbCl,2HgCl.„2H,0,  and  2RbCl,HgCl,,H.,0.'  No  evidence  Was 'ob- 
tained of  the  existence  of  the  salts  2RbCl,HgCl,;  2RbCl,HgC]o,2H.A 
and  RbCl,HgCl.>,  described  by  Godeffroy  {Arch.  Pharm.,  1878,  [iii], 
12,  47).  The  double  salts,  2RbCl,HgCl,„H.,0  and  3RbCl,4HgC].,,H.,0, 
were  isolated  and  analysed ;  the  former  yields  large,  well-defined 
crystals  and  the  latter  crystallises  in  silky  needles. 

The  solubilities  of  the  mercuric  alkali  chlorides  are  plotted  as  a 
curve,  and  an  account  is  given  of  the  behaviour  of  the  various  salts 
on  recrystallisation.  E.  G. 

Double  Iodides  of  Mercury  and  Calcium.  Andr6  Dubois 
{Compt.  rend.,  1906,  142,  3'J5 — 398). — When  calcium  and  mercuric 
iodides  aie  alternately  dissolved  in  water  until  the  saturation  point  is 
reached,  a  solution  of  the  composition  C.il2,l"30Hgl2,12'30H2O  and 
sp.  gr.  2-89  at  159°  is  obtained.  On  cooling  slightly,  large,  deli- 
quescent, yellow  crystals  of  the  formula  CaI._„HgI._,,8H20  are  depositetl. 
These  dissolve  in  water  and  many  organic  solvents  without  decomposi- 
tion ;  the  sp.  gr.  at  0°  is  3258  to  3337.  If  the  mother  liquor  is 
warmed  and  more  mercuric  iodide  dissolved,  then  on  cooling  to 
0"  small  crystals  of  the  composition  Cal.^,5HgI^„8H.,0  are  obtained. 
In  contact  with  water  and  certain  organic  liquids,  this  substance 
decomposes  with  separation  of  mercuric  iodide  If  the  solution 
previously  menticned  is  cooled  below  C^,  then,  in  addition  to  the.«;e  small 
cryntalfi,   large,  elongated  prisms  of  the  composition 

3Cai.,4HgI.^,24H.p 
separate.     In  contact  with  water,  mercuric  iodide  feparates,  but  it 
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dissolves  readily  in  alcohols,  glycerol,  ethyl  acetate,  acetone,  aniline, 
and  other  organic  liquids.     Its  sp.  gr.  at  0°  is  356  to  3'66. 

H.  M.  D. 

Compounds  of  the  Rare  Metals  of  the  Cerium  Group. 
Camille  Matignon  {Gompt.  rend.,  1906, 142,  391—393). — .1  cliim  for 
priority  {compire  Brill,  this  vol.,  ii,  27).  II.  M.  D. 

Boiling  and  Distillation  of  Nickel,  Iron,  Manganese, 
Chromium,  Molybdenum,  Tungsten,  and  Uranium.  Henri 
MoissAN  (Compt.  rend.,  1906,  142,  425 — 430.  Compare  this  vol.,  ii,  92, 
175). — The  metals  of  the  iron  group  can  be  distilled  in  the  electric 
furnace,  yielding  crystalline  distillates  which  have  the  same  chemical 
properties  as  the  tinely-powdered  metals.  The  metals  differ  greatly  in 
their  boiling  points  :  manganese  is  the  m>st  volatile,  then  follow,  in 
order,  nickel,  chromium,  iron,  nnd  uranium,  molybdenum  and 
tungsten  being  the  most  refractory.  The  distillation  of  iron  presents 
the  greatest  difficulty  owing  to  the  tumultuous  fr«)thing  caused  by 
the  boiling  metal  evolving  the  gas  occlu  led  by  the  fused  metal  ;  a 
similar  phenomenon  is  exhibited  by  molybdenum.  M.  A.  W. 

Iron-carbon  Alloys  of  High  Carbon  Content.  F,  WUst 
[Metallurgie,  1906,  3,  1 — 13). — The  theory  of  Roozeboom  (Abstr  , 
1900,  ii,  728)  is  found  to  break  down  in  the  cise  of  iion-carbon  alloys 
of  high  c  irbon  content,  as  has  been  pointed  out  by  Heyn  (Abstr., 
1904,  ii,  737).  When  the  freezing  point  of  iron  has  been  depressed 
to  1130°  by  the  addition  of  carbon,  further  increase  of  carbon  does  not 
produce  any  further  change  of  freezing  point,  and  graphite  does  not 
separate  from  the  liquid  solution.  A  development  of  heat  in  cooling 
between  1130°  and  700°  could  not  be  recognised.  Microscopic 
examination  of  alloys  cooled  from  different  temperatures  shows  that 
cementite  is  first  formed  on  solidification,  but  ceases  to  be  the  stable 
form  below  1000°.  Below  700°,  it  is  metastable,  and  does  not  break  up 
on  prolonged  heating.  The  final  state  of  equilibrium  is  ferrite  + 
graphite.  The  possible  constitution  of  martensite,  troostite,  and 
sorbite  is  al>o  discussed.      '  C  H.  D. 

Influence  of  Phosphorus  on  the  Solubility  of  Carbon  in 
Iron.  V.  Fettweis  {Metallurgie,  1906,  3,  60 — 62). — The  experiments 
were  carried  out  by  adding  iron  phosphide  to  a  pure  Swedish  cast  iron 
in  a  magnesia  crucible.  The  quantity  of  carbon  dissolved  by  iron 
diminishes  with  increasing  phosphorus,  falling  by  about  05  per  cent, 
for  each  additional  2  per  cent,  of  phosphorus.  Iron  phosphide  appears 
to  dissolve  a  certain  amount  of  carbon,  but  the  condition  in  which  it 
is  retained  is  undetermined.  C.  H.  D. 

Selenium-iron  Alums.  Cesahe  Roncaqliolo  {Gazzetta,  1905, 
35,  ii,  553 — 562). — Jron  rubidium  selenium-alum, 

Rb.,Fe2(Se04)„24H20, 
prepared  by  di.ssolving  fresfily-preeipitaled  ferric  hydroxide  in  excess 
of  selenic  acid  solution  and  adding  the  calcuhited  amount  of  rubidium 
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carbonate,  separates  in  pale  violet  crystals  belonging  to  the  regular 
system  and  melts  at  40 — 45°  in  its  water  of  crystallisation,  giving  a 
red  liquid.  It  has  a  sp.  gr.  2-1308  at  15°,  and  at  18°  its  index 
of  refraction  is  I "50473  for  the  medium  red,  1  50699  for  the  D  lines, 
r51190  for  the  medium  green,  1"51725  for  the  medium  blue,  and 
1-52290  for  the  medium  violet. 

Iron  cceshun  selenium-alum,  Cs.2Fe2(SeO^)j,24H20,  forms  violet 
cry>tals  of  the  regular  system  and  melts  afc  55 — 6U°  in  its  water  of 
cryst:illisation.  It  has  a  sp.  gr.  3-6176  at  15°,  and  its  index  of  re- 
fraction is  1-50884  for  the  mean  red,  1-51164  for  the  D  lines,  1-51615 
for  the  mean  green,  1-52092  for  the  mean  blue,  and  1-52645  for  the 
mean  violet.  If,  in  the  preparation  of  this  alum,  the  solution  is 
heated  extessively,  a  greenish-yellow,  amorphous  basic  selenate  of 
iron  and  csesium  is  deposited.  T.  H.  P. 

Constitution  of  Chromic  Sulphates.  Albert  Colson  (Compt. 
rend.,  1906,  142,  402 — 404). — When  the  green  solution  obtained  by 
saturating  chromic  acid  solution  at  -  4°  with  sulphur  dioxide  is  at  once 
evaporated  in  a  vacuum,  crystals  of  the  composition  Cr2(SOj3,6H20 
are  deposited.  From  the  data  obtained  for  the  heat  change  when 
barium  chloride  is  added  to  the  freshly-prepared  solution  of  the  sulphate 
and  to  the  solution  which  has  been  kept  for  twenty-four  hours,  it  is 
concluded  that  none  of  the  sulphuric  acid  of  the  original  substance  is 
precipitated  by  barium  chloride,  but  that  this  substance  rapidly 
changes  into  the  gi-een  sulphate  previously  described,  two-thirds  of 
the  sulphuric  acid  of  which  is  precipitated  by  barium  chloride 
(compare  Abstr.,  1905,  ii,  460).  As  this  change  proceeds,  the  volume 
of  the  solution  diminishes  considerably,  and  from  the  amount  of  this 
contraction  the  author  supposes  that  one  molecule  of  water  enters  the 
molecule  of  the  sulphate  for  each  SO^  gi-oup  which  becomes  precipitable 
by  barium  chloride.  According  to  this  view,  the  violet  sulphate 
would  be  represented  by  Cr2(SO^)3(  1126)3. 

When  a  mixture  of  2  mols.  of  chromic  acid  and  3  mols.  of  sulphuric 
acid  is  dissolved  in  its  own  weight  of  water  and  the  solution  saturated 
with  sulphur  dioxide,  a  green  substance,  supposed  to  have  the 
composition  Cr2(OH)2(SO4H)^,10H2O,  is  obtained.  H.  M.  D. 

Two  Isomeric  Chromium  Chloro-sulphates.  Kudolf  F. 
Weinland  and  Reinhold  Kkebs  {Zeit.  anorg.  Chem.,  1906,  48, 
251 — 259). —  From  an  aqueous  solution  of  green  hydrated  chromium 
chloride  to  which  a  molecular  quiintity  of  sulphuric  aci«l  has  been 
added,  a  salt  of  the  formula  CrCl.S04,8HoO  separates  slowly  in  green 
needles  when  kept  for  a  few  days  in  a  desiccator.  From  the 
blui.sh-grey  hydrated  chromium  chloride,  an  isomeric  compound  has 
been  obtained  in  a  similar  manner;  it  occurs  in  violet,  flittish  needles 
or  in  nearly  rectangular  plates.  A  green  salt,  apparently  identical 
with  the  above  except  that  it  crystallises  with  eH^O,  has  already  been 
described  by  Schiff  and  by  Kecotira  (see  Abstr.,  1902,  ii,  563). 

In  an  acidified  solution  of  the  green  salt  at  0",  neither  silver  nitrate 
nor  barium  chloride  produce  an  immediate  precipitate,  whereas  the 
chloride,  but  not  the  sulphate,  is  immediately  thrown  down  from  an 
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acidified  solution  of  the  violet  salt.  In  a  neutral  solution  of  the  green 
salt  at  0°,  half  the  chlorine  is  immediately  precipitated  by  silver 
nitrate,  whilst  the  whole  of  the  sulphate  is  thrown  down  by  barium 
chloride.  The  authors  consider  that  in  aqueous  solution  the  green 
salt  is  not  ionised,  whilst  the  violet  salt  is  split  up  into  two  ions,  and 
they  have  confirmed  this  conclusion  by  cryoscopic  observations.  In  a 
vacuum  over  sulphuric  acid,  the  green  salt  loses  three  molecules  and 
the  violet  salt  two  molecules  of  water ;  contrary  to  the  view  of 
Recoura  (loc.  cit.),  this  dehydration  is  in  neither  case  attended  with  a 
change  of  function  of  the  acid  groups. 

In  accordance  with  their  behaviour,  the  formula 
[CrClS04(5H20),3H20] 
is  ascribed  to  the  green  salt  and  that  of  [CrS04(6H20),2H20]Cl  to  the 
violet  salt.  G.  S. 

Preparation  of  Antimony  Oxide  from  Antimony  Sulphide. 
SiEGMUND  Metzl  (D.R.-P.  161776). — Antimony  trisulphide  is  only 
incompletely  converted  into  sulphate  by  concentrated  sulphuric  acid 
at  300°,  and  the  product,  being  mixed  with  sulphur,  is  unsuitable  for 
the  preparation  of  oxide.  Dilute  sulphuric  acid  to  which  an  alkali 
sulphate  has  been  added,  however,  converts  the  sulphide  completely 
into  sulphate  at  130°,  all  the  sulphur  being  evolved  as  sulphur  dioxide 
and  the  antimony  separating  in  the  form  of  a  crystalline  double 
sulphate.  The  crystals  are  separated  and  boiled  with  water,  pure 
antimony  trioxide  being  obtained  and  the  sulphuric  acid  and  alkali 
sulphate  regenerated.  The  method  may  also  be  applied  to  antimony 
sulphide  ores.     Magnesium  sulphate  may  replace  the  alkali  sulphate. 

C.  H.  D. 

Peroxides  of  Bismuth.  II.  Alexander  Gutbier  and  R.  BCnz 
{Zeit.  anorg.  Chem.,  1906,  48,  294—296.  Compare  this  vol.,  ii,  174  ; 
Deichler,  1899,  ii,  428). — Deichler  (loc.  cit.)  claimed  to  have  obtained 
pure  homogeneous  "potassium  bismuthate "  by  electrolysis  of  a 
mixture  of  bismuth  oxide,  potassium  hydroxide,  and  potassium  chloride 
and  washing  the  deposit  with  ice-cold  water.  The  authors  have 
repeated  his  experiments,  but  have  been  unable  to  obtain  a  homogeneous 
substance ;  they  regard  the  products  obtained  by  electrolysis  as 
identical  with  those  prepared  by  the  use  of  gaseous  chlorine  and 
consider  that  there  is  no  evidence  of  the  existence  of  "  potassium  bis- 
muthate" or  "  bismuthic  acid."  G.  S. 


Miueralogical    Chemistry. 


Petroleum  from  the  Mayaro-Guayaguayare  District, 
Trinidad  {Bull.  Jmp.  hut.,  1105,  3,  32— 38).— Five  samples  of 
crude  petroleum  have  been  examined  and  the  flash  points  have 
been  determined  by  the  Abel-Pensky  method.  Sam}»le  1,  from 
a    \^ell    near  Pilot  River,  consisted  of  a  black,  opaque  oil.     Sample 
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2,  obtained  from  another  well  in  the  same  vicinity,  was  a  dark 
brown,  nearly  opaque,  rather  viscous  oil.  Sample  3,  from  a  well 
near  Grand  Caille  Point,  was  an  opaque  oil  resembling  sample  2  in 
appearance  and  contained  a  large  percentage  of  solid  paraffin  hydro- 
carbons. Sample  4,  from  a  well  on  the  coast,  north  of  Benitie  Road, 
was  of  similar  character  to  samples  2  and  3,  but  more  viscous. 
Sample  L.  S.,  from  the  Lizard  Spring,  also  resembled  samples  2  and  3. 
The  results  of  the  examination  of  these  samples  are  summarised  in  the 
following  table. 

1.  2.  3.  4.  L.  S. 
Oil  boiling  below  150°  ("light  petrol- 
eum "),  per  cent 230         120           7-6           1-0  10 

Oil  boiling  at  150—300°  ("kerosene"), 

percent 39-5        SO'O        43-1         210        540 

Heavy  oil  boiling  above  300°  (distilled 
under  reduced  pressure),  per  cent. ...         33"0        46*6        44 '6         73'2        3.5 '4 

Coke  and  lo.ss,  per  cent 4'5         114  3'7  4'6  96 

(water, 
1  per  cent. ) 

Sp.  gr.  of  crude  oil  at  17°   0-894       0-913      0-856      0-933      0-900 

Fla.sh  point  of  crude  oil   2-0''         90'       19-5''     about  84=^  60  0' 

It  is  shown  that  a  relation  exists  between  the  percentage  of  light 
oil  in  the  petroleum  from  the  different  wells  and  the  geological 
structure  of  the  country  in  which  the  latter  are  situated.  E.  G. 

Composition  and  Properties  of  Mineral  Pitch  from  Ijebu 
District,  Lagos  {Bull.  Imp.  Inst.,  1905,  3,  39 — 40). — The  sample 
consisted  of  rather  soft,  adhesive  pitch  which  had  an  unplea.sant  odour, 
melted  almost  completely  at  65°,  contained  patches  of  earth  consi.sting 
of  clear  quartz  grains  embedded  in  decomposed  organic  matter,  and 
had  the  following  composition  :  portion  soluble  in  acetone  ("  petrol- 
ene  "),  39*13  per  cent.  ;  portion  soluble  in  chloroform  but  insoluble  in 
acetone  ("  asphaltene "),  1967  per  cent.;  non-bituminous  organic 
matter  and  combined  water  (by  difference),  675  per  cent. ;  ash,  32-83 
per  cent.  ;  moisture,  1-62  per  cent.     Analysis  of  the  ash  gave  : 

SiO.,.  AljO,.  Fe^O.,.  CaO.  MgO. 

89-49  7-39  1-50  108  022 

E.G. 

Fluid  Enclosures  of  Alpine  Quartz  Crystals.  Johannes 
K5NIGSBERGKR  and  W.  J.  MCller  {Ceiitr.  Min.,  1906,  72— 77).— The 
gas-bubbles  in  the  minute  cavities  of  quartz  crystals  from  the 
crevices  in  the  protogine  of  the  Swiss  Alps  disappear  at  temperatures 
of  199—210°,  215—222°,  and  223—229°,  these  intervals  being  the 
temperatures  at  which  the  first  and  la.st  bubbles  disappear  in  one  and 
the  f^ame  crystal.  The  disappearance  of  the  bubbles  is  due  to  the 
expanding  liquid  completely  filling  the  cavity.  When  ignited,  the 
quartz  decrepitates  and  there  is  a  loss  of  017  to  019  per  cent,  of 
water  and  carbon  dioxide.  In  different  crystals,  the  ratio  UjO  :  CO., 
varie<l  from  92  :  8  to  83  :  17.  After  ignition,  the  quartz  was  digested 
with  water  for  the  purpose  of  dissolving  out  and  analysing  the  salts 
which  had  been  held  in  solution  in  the  liquid  of  the  cavities.     The 
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following  figures  give  tho  composition  of  the  liquid  enclosures   of  a 
crystal  from  Bachistock  : 


H20. 

CO2. 

Na. 

K. 

Li. 

Ca. 

CL 

SO,. 

0,. 

83-4 

9-5 

2-0 

0-7 

0-2? 

0-3 

1-6 

05 

1-8 

This  may  be  taken  as  representing  the  composition  of  the  solvent 
from  which  the  minerals  in  the  crystal-lined  crevices  grew,  and  in 
this  connection  the  presence  of  alkali  salts  is  of  signifi  ;ance. 

L.  J.  S. 

Tinstone  from  Madagascar  (Bull.  Imp.  Inst.,  1905,  3,  41). — 
This  mineral  consisted  of  massive  tinstone  and  gave  the  following 
results  on  analysis:  SnO.^,  97'98  per  cent.;  FegOg,  0'15  per  cent.; 
CaO,  0*20  per  cent. ;  insoluble  residue  (principally  niobic  and  tantalic 
oxides),  r55  per  cent.  E.  G. 

Formation  of  Oceanic  Salt  Deposits.  XLVI.  Anhydrite, 
Syngenite,  Glauberite,  and  Penta-salt  at  83°  and  the  Forma- 
tion of  Calcium  Chloride  and  Tachhydrite.  Jacobus  H.  van't 
HoFF,  P.  Farup,  and  J.  D'Ans  {Sitzungsber.  K.  Akad.  Wiss.  Berlin, 
1906,6,  218—224.  Compare  Abstr.,  1903,  ii,  143,  368,  434,  555; 
1904,  ii,  417,  492). — The  composition  of  the  saturated  solutions  which 
limit  the  deposition  of  anhydrite,  syngenite,  glauberite,  and  penta- 
salt  at  83°  has  been  determined.  The  limiting  solution  for  the  pair, 
anhydrite,  glauberite,  is  situated  in  the  kieserite  region,  and  its  com- 
position is  1000H2O,18Na2Cl2,47-5MgCl2,13-5MgSO4,0-28CaSO4.  That 
for  glauberite  and  syngenite  is  in  the  glaserite  region  and  of  the 
composition  100(tH2O,40-5Na2Cl2,33-5K2Cl2,6-5Na2SO4.  Syngenite 
and  penta-salt  are  separated  by  the  solution 

1000H2O,40-5Na2Cl2,38-5K2Cl2,2Na2SO4,0-18CaSO4, 
penta-salt  and  anhydrite  by  the  solution 

1000H2O,32Na2Gl2,31K2Cl2,20-5CaCl2,0-07CaSO4. 
In  determining  the  composition  of  the  last  solution  it  was  found  that 
double  decomposition  between  anhydrite  and  potassium  chloride 
takes  place  according  to  the  equation  6CaS04  +  2KC1  -I-  HgO  = 
K2S04,50aS04,H20  -f-  CaCh,.  This  transformation  accounts  for  the 
greatly  increased  percentage  of  calcium  in  this  solution. 

H.  M.  D. 

Two  New  Mineral  Phosphates  from  Russia.  S.  P.  Popoff 
(Centr.  Min.,  1906,  112 — 113). — The  new  minerals  occur  in  the  beds 
of  limonite  ore  on  either  side  of  the  Straits  of  Kerch,  namely,  in  tho 
Kerch  Peninsula,  Crimea,  and  at  Taman. 

Pwravivianite,  (Fe,Mn,Mg)3P20g,8H20,  differs  from  vivianite  in  con 
taining  some  manganese  and  magnesium  replacing  iron  (anal.  1).  The 
radially  arranged  crystals  are  transparent,  and  blue  in  colour. 

Kertachenite,  (Fe,Mn,Mg)0,Po./ >.j,P,_,0^,71l20,  is  found  as  dark  green, 
almost  black,  flattened  cryst.ils,  lorming  radially  fibrous  aggregates 
(anal.  II). 
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v.o,. 

FeD. 

Ke,03. 

MuO. 

MgO. 

CaO. 

HoO. 

Total. 

Sp.  gi-. 

I.  2701 

3912 

0  00 

2  01 

1-92 

0-48 

29-41 

100-00 

2"66— 2-67 

II.  28-20 

9-49 

32-93 

1-92 

1-55 

0-47 

24-98 

99-54 

2-65 

L.  J.  S. 

Loss  on  Ignition  as  a  Mineralogical  Character.  Victor 
GoLDSCHMiDT  (Ja/irb.  Min.,  1906,  i,  16 — 19). — The  loss  in  weight  when 
a  mineral  is  ignited  is  a  definite  quantity,  which  may  be  readily  deter- 
mined, and  its  use  as  a  character  of  determinative  value  is  recom- 
mended. It  is  necessary  to  state  the  conditions  of  heating — -whether 
over  a  spirit-lamp,  blowpipe,  in  an  electric  furnace  or  muffle,  or  whether 
the  mineral  is  enclosed  in  a  borax  or  silicate  fusion.  In  most  cases  the 
loss  in  weight  corresponds  with  the  amount  of  water  contained  in  the 
mineral,  although  sometimes  other  substances  (mercury,  sulphur, 
ammonia,  Ac.)  may  be  expelled ;  in  certain  cases,  as  when  iron  is 
oxidised,  there  may  be  an  increase  in  weight.  It  is  proposed  to  give 
determinations  of  this  character  for  different  groups  of  minerals 
(compare  following  abstract).  L.  J.  S. 

Loss  on  Ignition  of  Zeolites  as  Mineralogical  Characters. 
Victor  Goldschmidt  and  P.  Hermann  {Jahrb.  Min.,  1906,  i,  20 — 26. 
Compare  preceding  abstract). — Various  zeolites,  in  small  fragments, 
were  heated,  30 — 100  mg.  at  a  time,  in  a  platinum  spoon  over  a  spirit- 
lamp,  and  at  the  end  of  each  ten  minutes  the  loss  in  weight  determined 
on  a  balance  weighing  to  1  mg.  ;  a  constant  weight  was,  as  a  rule, 
obtained  after  the  second  heating.  The  results  so  obtained  for  18 
species  of  zeolites  and  for  datolite,  pectolite,  and  prehnite  are  stated. 
The  loss  in  each  case  agrees  with  the  percentage  of  water  contained  in 
the  minerals.  L.  J.  S. 
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Cheyne -Stokes  Breathing.  Marcus  S.  Pembrey,  Arthur  1*. 
liEKUARD,  and  H.  French  {I'roc.  Physiol.  Soc,  1905-6,  vi— viii ;  ./. 
J'hi/iiioL,  34.  Ccuipaie  Abstr.,  1905,  ii,  263). — Administration  of 
oxygen  in  two  cases  of  Cheyne  Stokes  breathing  caused  the  breathing 
to  become  continuous.  Air  containing  4  67  per  cent,  of  carbon 
dioxide  almoi-t  abolished  the  apntcic  pau.-^es.  The  bhiod-pressure  is 
rather  higher  during  the  j>eriods  of  hyj)erpn«i'a.  \V.  P.  H. 

Respiration  of  Heart,  -with  Special  Reference  to  the  Heart 
of  Limulus.  H.  II.  Nkw.man  {Avter.  J.  PhynioL,  19(  6, 16,  .'.71—386). 
— The  heart  ganglion  is  comparatively  indifferent  to  lack  of  oxygen. 
Hydrogen  exercises  a  favourable  influence  on  cardiac  rhythm.  The 
heart  ganglion  is  very  sensitive  to  carlxm  dioxide,  and  shows  a  primary 
stimulation  followed  by  a  quick  fall  to  diastolic  standstill.     Recovery 


238  ABSTRACTS  OF   CHEMICAL  PAPERS. 

is  rapid.  The  heart  muscle  is  very  much  less  sensitive  to  carbon 
dioxide.  The  heart  ganglion  is  much  more  resistant  to  lack  of  oxygen 
than  is  the  central  nervous  system.  Asphyxia  is  believed  to  be  due  to 
an  accumulation  of  carbon  dioxide  produced  by  the  activity  of  both 
muscular  and  ganglionic  elements  of  the  heart,  but  affecting  chiefly 
the  ganglionic  element.  Vv'^.  D.  H. 

Absorption  and  Consumption  of  Oxygen  in  Heart  Tissue. 
E.  G.  Martin  (Amer.  J.  Physiol,  1906,  15,  303— 320).— Experiments 
on  strips  of  turtle's  ventricles  show  that  they  soon  cease  beating  in 
solutions  free  from  oxygen.  Oxygenation  easily  induces  recovery, 
whereas  the  addition  of  calcium  to  a  sodium  chloride  solution  free  from 
oxygen  does  not.  The  excellent  recovery  which  follows  the  addition  of 
a  calcium  salt  to  a  solution  containing  oxygen  indicates  that  the  ability 
of  the  cardiac  tissue  to  absorb  oxygen  from  the  surrounding  medium 
is  dependent  on  the  presence  within  it  of  calcium  ions.  In  alkaline 
solutions,  the  effect  is  explained  by  supposing  that  the  alkali  decom- 
poses some  substance  containing  oxygen  in  the  tissue,  and  thereby  a 
definite  store  of  oxygen  is  available  which  is  not  affected  by  other 
modes  of  treatment.  W.  D.  H. 

The  Glycuronic  Acid  of  the  Blood  Corpuscles.  Raphael 
Lepine  and  BouLUD  (Conip<.  re7id.,  1906,  142,  196—199.  Compare 
Abstr.,  1904,  ii,  422;  1905,  ii,  730).— The  glycuronic  acid  in  the 
blood  of  the  dog  and  man  is  contained  mainly  in  the  corpuscles  ;  it  is 
only  in  the  layer  of  serum  nearest  the  corpuscles  in  centrifugalised 
blood  that  any  is  found.  Glycolysis,  which  may  occur  even  during 
centrifugal isation,  leads  to  a  lessening,  and  ultimately  to  the  disappear- 
ance, of  the  acid.  W.  D.  H. 

Catalases  of  the  Blood.  Leopold  van  Itallie  {f'roc.  K.  Akad. 
Wetensch.  Amsterdam,  1906,  8,  623' — 628). — Blood  from  various 
animals  was  heated  for  half  an  hour  at  63°  (compare  Senter,  Abstr., 
1903,  ii,  661),  cooled  to  15°,  and  mixed  with  hydrogen  peroxide 
t^olution,  when  the  presence  of  active  catalase  was  indicated  by  the 
evolution  of  oxygen.  Human  and  monkey  blood  appeared  still  to 
contain  catalase,  which  was  shown  to  be  absent  in  the  blood  of  horses, 
oxen,  pigs,  goats,  sheep,  rabbits,  rats,  hares,  chickens,  pigtons,  fish, 
and  frogs.  The  results  suggest  that  the  catalases  occurring  in  the 
blood  of  different  species  of  animals  are  not  identical,  E.  F.  A. 

Adaptation  of  the  Salivary  Secretion  to  Diet.  C.  Hugh 
Neilson  and  Oliver  P.  Terry  {Amer.  J.  Physiol.,  1906,  15, 
406 — 411). — Dogs'  saliva  contains  an  active  ptyalin,  but  is  relatively 
inert  compared  to  human  saliva.  Like  the  other  secretions  (for 
example,  that  of  the  pancreas),  there  is  an  adaptation  to  diet ;  the 
saliva  and  extracts  of  the  salivary  glands  of  dogs  fed  on  bread  is  more 
strongly  amylolytic  than  that  from  those  fed  on  meat.        W.  ]>.  H. 

Gastric  Secretion.  J.  Sydney  Edkins  {J.  Physiol.,  1906,  34, 
133 — 144.      Compare    Abstr.,    1905,    ii,    730).— Extracts    of    pyloric 
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mucous  membraue  iu  boiling  water  with  0*4  per  cent,  hydrochloric  acid 
contain  a  substance  which,  on  injection  into  the  bload- vessels  of  an 
animal,  leads  to  the  secretion  of  gastric  jui  ;e.  Extracts  made  with  cold 
water,  peptone,  dextrose,  or  glycer.)!  contain  variible  anount^  of  the 
same  material.  Extracts  of  the  fundus  mucous  membrane  do  not 
contain  it.  Some  inactive  extracts  of  pyloric  or  true  cardiac  mucous 
membrane  c.in  be  activated  by  boiling  or  by  treatment  with  acid. 
This  is  not  so  for  the  inactive  exti*acts  of  the  fundus.  Atropine  does 
not  diminish  the  reaction  of  an  animal  to  this  excitant.  The  sub- 
stance is  not  a  ferment,  for  boiling  increases  rather  than  lessens  its 
activity.  W.  D.  H. 

Digestion  in  the  Horse  when  Fed  on  Maize.  Arthur 
ScHEUNERT  and  Walther  Grim-MER  {Zeit.  phijsiol.  Chem.,  1906,  47, 
88 — 125.  Compare  Abstr.,  1905,  ii,  733). — The  digestive  contents  in 
the  horse  when  fed  on  maize  show  great  variations ;  the  amount  of 
water  in  the  stomach  is  usually  high  and  the  reaction  there  is  alka- 
line. There  is  a  considerable  amount  of  lactic  acid  and  similar 
fermentation  occurring  in  the  intestinal  contents.  Passage  into  the 
cfecum  begins  early.  Digestion  of  carbohydrate  in  the  stomach  is 
slow,  as  in  feeding  on  oats,  whereas  proteid  digestion  is  more  rapid 
than  with  oats.  Absorption  is  fairly  large  tn  the  stomach,  but  is 
larger  in  the  small  intestine.  W.  D.  H. 

Adaptation  of  the  Pancreas  to  Lactose.  R.  H.  Aders  Plimmer 
{J.  Physiol,  1906,  34,  93  — 103). — It  is  shown  that  in  no  circum- 
stances, whatever  the  diet,  does  the  pancreatic  juice  in  animals  contain 
lactase.  The  adaptation  of  the  pancreas  in  secreting  lactase,  stated  to 
occur  in  animals  fed  with  milk  or  with  lactose,  does  not  exist.  The 
opposite  result  previously  obtained  by  Weinland  and  by  Bainbridge  was 
due  to  fallacious  methods  of  exp?rimeut  and  analysis.  This  suggests 
some  doubt  as  to  Pawloff's  general  view  regarding  the  adaptation  of  the 
pancreatic  secretion  to  the  nature  of  the  foods  given.  W.  D.  H. 

Metabolism  and  Action  of  Nerve-cells.  F.  H.  Scott  {Brain, 
1905,  506 — 526). — The  microchemical  reactions  of  Nissl's  granules  in 
nerve-celU  indicate  their  similarity  to  a  substance  found  in  pancreatic 
and  gastric  cells.  Held's  neurosomes  are  morphologically  homologous 
with  the  zymogen  granules  of  gland-cells.  There  is  an  interdepen- 
dence between  the  amount  of  Nissl  substance  and  the  number  of  neuro- 
somes, exactly  as  there  is  between  the  piozymogen  of  Macallum  and 
the  number  of  zymogen  granules.  The  nuclei  of  nerve-cells  and  gland- 
cells  also  resemble  one  another.  All  these  cells  are  considered  to 
control  changes  in  proteids,  and  the  hypothesis  is  advanced  that  nerve- 
cells  form  a  proteolytic  ferment.  W.  D.  H. 

Influence  of  Diet  on  Growth  and  Nutrition.  C'halmehs  Wat- 
80.\  and  A.M>REW  Hunter  (./.  Physiol.,  1 906,  34,  1 1 1  —  1 32).— A  detailed 
account  of  expeiimeuts  previously  published  (this  vol.,  ii,  101). 

W.  L>.  U. 
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Nutrition  with  Proteid  and  Glycogen  Analysis.  Eduard 
Pfluger  {PJiiiger's  Archiv,  1906,  111,  303— 308).— The  flesh  of  the 
cod  is  at  all  times  almost  free  from  both  glycogen  and  fat.  Whether 
there  is  more  glycogen  in  the  muscles  of  the  living  animal  is  not  yet 
settled.  The  ash  is  largely  removed  by  boiling,  but  this  can  be  again 
added  to  the  flesh  ;  whether  the  addition  be  made  or  not,  a  pure  cod 
diet  is  harmful  and  provokes  diarrhoea,  but  this  may  be  overcome  by 
mixing  it  with  gelatin.  Such  a  diet  is  peculiarly  suited  to  experiments 
on  pure  proteid  nutrition.  The  proteid  intake  can  be  increased  by 
adding  "  nutrose "   (not  nutrin,  for  that  contains  6  per  cent,  of  fat). 

Some  difficulties  experienced  in  the  estimation  of  glycogen  in  cod 
flesh  are  described.  W.  D.  H. 

Effect  of  Cerebral  Anaemia  on  Nerve-cells.  Leonard  E. 
Hill  and  Frederick  W.  Mott  {Proc.  Physiol.  Soc,  1905—6,  iv — v; 
J.  Physiol.,  34). — In  anaemia  produced  by  ligature  of  all  four  cerebral 
arteries,  although  the  nerve-cells  show  chromatolysis,  swelling,  and 
sometimes  displacement  of  the  nucleus,  they  are  not  incapable  of 
recovery,  because  the  neuro-fibrils  can,  by  Cajal's  method,  be  shown 
to  remain  intact.  W.  D.  H. 

Fatigue  of  Nerves.  -F.  H.  Scott  (J".  Physiol,  1906,34,  145—162). 
— The  ineffectiveness  of  a  nerve  on  prolonged  stimulation  cannot  be 
explained  by  abolition  of  conductivity  of  the  nerve-ending.  It  must 
be  supposed  that  the  nerve-cells  secrete  something,  the  passage  of 
which  to  the  ending  is  necessary  for  effective  stimulation.  Recovery 
after  transient  fatigue  is  thus  accounted  for,  but  the  absence  of 
recovery  after  prolonged  excitation  is  attributed  to  the  whole  of  the 
substance  being  used  up  and  to  their  being  incapable  of  obtaining 
more  when  severed  from  their  nerve-cells,  W.  D.  H. 

Chemical  Stimulation  of  the  Cortex  Cerebri.  Samuel  S.  Mh\- 
WEhh  (Univ.  Calif.  Publ.  Physiology,  1906,  3,  17 — 19). — Previous  ob- 
servers have  stated  that  the  cortex  of  the  brain  is  inexcitable  to 
chemical,  as  it  is  to  mechanical,  irritation.  The  chemicals  used,  how- 
ever, were  not  those  nowlcnown  to  act  as  nerve-stimulants.  The  best 
for  the  purpose  are  those  the  anions  of  which  piecipitate  calcium.  Ac- 
cordingly, in  the  present  research,  citrates,  oxalates,  and  fluorides  were 
employed,  as  well  as  sodium  chloride,  creatine,  and  creatinine.  Neither 
as  solids  nor  in  solution,  however,  was  any  stimulation  produced  unless 
the  material  were  applied  to  the  white  matter  beneath  the  cortex  ; 
this  is  best  done  by  injecting  a  few  drops  with  a  capillary  tube  ;  the 
response  was  then  immediate,  and  the  results  rej-embled  those  obtained 
by  the  ordinary  electrical  method.  It  is  suggested  that  electrical 
excitation  changes  the  concentration  of  ions  j>ossibly  of  the  calcium 
precipitants,  and  that  in  tliis  method  the  spreading  of  the  lines  ot 
force  makes  it  difticult  to  say  whether  it  is  giey  or  white  matter  which 
is  really  excited.  W.  D,  H, 

Preparation  of  Cholesterol  from  Brain,  Otto  Eosenheim 
(J.  Physiol,  1906,  34,  104— 105).— Water  is  n  moved  by  mixing  the 
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finely-divided  brain  with  planter  of  Paris  and  then  extracting  with  ace- 
tone. The  first  extract  contains  some  water,  and  tlierefore  less  choles- 
terol. From  the  second  and  third  extracts,  the  bulk  of  the  cholesterol 
crystallises  out.  On  recrystallisation,  it  shows  the  melting  point  and 
optical  activity  of  the  pure  substance.  W.  D.  H. 

Cholesterol  of  Brain.  M.  Christine  Tebb  {J.  Physiol.,  1906,  34, 
106 — 110). — Only  pure  cholesterol  is  obtainable  from  the  human 
brain  when  Rosenheim's  method  of  extraction  is  employed  (see  preced- 
ing abstract).  Cholesterol-ethers  were  not  obtainable,  Baumstark's 
statement  to  the  contrary  being  due  to  the  imperfections  in  his  method. 
This  conclusion  coincides  with  that  BUnz  (Abstr.,  1905,  ii,  841)  arrived 
at  by  a  different  method.  Mixtures  of  cholesterol  and  cholesterol-esters 
gave  melting  points  lower  than  that  of  cholestei-ol  itself,  but  the 
extreme  depression  noted  by  Biinz  was  not  observed.  W.  D.  H. 

Osmotic  Pressure  and  Heart  Activity.  A.  J.  Carlson  {Amer. 
•/.  Physiol.,  1906,  15,  357 — 370). — Details  of  experiments  on  the 
heart  of  the  tortoise  and  king  crab  {Limulus)  are  given,  which  show 
that  hypertonicity  depresses,  and  hypotonicity  stimulates.  The  osmotic 
changes  in  the  blood  is  a  possible  factor  in  disease.  W.  D.  H. 

Intracellular  Colloidal  Salts.  William  A.  Osborne  {J.  Physiol., 
1906,  34,  84 — 92). — If  a  dissociable  salt  composed  of  colloidal  acid 
and  crystalloid  base  is  dialysed  against  a  solution  of  a  dissociable 
crystalloid  salt,  the  base  of  the  latter  will  replace  that  of  the  former. 
As  such  complex  salts  exist  within  cells,  it  is  justifiable  to  assume 
that  the  bases  present  are  tho-^e  of  the  lymph  which  can  penetrate  the 
cell  wall.  Tiie  toxic  action  of  pure  sodium  chloride  solution  must  be 
in  part  due  to  the  replacement  of  the  intracellular  bases  by  sodium, 
if  in  the  colloidal  salt  the  free  acids  have  a  low  solubility  and  form  a 
tine  suspen.sion  when  paitially  precipitated,  then  total  precipitation 
of  the  acid  will  occur  when  the  salt  is  dialysed  against  solutions  of 
diffusible  weak  acids,  although  such  acids  have  a  hydrogen  ion  con- 
centration too  low  to  effect  such  change  without  dialysis.  The  same 
result  will  follow  when  a  salt  is  dialys^ed  against  distilled  water,  but 
here  the  action  is  slow.  This  slow  loss  of  bate  must  be  taken  into 
account  when  living  cells  are  exposed  to  distilled  water.  Proteid  solu- 
tion dialysed  against  a  weak  solution  of  mercuric  chloride  tends  to 
retain  the  heavy  metal  and  thus  acquire  a  greater  concentration  of  the 
latter  than  exi.sts  in  the  dialysing  fluid.  This  reaction  with  heavy 
metals  has  an  important  application  with  regard  to  antiseptics  and 
oligo-dynaraical  action.  W,  D.  H, 

The  Liver  as  a  Storehouse  for  Proteids.  Wilhklm  Seitz 
{PJiuger'8  Archiv,  1906,  111,  309— 334).— Ob.servationp,  jmrtly  histo- 
logical, partly  chemical,  on  starved  and  fed  animals  support  Pfliiger's 
view  that  the  liver  is  a  storehouse,  not  only  for  carbohydrates  and 
fats,  but  for  proteids  also.  W.  D.  H. 

VOL.  Xf.  ii.  17 
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Study  of  the  Phosphorus  Conteat  of  Flesh.  A.  i).  Emmett 
iiud  Haury  S.  Grinbley  (/.  Amer.  C/iem.  >Soc.,  1906,  28,  25—63. 
Compare  Abstr.,  1905,  ii,  542). — Of  the  total  phosphorus  in  beef,  75 
per  cent,  is  soluble  in  cold  water ;  one-fourth  is  present  in  soluble 
organic  compounds,  whilst  the  relation  of  soluble  organic  to  soluble 
inorganic  phosphorus  is  3  :5.  The  corresponding  results  for  veal  are 
64  per  cent.,  one-sixth,  and  3  :  9.  The  percentages  of  phosphorus  in 
the  ash  of  beef  and  veal  are  17*8  and  12"8, 

The  soluble  organic  phosphorus  of  flesh  is  not  in  combination  with 
the  coagulated  proteid,  albumoses,  or  peptones.  The  compounds  are 
not  decomposed  by  a  considerable  excess  of  nitric  acid. 

The  Hart- Andrews  method  {Amer.  Ghem.  ./.,  1903,  30,  470)  of 
separating  and  determining  the  inorganic  and  organic  phosphorus 
gives  satisfactory  results  in  aqueous  extracts  freed  from  coagulable 
proteids.  N.  H.  J.  M. 

Distribution  of  Glycogen  in  Horse-flesh.  Rudolf  Hefelmann 
and  Paul  Mauz  (Zeit.  ilfeatl.  Ghem.,  1906,  12,  61— 63).— The  follow- 
ing quantities  of  glycogen  were  obtained  from  the  various  muscles  of 
slaughtered  horses,  the  figures  expressing  percentages  on  the  dry,  fat- 
free  flesh  : 

Lean  Harness      ■   Well-nourished. 
Horse.  Horse. 

Facial  muscles 0-24  0-047 

Leg  muscles PSO  7-97 

Back  muscles  2-87  10-80 

Abdominal  muscles...     3-92  10*15 

Flank  muscles 4-22  10-5] 

W.  P.  S. 

B'iitration  in  the  Living  Organism.  Leonard  E.  Hill  {Bio- 
chem.  J.,  1906,  1,  55 — 61). — ^A  discussion  of  the  part  fillration  plays 
in  physiological  phenomena,  the  underlying  idea  of  which  is  that,  as  in 
liquids  and  colloidal  solutions  (for  example,  in  living  cells)  the  pres- 
sure is  equally  transmitted  iu  all  directions,  filtration  can  play  little 
or  no  part  in  sucu  phenomena  as  1}  mph-prqduction  and  secretion. 

W.  I).  H. 

Tne  Stimulus  to  Mjlk  Secretion.  Walter  Ueai'e  (I'roc.  J'/iz/niol. 
Soc,  1905 — 6,  i — ii ;  J.  Physiol.,  34) — Starling's  view,  that  the 
hormone  in  milk  secretion  is  an  internal  secretion  from  the  foetus,  is 
disputed,  for  the  mammary  glands  may  be  active  in  virgin  animals. 
Tlie  soui'ce  of  the  stimulus  is  regarded  as  the  ovary,  which  forms  a 
hypothetical  material  named  "  gonadin." 

Note  by  Abstractor. — In  the  discussion  which  ensued,  Starling 
pointed  out  that  the  difl'erence  between  the  ovarian  ovum  and  the 
more  elaborate  ovum  called  a  foetus  is  one  of  degree  only.   W.  D.  H. 

Composition  of  Colostrum.  Ernst  Wintehstein  and  E. 
Strickler  [Zeil.  physiol.  Ghem.,  1906,  47,  58 — 82). — The  colostrum 
proteid,  which  is  heat-coagulable,  yields,  on  hydrolysis,  alanine,  amino- 
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valeric  acid,  leucine,  pyrollidine-2-carboxylic  acid,  serine,  phenyl- 
alanine, tyrosine,  aspartic  acid,  glutamic  acid,  cystine,  arginine, 
histidine,  lysine,  tryptophan,  ammonia,  and  other  substances  not 
identified.  It  also  contains  one  or  more  carbohydrate  complexes. 
Cow's  colostrum  contains  caseinogen,  albumin,  globulin,  fat,  free  fatty 
acids,  lecithin,  cholesterol,  free  glycero-phosphoric  acid,  lactose,  and 
urea.  Tyrosine,  choline,  nuclein,  and  hexone  bases  were  not  found 
Besides  lactose,  there  is  no  optically  active  reducing  carbohydrate. 
Quantitative  results  are  given.  W.  D.  H. 

The  Baudouin  Reaction  in  the  Fat  of  Human  Milk. 
RoDOLPHE  C.  ExGEL  {Zeit.  aiigew.  Cliem.,  1906,  19,  283 — 286.  Com- 
pare Abstr.,  1905,  ii,  468). — After  ingestion  of  sesame  oil,  the  fat  of 
human  milk  gives  the  Baudouin  reaction.  The  reaction  is  obtainable 
from  one  to  one  and  a  half  hours  after  partaking  of  the  oil  and  before 
the  iodine  number  of  the  oil  increases.  L.  de  K. 

Free  Amino-acids  in  Urine.  Guxnar  Forssxer  {Zeit.  physiol. 
Citem.,  1906,  47,  15 — 24). — Ignatowski'.s  naphthalene-)8-sulphonic 
chloride  method  was  employed  for  the  is^olation  of  amino-acids  in 
urine.  The  point  investigated  was  whether  the  excretion  of  amino-acids 
can  be  used  in  the  differential  diagnosis  of  gout.  The  conclusion 
reached  i.s  that  free  glycine  often  occurs  in  the  urine  of  normal 
persons  and  in  those  suffering  from  a  variety  of  diseases,  gout 
included.  W.  D.  H. 

Salt  Glycosuria.  Fraxk  P.  Underhill  and  Oliver  E.  Closson 
{Amer.  J.  Physiol.,  19o6,  15,  321 — 332). — -A  lull  account  of  experi- 
ments previously  published  (this  vol.,  ii,  186).  W.  D.  H. 

Action   of  Acids   and   Alkalis   and   of  Acid,   Neutral,  and 
Alkaline   Salts  on  Tadpoles.     Herbert   E.   Koak   {Bio-chem.   J., 
1906,  1,  88—110). — The  ions  which  exert  the  most  powerful  action  on 
tadpoles   are    those  of    hydrogen    and    hydroxyl,   which    kill    in   con- 
centrations of  0-001   and  0'002J/.  respectively.     These  ions  probably 
ru  more  stable  compounds  or  aggregations  with  protoplasm  than  do 
'se  of  neutral  salts.     The  degree  of   toxicity  of  acid  and  alkaline 
lt.s    is  roughly   proportional   to   the  concentration   of    hydrogen    or 
Iroxyl  ions  in  their  j-olutions.     Neutral  salts  do  not  kill  until  the 
iiiotic  pre.ssure  rises  above  that  of  the  duids  of  the  organism.     There 
therefore,  a  long  range  where  such  salts  are  comparatively  harmless, 
I  )ve   which    is  a  short  range   where  they  are   rapidly   fatal.      \Ji\- 
mged   volume  of  living  cells  does   not  necessarily  imply   isotony. 
me  normal  salts,  however,  like  those  of  heavy  metiils,  barium,  and 
imonium,  have  specific    poisonous   effects.     Some    ions,  in    conceu- 
ttions  below  the  lethal,  accelerate  growth  ;  this  is  most  pronounced 
vith  [ihosphatos.  W.  D.  It. 

,  Pharmacological  Action  of  Digitalis,  Strophanthus,  and 
Squill  on  the  Heart.  <i.  S.  11ay.ne.s  {Jiio-chem.  J.,  1906,  1,  62—87). 
— The  experiments  were  carried  out  on  the  isolated  mammalian  heart. 
It  itt  essential  that  drugs  such  as  those  used  should  be  htandardistd  by 
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bio-chemical  methods.  The  toxicities  of  tincture  of  digitalis  and  squill 
are  equal,  that  of  strophanthus  is  nine  or  ten  times  as  great.  Two 
stages  in  the  action  on  the  heart  are  noticed  :  (1)  stimulation  of  the 
cardiac  muscle  and  vagal  nerve  endings  ;  (2)  increase  of  tonus  and 
acceleration.  In  therapeutical  doses,  squill  increases  the  force  of  the 
heart  much  more  than  the  other  two  drugs ;  it  slows  the  heart  more, 
and  causes  more  constriction  of  the  coronary  vessels.  Digitalis  is  the 
least  eiBcient  of  the  three.  After  a  tropin!  sation,  the  drugs  cause 
very  little  decrease  in  the  heart's  rate.  Digitalis  is  most  irritant  to 
mucous  membranes,  then  comes  squill,  whilst  strophanthus  has  very 
little  irritant  action.  Squill  should  be  used  in  preference  to  the  others 
to  raise  blood -pressure.  W.  D.  H. 

Pharmacological  Studies  of  Magnesium  Salts.  II.  The 
Toxic  Action  of  Intravenous  Injections  on  the  Medullary- 
Centres.  Samuel  J.  Meltzer  and  John  Auer  {Amer.  J.  Fhysiol., 
1906,  15,  387—405.  Compare  Abstr.,  1905,  ii,  743).— Intravenously 
injected  magnesium  salts  are  very  toxic,  but  if  the  injection  is  made 
slowly  the  effects  are  not  much  shown,  hence  the  apparent  harrnless- 
ness  of  magnesium  sulphate  given  by  the  mouth  in  man.  The  most 
marked  effects  are  on  the  respiratory  centre.  It  is  completely  inhibited, 
is  irresponsive  to  venous  blood,  and  the  reflex  effect  of  sensory 
stimuli  is  reduced.  Prolonged  artificial  respiration  produces  restora- 
tion. There  is  a  similar  but  less  marked  effect  on  the  deglutition 
centre,  and  a  still  less  marked  effect  on  the  vaso-motor  centre. 

W.  D.  H. 

Proportion  of  Chloroform  in  the  Organism  during  Anaes- 
thesia. J.  TissoT  (Compt.  rend.,  1906,  142,  234 — 237).— In  animals 
rapidly  anaesthetised  by  chloroform,  the  amount  present  in  the  blood 
may  exceed  50  mg.  per  100  c.c,  and  may  reach  70 — 80  mg.  If  the 
anaesthesia  is  slowly  induced  it  sinks  to  45  or  even  35  mg.  More  than 
70  mg.  per  100  c.c.  of  arterial  bleed  often  causes  death.  In  the  brain 
the  chloroform  is  in  equilibrium  vvith  that  in  the  blood.  If  a' fatal 
result  ensues  at  the  moment  of  the  heart's  arrest,  the  amount  in  the 
l>lood  is  more  than  in  the  brain,  l)ut  aftei-wards  the  amount  in  the  brain 
is  often  higher  than  that  in  the  venous  blood.  The  amount  in  venous 
blood  is  always  less  than  in  arterial  blood.  The  length  of  the  period 
of  anaesthesia,  proportion  of  chloroform  in  the  brain,  and  rapidity  of 
blood  circulation  are  important  factors.  W.  D.  H. 

Behaviour  of  Nitrobenzene  and  other  Aromatic  Nitro- 
compounds in  the  Organism.  Erich  Mever  (Zeit.  phyaiol.  Chem., 
1905,  46,  497 — 509). — Nitrobenzene  administered  either  per  os  or  .sub- 
cutaneously  is  converted  into  p-nitrophenol  and  this  into  p-&mino- 
phenol.  Aniline  is  also  converted  into  p-aminophenol.  ?/i-Nitrophenol 
is  partly  transformed  into  7«-aminophenol.  E.  F.  A. 

Action  of  Hordenine  Sulphate  on  the  Circulation.     Lucji  > 
C\Mus  {Compt.  rend.,  1906,  142,  237-    239).— Action  of  Hordenine 
Sulphate,  Soluble  Ferments,  and  Microbes  {ibid.,  350 — 352). 
Hordenine  sulphate  is  luemolytic,  and  retards  the  coagulation  of   tli' 
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blood.  A  small  dose  excites  the  vagus  nerve  and  slows  the  heart,  a  large 
dose  has  the  opposite  effect.  It  hinder?^  the  action  of  pepsin,  trypsin, 
and  rennio,  but  the  antagonism  is  indirect,  depending  on  the  amount ; 
if  the  ferment  action  is  stopped,  it  goes  on  again  by  increasing  the  pro- 
portion of  ferment.  The  ferment  is  not  destroyed,  only  rendered 
latent.  Invertin,  maltase,  and  lipaseidin  are  not  arrested.  Its 
antiseptic  action  is  mainly  due  to  the  alterations  in  osmotic  pressure  it 
produces.     Clinically  the  drug  has  proved  valuable.  W.  D.  H. 
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Germicidal  Action  of  Potassium  Permanganate.  James  B. 
Garnee  and  Walter  E.  King  {Amer.  Chem.  J.,  1906,  35,  144 — 147) 
— A  series  of  experiments  has  been  made  on  the  action  of  potassium 
permanganate  solutions  of  various  concentrations  on  a  pure  bouillon 
culture  of  Bficillus  typhosus  at  a  temperature  of  37*4^.  The  result.s 
show  that  Xjoll  potassium  permanganate  is  antiseptic  and  that 
.V  458  solution  is  germicidal  to  the  organism.  E.  (i. 

Study  of  the  Process  of  Nitrification  with  Reference  to  the 
Purification  of  Sewage.  Harriette  Chick  {I'roc.  Ro}/.  Soc,  1906, 
5,77,  241 — 266). — Nitrification  in  the  purification  of  sewage,  not- 
withstanding the  large  amount  of  organic  matter  present,  is  attributed 
to  (1)  the  presence  of  organisms  in  symbiosis  with  nitrifying  organisms, 
by  which  the  latter  are  rendered  more  resistant ;  (2)  the  reteution  of 
most  of  the  organic  matter  near  the  surface  of  the  filters  ;  and  (3)  to 
the  very  large  numbers  of  nitrifying  organisms  pi'esent  in  the  filters 
(compare  Winogradsky  and  Omelianski,  Centr.  Bakt.  Par.,  1899,  ii,  5). 

Production  of  nitrites  and  nitrates  may  occur  together,  or  the 
second  process  may  be  retarded  when  the  sewage  is  strongly 
ammoniacal. 

No  evidence  was  obtained  that  absorption  of  ammonia  or  ammonium 
salts  ever  occurs.  Nitrification  is  extremely  rapid,  being  completed 
during  the  time  required  by  percolation  (2  —  3  hour.s). 
-  Of  the  two  proces.ses  investigated,  continuous  filters  and  contact  • 
beds,  the  former  was  found  to  be  the  more  effective  and  possesses  the 
further  advantage  that  clogging  is  more  easily  remedied  than  in  the 
ca.se  of  contact  beds.  N.  H.  J.  M. 

Amide  Nutrition  of  Green  Plants  in  Absence  of  Carbon 
Dioxide.  Julks  Lef^vre  {Compt.  rend.,  1906,  142,  287— 289).— In 
absence  of  both  amides  and  carbon  dioxide  (the  carbon  dioxide  liberated 
being  absorbed  by  baryta),  the  plants  lost  in  weight.     Similar  plants 
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provided  with  amides  developed  in  absence  of  carbon  dioxide.  When, 
however,  these  plants  were  kept  for  a  time  in  darkness  there  was  no 
further  growth.  N.  H.  J.  M. 

Variations  in  Phosphoric  Acid  and  Nitrogen  in  the  Leaf 
Sap  of  Certain  Plants.  Gustave  Andre  {Compt.  rend.,  1906,  142, 
226 — 227). — In  annual  plants,  a  portion  of  the  phosphoric  acid  migrates 
from  the  leaf  to  the  ovule  as  soluble  mineral  phosphate,  whilst  another 
portion  is  displaced  in  combination  with  nitrogenous  substances. 

N.  H.  J.  M. 

Insoluble  Alkali  Compounds  in  Living  Plants  :  Oak  Leaves. 
Maroellin  Berthelot  {Compt.  rend.,  1906,  142,  249 — 257).— Fresh 
oak  leaves,  when  treated  with  calcium  hydroxide,  did  not  give  off 
ammonia.  When  distilled  with  water,  a  trace  of  a  substance  which 
reduced  ammoniacal  silver  nitrate  was  obtained,  but  no  furfuraldehyde. 
The  amounts  of  ash  constituents,  soluble  and  insoluble  in  cold  water, 
were  found  to  be  as  follows  (per  cent,  of  organic  matter)  : 

Na.,0. 

Soluble 0-17 

Insol  uble trace 

Maceration  with  potassium  acetate  slightly  increased  the  insoluble 
potassium  and  the  soluble  calcium  and  magnesium.  Sodium  acetate 
rendered  a  small  amount  of  the  sodium  insoluble.  With  calcium  acetate 
a  distinct  amount  of  the  calcium  became  insoluble,  whilst  the  potassium 
and  magnesium  were  partially  dissolved.  Magnesium  acetate  had  a 
similar  effect,  the  insoluble  magnesium  and  the  soluble  pota.>«sium  and 
calcium  being  increased. 

When  the  dried  leaves  were  extracted  successively  with  water  and 
dilute  hydrochloric  acid,  a  small  amount  of  calcium  and  traces  of 
magnesium  remained  undissolved,  but  no  potassium.  The  residue  was 
well  washed,  dried,  and  treated  with  potassium  acetate.  This  treat- 
ment resulted  in  the  fixation,  by  the  organic  matter,  of  a  considerable 
proportion  of  the  potassium,  whilst  at  the  same  time  some  of  the 
calcium  dissolved.  N.  H.  J.  M. 

Insoluble  Potassium  Compounds  in  the  Trunk  and  Bark  of 
Oaks.  Maroellin  Berthelot  {Compt.  rend.,  1900,  148,  313—316). 
— The  acid,  which  forms  insoluble  compounds  of  potassium,  exists  only  in 
traces,  if  present  at  all,  in  the  trunk  of  oaks.  The  insoluble  compounds 
of  potassium  and  the  acids  which  produce  them  are  mainly  in  the  leaves. 

N.  H.  J.  M. 

New  Method  of  Extracting  Star  Aniseed  Oil.  Pn.  Eijerhardt 
{Compt.  rend.,  1906,  142,  407—408). — The  usual  souice  of  this  oil, 
whether  extiac^ted  froiri  lllicium  anisatnm  or  J/ficium  vernm,  is  the 
fruit.  The  author's  experiments  i^how  that  it  may  be  advantageously 
obtained  by  distillation  of  the  leaves,  and  by  tliis  mode  of  operating  the  j 
annual  production  should  be  greatly  inci-eased.  H.  M.  D.      , 
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"  Denji  '  and  "  Nzonogwi "  Fibres  from  British  Central 
AfricA  {BuU.  Imp.  Inst,  1905,  3,  23— 25).— A  sample  of  ''Denji" 
fibre,  obtained  from  the  bark  of  Sida  rhomhifolia,  when  examined  by 
the  methods  of  Cross  and  Bevan  [Report  on  Indian  Fibres  exhibited  at 
the  Indian  and  Colonial  Exhibition,  1886)  gave  the  following  results: 
moisture,  103  per  cent.  ;  ash,  I'O  per  cent.  ;  loss  on  a-hydrolysis,  8"5 
per  cent.  ;  loss  on  yS-hydrolysis,  13'5  per  cent. ;  loss  on  mercerisation, 
7"5  per  cent.;  loss  on  acid  purification,  1*8  per  cent.;  gain  on 
nitration,  23  6  per  cent.  ;  cellulose,  77  "4  per  cent.  A  specimen  of 
"Nzonogwi"  fibre,  from  the  bark  of  Triumfetta  rhomboidea,  gave  the 
following  results :  moisture,  10*4  per  cent. ;  ash,  0*6  per  cent.  ;  loss 
on  a-hydrolysis,  9  1  per  cent.  ;  loss  on  ^8- hydrolysis,  14"7  per  cent.  ; 
]o«s  on  mercerisation,  8'5  per  cent.  ;  loss  on  acid  purification,  3  4  per 
cent. ;  gain  on  nitration,  302  per  cent.  ;  cellulose,  76*2  per  cent. 
Roth  these  fibres  resemble  jute  in  chemical  characters  and  composition. 

E.  G. 

[Constituents  of]  the  Seeds  of  the  Para  Rubber  Tree  (Hevea 
brasiliensis)  {Bull.  Imp.  Inst.,  1903,  1,  156 — 159). — An  account  is 
given  of  the  investigation  of  the  constituents  of  a  sample  of  the  seeds 
of  the  Para  rubber  tree  {Hevea  h'asiliensis)  obtained  from  the 
Federated  Malay  States. 

The  kernels  constitute  about  50  per  cent,  of  the  whole  seeds,  and 
oritaiti  42'3  per  cent,  of  oil,  whilst  the  whole  seeds  (husks  and  kernels 
><:ether)  yield  20  per  cent,  of  oil.     The  oil  obtained  from  the  kernels 
by  extraction  Avith  light  petroleum  is  clear,  light  yellow,  and  has  an 
odour  resembling  that  of  linseed  oil  ;  it  belongs  to  the  class  of  di-ying 
oils  and,  on  exposure  to  the  air,  yields  a  clear,  transparent  film.     The 
husks  contain  a  small  quantity  of  a  solid  fat  which  has  a  high  saponi- 
fication number  and  a  low  iodine  value.     The  oil  from  the  kernels  gave 
the  following  constants:  sp.  gr.  at   15",   0'9302  ;  acid   number,  10-7; 
free  fatty  acids  (calculated  as  oleic  acid),  5*4  per  cent.  ;  ester  number, 
195*4;    saponification   number,   206*1;    iodine  number,    128*3.     The 
instants  of  the  oil  extracted  from  the  whole  seeds  were  as  follows  : 
|).  gr.  at  15°,  0*9316  ;  acid  number,  190;  free  fatty  acids  (calculated 
'^  oleic  acid),  9'6  per  cent.  ;  ester  number,  90*4  ;  saponification  number, 
•-'09*3;  iodine  number,  1212. 

A  sample  of  the  me:il  of  the  seeds  which  had   been  ground  in   the 

Kederated  Malay  States  yielded  36*1   per  cent,  of  an  oil  which  had  a 

-lightly  acid  odour,  and,   when  left,   solidified  as  a  soft,  crystalline, 

cllow  mnss  ;  this  |  rod  net  began  to  melt  at  19°,  was  a  clear  liquid  at 

'S',  and    furnished    the  following  constants:  sp.   gr.  at  15°,  0*911; 

•  I'id  number,  130  5  ;  free  fatty  acids  (calculated  aa  oleic  acid),  65*6  per 

•  •nt.  ;    ester    number,    65*2;    si\ponification    number,    195*7;    iodine 
umber,  136*2.     It  was  found   that  the   large  amount  of  free  acids 

111  this  oil  was  due  to  decomposition   brought  about  by  the  action   of 
;i  hydrolytic  enzyme  contained  in  the  seed. 

The  meal  was  found  to  have  the  following  composition  :  moisture, 
'1    per  cent.  ;  a.sh,  3*53  \^t  rent.  ;  fibre,  3*4  per  cent.  ;  oil,  36*1  per 
cent.  ;  proteids,  18*2  per  cent.  ;  carbohydrates,  29*67  per  cent,     'fhe 
ftsh  contained  GO  3  j)er  cent,  of  phosphoric  acid  (calculated  as  P.Oj). 
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The  results  of  the  investigation  indicate  that  the  oil  of  the  seeds  of 
Hevea  hraailiensis  could  probably  be  employed  for  the  purposes  to 
which  linseed  oil  is  applied,  whilst  the  residual  cake  would  be  of  value 
as  a  cattle  food.  E.  G. 

Occurrence  of  Quebrachitol  in  the  Latex  of  Hevea  brasil- 
iensis.  Anne  W.  K.  de  Jong  {Rec.  trav.  chim.,  1906,  25,  48 — 49). — 
When  the  latex  is  coagulated  in  alcohol  and  the  alcoholic  solution  so 
produced  is  evaporated,  it  deposits  crystals  of  quebrachitol.  This  • 
melts  at  190 — 191°,  has  [aj^- 80*2°  in  water,  and  is  converted  by 
hydriodic  acid  into  ^-inositol,  which  melts  at  236°  and  has  [a]o-  650° 
in  water  (compare  Tanret,  Abstr.,  1890,  226).  T.  A.  H. 

Cinchona  Barks  and  their  Cultivation.  David  Howard  {J.  Soc. 
GJiem.Ind.,  1906,  25,  97 — 99). — An  historical  account  of  the  methods  of 
cultivation  and  hybridisation  employed  in  India  and  Java  for  increas- 
ing the  yield  of  alkaloid  in  various  species  of  cinchona  plant.  By  care- 
ful selection  in  Java  the  amount  of  "  quinine  alkaloid  "  in  the  bark 
has  been  raised  from  4  to  10  per  cent.  P.  H. 

Comparative  Values  of  Different  Grades  of  Wheat  of  Crops 
of  1903  and  1904.  R.  Harcourt  {J.  Amer.  Chem.  Soc,  1906, 
28,  66 — 73). — The  milling,  chemical,  and  baking  tests  failed  to  show 
any  wide  differences  in  the  products  of  the  wheats  studied.  The  pro- 
ducts of  the  lower  grades  are  inferior  in  yield  of  flour  and  in  the  colour 
of  the  bread,  but  there  was  little  or  no  difference  in  strength  and  in 
yield  of  bread.  N.  H.  J.  M. 

Nutritive  Value  of  the  Non-proteid  Nitrogen  Compounds  in 
Foods.  Ernst -ScHULZE  (J.  Landw.,  1906,  64,  65 — 81). — Potatoes 
and  malt  germs  contain  relatively  large  amounts  of  asparagine  ;  man- 
golds generally  contain  small  amounts  of  glutamine  (0'5  to  0'9  gram 
per  litre  of  juice).  Both  substances  are  readily  decomposed  when 
consumed  by  animals,  being  probably  converted  first  into  the  cori-e- 
sponding  amino-acids  and  afterwards  into  succinic  or  malic  acid,  which 
can  have  no  value  for  fat  production.  Other  amides,  however,  contain 
relatively  mvich  less  carbon  in  the  form  of  carboxyl  and  have  probably 
considerable  nutritive  value. 

The  fact  that  asparagine  is  of  no  use  in  the  case  of  carnivorous 
animals,  whilst  it  economises  proteids  in  the  case  of  ruminants,  may  be 
due  to  the  action  of  microbes  on  asparagine  ;  the  asparagine  may  be 
decomposed  by  the  microbes  and  the  products  resorbed  by  the 
ruminant,  or  it  may  be  utilised  for  producing  proteids  to  be  after- 
wards digested. 

Strusiewicz  [Inaug.  Diss.  Gottingen)  considers  that  the  amides  in 
sugar-beet  molasses  are  equal  to  proteids,  and  should  therefore  not  be 
deducted  from  the  digestible  proteids.  N.  H.  J.  M. 

Constituents  of  Emmenthaler  Cheese.  III.  Ernst  Winter- 
STKIN  and  W.  Bisskgger  {Zeit.  physiol.  Chem.,  1906,  47,  28 — 57. 
Compare  Abstr.,  1904,  ii,  585). — The  analyses  deal  with  the  nitrogen 
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and  the  way  in  which  it  is  distributed  between  proteids  (coaguhible 
and  peptone-like),  bases,  ammonia,  amino-acids,  cfec,  in  cheeses  of 
different  age?.  "W.  D.  H. 

Example  of  how  Analysis  of  Soil  may  be  of  use.  Adolf 
Mayer  [J.  Landw.,  1906,  54,  47 — 50). — Analyses  of  four  tobacco 
soils  from  Deli  (Sumati-a)  showed  that  three  of  them,  which  yield 
satisfactory  crops,  contained  01 4  to  016  per  cent,  of  potash  soluble 
in  dilute  hydrochloric  acid,  whilst  one  soil,  known  to  require  potassium 
manure,  was  found  to  contain  only  0*05  per  cent,  of  potash. 

The  loss  on  ignition  corresponds  approximately  with  the  amount  of 
humus  (determined  by  the  chromic  acid  method)  only  in  the  case  of 
sandy  soils  and  sandy  peit  soils.  The  heavy  loamy  soil  at  Wageningen, 
which  contains  only  U"8  per  cent,  of  humus,  loses  4  to  5  per  cent, 
when  ignited.  X.  H.  J.  M. 

Absorption  of  Alkali  Carbonates  by  the  Mineral  Consti- 
tuents of  the  Soil.  J.  DuMOXT  {Compt.  rend.,  1906, 142,  345 — 347). 
— The  sandy  constituents  of  soils  mechanically  separated  have  no 
action  on  alkali  carbonates,  and  kaolin  acts  very  feebly.  Silica, 
even  when  dried,  decomposes  cold  solutions  of  potassium  carbonate 
but  in  a  less  degree  than  other  colloids.  Iron  and  aluminium 
hydroxides  act  very  energetically,  the  latter  being  comparable  with 
clay.  The  more  vigorous  action  of  clay  as  compared  with  that  of  its 
components  whether  separate  or  together  is  difficult  to  explain. 

Leon  Maquenne  [ibid.,  347)  points  out  that  the  behaviour  of  clay 
accords  with  what  its  constitution  would  indicate.  In  consequence  of 
the  position  of  its  OH  groups,  clay  is  able  to  form,  both  with  bases 
and  with  acids,  compounds  probably  dissociable  by  water. 

N.  H.  J.  M. 

Chemical  Study  of  Some  Oregon  Beaverdam  Soils.  C.  E. 
Bkadley  {J.  Amer.  Clum.  Soo.,  190r.^  28,  64—65). — The  soils 
consist  largely  of  decayed  leaves,  twigs,  and  larger  pieces  of  wood  with 
more  or  less  clay,  and  the  name  is  derived  from  the  fact  that  the 
swamps  were  formed  by  the  streams  being  dammed  by  beavers. 
Analyses  of  five  samples  of  the  soils  (one  virgin  and  four  farmed)  gave 
the  following  ret»ults  :  silica,  2043 — 5305 ;  loss  on  ignition, 
31  5— 63-95;  NagO,  016-0-43  ;  K2O,  010— 028;  CaO,  0-26— 118  ; 
MgO,  0  06—0-33;  Fc^g,  400—9-21;  AlgOg,  4  95-8-07;  P.,0„ 
0-21 -2-30;  SO3,  008—0-23;  X,  0-78—206.  One  of  the  soils  has 
grown  fifty  good  crops  of  onions  without  manure.  The  potassium  is 
of  low  availability,  whilst  the  phosphoric  acid  is  largely  available. 

N.  H.  J.  M. 
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Estimation  of  Halogens  in  Organic  Compounds.  Wilhelm 
Vaubel  and  Otto  ScHEUER  ((7/iem.  Zeit.,  1906,  30,  167— 168).— The 
apparatus  consists  of  a  Wurtz  flask  fitted  with  a  stoppered  separating 
funnel.  The  side-tube  is  connected  to  a  Volhard  bulb  apparatus  con- 
taining a  solution  of  silver  nitrate.  About  0  5  gram  of  the  substance 
is  put  into  the  flask  and  about  50  c.c.  of  sulphuric  acid  are  introduced 
from  the  funnel.  In  order  to  generate  a  slight  excess  of  sulphurous 
acid  it  is  best  to  add  to  the  mixture  a  little  filter  paper  or  some 
metallic  copper.  On  heating,  the  halogen  is  expelled  and  the  last 
traces  are  removed  by  means  of  a  current  of  air.  The  halogen  silver 
precipitate  is  freed  from  co-precipitated  silver  sulphite  by  boiling  with 
dilute  nitric  acid,  collected  and  weighed. 

Very  good  results  may  be  obtained  with  various  halogenated 
compounds,  provided  they  are  not  too  volatile.  L.  be  K. 

[Estimation  of  Chlorine  Peroxide.]  William  Bray  {Zeit. 
physikcd.  Chem.,  1906,  54,  569—608.     See  this  vol.,  ii,  223). 

Detection   of  Ozone  by  means  of  Silver.     Hermann  Thiele 

{Zeit.  offentl.  Chem.,  1906,  12,  11— 12).— The  author  has  observed 
that  silver  foil  or  money  which  has  been  polished  with  sand  between 
the  fingers  or  handled  to  any  extent  is  no  longer  blackened  when 
exposed  to  an  atmosphere  containing  ozone.  When,  however,  the 
silver  has  been  momentarily  heated  in  a  flame  or  has  been  polished 
with  emery  paper,  it  is  at  once  blackened  by  the  presence  of  ozone.  If 
the  trace  of  fatty  matter  derived  from  the  fingers  i>^  the  cause  of  the 
non-appearance  of  the  black  colour,  it  is  curious  tliat  so  extremely 
minute  a  trace  of  fat  as  must  be  present  should  prohibit  the  reaction, 
seeing  that  a  layer  of  india-rubber  several  millimetres  in  thickness  is 
at  once  penetrated  by  ozone.  W.  P.  S. 

Estimation  of  Phosphoric  Acid  in  Manures  as  Phospho- 
molybdic  Anhydride.  Geokg  Berju  {J.  Landw.,  1906,54,  31 — 46). — 
Neumann's  method  (Al)str.,  1898,  ii,  454)  gives  very  exact  results, 
and  is  not  influenced  by  the  nature  of  the  solvent  or  by  the  presence 
of  dissolved  silicic  acid.  In  the  case  of  high  per  cent,  phosphates  it  is 
desirable  to  precipitate  with  about  100  c.c.  of  the  molydate  solution, 
employing  about  025  gram  of  substance. 

Methods  in  which  the  phosphoric  acid  was  directly  precipitated  as 
magne.sium  ammonium  phosphate  gave  too  high  results. 

N.  H.  J.  M. 

Removal  of  Arsenic  from  Hydrochloric  Acid  for  Use  in  the 
Marsh-Berzelius  Method.  Arthur  E.  Lino  and  Tiieopork  Ekndi.k 
{Analyst,  1906,  31,  37— 38).— To  1500  c.c.  of  commercial  hydroclilori. 
acid  ot  sj).  gr.  1  1  jibout  40  c.c.  of  re-distilled  coinniercinl  wood  spiiii 
are  added  togetlicr  with  5 — 10  grams  of  arsenic-freo  gramilated  zinc. 
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The  mixture  is  contained  in  a  Wurtz  flask,  which  is  connected  with  a 
reflnx  condenser  by  means  of  an  ordinary  cork.  A  glass  rod  is  fixed 
in  the  cork  and  carries  a  coil  of  electrolytic  copper  foil,  having  a 
surface  of  about  120  sq.  inches.  After  plugging  the  side-tube  of  the 
flask,  the  condenser  is  connected  with  an  exhaust-pump  and  the  mix- 
ture boiled  for  about  three  hours,  the  copper  being  withdrawn  and 
cleansed  at  least  once  during  this  period.  Two  flasks  should  be  inter- 
posed between  the  condenser  and  the  pump  :  the  fir.-t  acts  as  a  receiver 
for  a  tarry  liquid  which  distils  over,  whilst  the  second  contains  water 
to  absorb  any  hydrogen  chloride  passing  over.  The  mixture  is  then 
distilled  over  electrolytic  copper  foil.  W.  P.  S. 

Reactions  and  Estimation  of  Arsenic  Hydride.  Hans 
Elcklebex  and  Georg  Loikemanx  {Zeit.  angew.  C'hem.,  1906,  19, 
275 — 283).— In  estimating  arsenic  hydride  in  a  mixture  of  gases, 
the  best  absorbent,  and  the  most  suitable  for  determining  its  volume 
from  the  loss,  is  a  solution  of  sodium  hypochlorite  (commercial  "  Eau  de 
Javelle  "). 

For  detecting  the  presence  of  arsenic  hydi'ide,  a  strong  ammoniacal 
solution  of  silver  nitrafe  is  the  best  test  ;  it  gives  at  once  a  dark 
deposit.  The  test  is  obviously  not  available  in  presence  of  other  gases 
(phosphine,  stibine,  hydrogen  sulphide,  ttc),  which  give  dark  precipi- 
tates with  silver  nitrate,  but  the  absence  of  any  reaction  is  a  certain 
proof  of  the  absence  of  arsenic  hydride.  L.  de  K. 

Detection  of  Boric  Acid.  Glorg  Fexdler  {Zeit.  Nahr.  Genussvi., 
1906,  11,  137 — 144). — It  is  shown  that  boric  acid  may  be  estimated 
approximately  in  solutions  by  dipping  strips  of  turmeric  piiper 
into  them  ai  d  noting  the  time  required  for  the  appearance  of  a  red 
coloration  when  the  strips  are  removed  and  allowed  to  dry.  Com- 
parative .solutions  containing  known  amounts  of  boric  acid  must  be 
employed.  Attention  is  also  drawn  to  the  fact  that  traces  of  boric  acid 
ai*'  often  present  in  hydrochloric,  sulphuric,  and  acetic  acids. 

W.  P.  S. 

Some  Difficulties  in  the  Estimation  of  Carbon  Monoxide 
in  Gaseous  Mixtures.  Armand  Gautier  and  Pail  Clausmann 
(Compt.  rend.,  1906,  142,  485—491.  Compare  Abstr.,  1898,  ii, 
535,  537,  640;  1899,  ii,  451). — Analysis  of  a  number  of  gaseous 
mixtures  containing  carbon  monoxide  and  hydrogen  with  or  without 
air  has  shown  that  the  absorption  of  carbon  monoxide  by  an 
acid  solution  of  cuprous  chloride  is  never  complete,  neither  is  the 
residual  carbon  monoxide  completely  burnt  in  the  eudiometer  when 
the  ga.seous  mixture  is  exploded  with  excess  of  oxygen  ;  the  am:)unt 
of  carbon  monoxide  that  escapes  detection,  varying  from  1  to  0"3  per 
cent.,  is  greatest  in  those  mixtures  which  contain  the  least  quantity 
of  the  gas,  and  it  can  be  estimated  by  means  of  iodine  pentoxide  (com- 
pare Abstr.,  1898,  ii,  537).  M.  A.  W. 

Method  for  Determining  •'  Black  Alkali  '  in  Irrigating 
Waters  and  Soil  Extracts.  W.  \V.  Skinner  {J.  Avier.  Chem. 
Soc.,  1906,  28,  77-80).— The   water  or  extract  (200    c.v^  is  mixed 
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with  iV750  sodium  carbonate  (50  to  150  c.c.)  and  evaporated  to  dry- 
ness in  a  platinum  or  silver  dish.  The  residue  is  rubbed  with  dis- 
tilled water  free  from  carbon  dioxide,  transferred  to  a  100  c.c.  flask, 
which  is  then  filled  to  the  mark,  and  well  shaken.  After  twelve  to 
fifteen  hours.  50  c.c.  of  the  clear  solution  are  titrated  with  iV/50  sul- 
phuric acid  in  presence  of  chloroform  (5  c.c.)  and  0'025  per  cent, 
erybhrosin  (1  c.c).  The  solution  is  vigorously  shaken  after  each 
addition  of  acid. 

When  less  sulphuric  acid  is  required  than  is  necessary  to  neutralise 
one-half  of  the  sodium  carbonate,  some  of  the  sodium  carbonate  has 
reacted  with  soluble  calcium  and  magnesium  salts,  indicating  that  no 
excess  of  "black  alkali"  was  present,  but  rather  an  excess  of  per- 
manent hardness.  The  difference  in  c.c.  between  the  sulphuric  acid 
required  and  one-half  of  the  sodium  carbonate  is  multiplied  by 
0"()0136,  which  gives  the  equivalent  ot"  calcium  sulphate  in  100  c.c. 

When  more  sulphuric  acid  is  required  than  is  equivalent  to  one- 
half  the  sodium  carbonate,  "  black  alkali "  is  present,  and  the  differ- 
ence in  c.c.  multiplied  by  0"00106  gives  the  amount  of  it  in  terms  of 
sodium  carbonate. 

"  Black  alkali  "  may  consist  of  carbonates  and  acid  carbonates  of 
any  of  the  alkalis.  Only  the  alkalinity  due  to  the  carbonates  and 
bicarbonates  of  the  alkalis  and  not  those  of  the  alkaline  earths 
should  be  expressed  as  black  alkali.  N.  H.  J.  M. 

Estimation  of  Opalescent  Silver  Chloride  Precipitates. 
Roger  C.  Wells  {Amer.  Ghem.  J.,  1906,  35,  99 — 114.  Compare 
Richards  and  Wells,  Abstr.,  1904,  ii.  287). — A  study  has  been  made 
of  the  variation  of  opalescence  with  time,  ground  glass  being  employed 
for  standards  of  reference.  The  results  of  the  experiments  show 
that  the  medium  is  the  most  important  variable  in  nephelometric 
observations.  Determinations  have  been  made  of  the  maximum  opal- 
escences which  could  be  obtained  in  various  media,  and  the  excess  of 
soluble  chloride  and  length  of  time  required  to  produce  them.  In 
order  to  obtain  maximum  opalescence,  it  is  found  that  for  every  con- 
centration a  suitable  medium  and  excess  of  the  precipitant  are 
required.  The  substances  which  aid  in  producing  maximum  opal- 
escence also  hasten  the  speed  of  its  formation.  Electrolytes,  such  as 
salts  and  mineral  acids,  are  found  to  produce  the  greatest  acceleration. 
Attention  is  drawn  to  the  bearing  of  the  results  on  the  theory  of 
colloidal  solution  and  on  certain  photographic  changes.  The  chief 
sources  of  ej-ror  in  nephelometric  work  are  di.scussed,  and  precautions 
are  suggested  for  several  typical  cases.  K.  (^. 

Estimation  of  Mercury  and  Iodine  in  Antiseptic  Soaps. 
Atherton  Seidell  {J.  Amer.  Chem.  *S'oc.,  1906,  28,  73—77). — 
About  10  grams  of  the  sample  are  dissolved  in  150  c.c.  of  strong 
alcohol,  and,  after  acidifying  with  a  few  c.c.  of  hydrochloric  acid,  the 
mercury  is  precipitated  as  sulphide  by  a  current  of  hydrogen  sul- 
phide, collected  on  a  Gooch  filter,  washed  with  alcohol,  and  weighed. 
The  filtrate  is  concentrated  to  about  one-half  and,  after  making  up  to 
the  original  volume  with  watei',  the  separated  fatty  acids  are  removed 
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by  filtration.  After  adding  25 — 50  c.c.  of  chloroform,  the  iodine  is 
liberated  by  cautious  addition  of  nitrous  acid  and  the  whole  is  well 
shaken.  The  iodine  dissolved  in  the  chloroform  is  then  titrated  in 
the  visual  manner  with  standard  thiosulphats  solution.         L.  de  K. 

Variable  Sensitiveness  in  the  Colorimetry  of  Chromium. 
David  W.  Horn  (Amer.  Chem.  J.,  1906,  35,  253— 258).— A  series  of 
experiments  has  been  made  with  the  object  of  determining  the  con- 
centration at  which  the  colour  of  potassium  chromate  is  most  sensitive 
to  change  on  diluting  the  solution.  The  results  show  that  both  the 
sensitiveness  and  the  ease  of  determination  vary  with  the  concentra- 
tion, but  that  there  is  no  simple  general  relation  between  the  sensitive- 
ness and  the  concentration.  The  sensitiveness  is  found  to  be  greatest 
at  concentrations  between  0"004X  and  0*0083"  with  respect  to  the 
gram-atoni  of  chromium.  Colorimetric  comparisons  have  also  been 
made  with  green  chromium  chloride  solutious,  and  it  is  found  that,  in 
general,  the  sensitiveness  is  similar  to  that  of  potassium  chromate 
solutions.  E.  G. 

Rapid  Electrolytic  Precipitation  of  Antimony.  Julia  Lang- 
NESS  and  EuGAK  F.  Smith  (/.  Amer.  Chem.  Soc,  1905,  27,  1524 — 1527). 
— Ten  c.c.  of  the  solution  containing  not  more  than  0*24  gram  of  the 
metal  are  mixed  with  15  c.c.  of  solution  of  sodium  sulphide  of  sp.  gr. 
I'lB,  3  grams  of  potassium  cyanide,  1  c.c.  of  10  per  cent,  sodium 
hydroxide,  and  water  up  to  70  c.c.  After  heating  nearly  to  boiling, 
the  solution  is  electrolysed  with  a  current  of  3 '5 — 4  volts  and  6 
amperes,  the  time  being  fifteen  minutes  Roughened  dishes  should  be 
used  as  cathodes. 

Very  satisfactory  results  are  obtained  in  the  presence  of  arsenic 
under  the  following  conditions :  10  c.c.  of  solution,  15  c.c.  of  sodium 
sulphide,  3  grams  of  potassium  cyanide,  and  water  up  to  70  c.c.  In 
fifteen  minutes,  the  antimony  is  completely  precipitated  when  using 
the  rotating  anode  and  a  current  of  6  amperes  and  4  volts. 

The  proce.ss  may  be  used  in  the  assay  of  the  mineral  stibnite,  0*5 
gram  of  which  may  be  at  once  dissolved  in  20  c.c.  of  sodium  sulphide 
and  treated  as  directed.  Ij.  de  K. 

Wine  Analysis.  Estimation  of  "  Added  "  Water,  Alcohol, 
or  Sugar.  Determination  of  Sugar  in  "  Incompletely  Fer 
mented  "  and  "  Liqueur  "  Wines.  Maxime  Caki-Mantrand 
{Bull.  ."ioc.  c/iim.,  1906,  [iii],  36,  174—181,  181  — 187).— The  author 
states  that  wine  is  frequently  sophisticated  by  being  diluted  with 
water  and  suitable  additions  to  the  licjuid  made  iu  order  to  conform  to 
the  minimum  legal  standard  as  regards  "dry  extract,"  "alcohol 
content,"  itc.  The  following  systematic  method  of  analysis  is  recom- 
mended to  meet  cases  of  this  kind.  "Total  acidity  "  is  determined  by 
titrating  10  c.c.  of  the  wine  with  A7IO  sodium  hydroxide,  using  litmus 
pa[)er  as  an  indicator  in  the  case  of  white  wine,  and  the  change  of  tint 
from  the  natural  red  to  "absinthe  green  "as  an  indication  of  neutrality 
in  the  case  of  red  wine.  "  Volatile  acid  "  is  estimated  either  by  dis- 
tilling 20  c.c.  from  a  mixture  of  10  c.c.  of  wine  with  20  c.c.  of  water, 
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or  by  steam-distilling  50  c.c.  of  wine  and  collecting  the  first  200  c.c. 
of  distillate.  In  either  case  the  distillate  is  titrated  with  N^/IO  soda 
solution,  using  pheiiolphthalein  as  indicator.  By  the  first  method 
10/1  Iths  of  the  total  volatile  acid  is  obtained,  and  a  correction  for  the 
residue  must  be  made.  Very  acid  wines  are  frequently  partially 
neutralised.  For  the  estimation  of  "  volatile  acid "  in  such  cases 
20  c.c.  of  iV/10  sulphuric  acid  is  added  to  10  c.c.  of  the  wine,  which 
is  then  distilled  and  the  distillate  titrated  as  described  above.  The 
difference  in  the  two  results  gives  the  "  combined  volatile  acid." 

"  Total  sulphurous  acid  "  is  estimated  by  adding  25  c.c.  of  a  solu- 
tion of  potassium  hydroxide  (I  gram-mol.  per  litre)  to  50  c.c.  of  wine. 
This  mixture  is  left  for  fifteen  minutes  and  then  10  c.c.  of  sulphuric 
acid,  diluted  with  30  c.c.  of  water,  is  added  and  the  liquid  titrated 
with  standard  iodine  solution,  starch  being  used  as  an  itidicator. 
"Free  sulphurous  acid"  i.s  determined  by  adding  to  50  c.c.  of  wine 
5  c.c.  of  sulphuric  acid,  diluted  with  15  c.c.  of  water,  and  titi-ating 
as  before.  •'  Potassium  bitartrate  "  is  determined  by  evaporating 
100  c.c.  of  wine  to  from  7  to  8  grams,  filtering  out  the  crystals  which 
have  separated  after  twenty-four  hours,  washing  four  times  with  5  c.c. 
of  alcohol  (42°),  dissolving  in  boiling  watei',  and  titrating  with  ^/lO 
soda  in  presence  of  phenolphthalein.  For  *'  plastered  wines "  this 
process  is  modified,  100  c.c.  of  wine  being  evaporated  to  10  c.c.  and  the 
rei-idue  mixed  with  25  c.c.  of  alcohol  (42°)  and  set  aside  for  twenty- 
four  hours.  The  precipitate  obtained  is  washed,  dissolved  in  boiling 
water,  and  the  solution  titrated  as  already  indicated. 

"  Free  tai'taric  acid  "  is  estimated  by  adding  2  c.c.  of  acetic  acid, 
5  drops  of  a  20  per  cent,  solution  of  potassium  acetate,  and  15  grams 
of  potassium  chloride  to  100  c.c.  of  wine.  When  solution  is  complete, 
15  c.c.  of  alcohol  are  added,  the  mixture  stirred,  and  the  sides  of  the 
vessel  rubbed  with  a  glass  rod  to  fficilitate  the  separation  of  potassium 
hydrogen  tartrate.  After  twelve  hours,  the  precipitate  is  collected, 
washed,  dissolved,  and  titrated  as  before.  The  difference  between  this 
result  and  the  "  potassium  bitartrato  "  previously  determined  is  the 
equivalent  of  the  free  tartaric  acid  originally  present. 

Deniges'  method  for  the  determination  of  citric  acid  is  recommended 
(Abstr.,  1902,  ii,  365).  For  the  estimation  of  glycerol,  pota.ssium 
sulphate,  and  "reducing  sugar"  the  methods  in  general  use  are  suit- 
able. The  ash  is  determined  by  igniting,  at  a  red  he  it,  the  "dry 
extract"  from  25  c.c.  of  wine.  The  character,  amount,  and  alkalinity 
of  the  ash  afford  useful  indications  as  to  whether  the  wine  is  diseased 
or  whether  an  alkali  has  been  added  to  it. 

In  examining  "incompletely  fermented"  or  "liqueur"  wines  or 
grape  musts  to  which  alcohol  has  been  added,  the  foregoing  factors  are 
frequently  of  little  value  and  the  determination  of  the  amount  and 
nature  of  the  "  crystallisable"  and  "  uncryslalli.sable  "  sugars  present 
is  recommended.  For  this  purpose  a  convenient  quantity  of  the  liquid 
is  decolorised  by  adding  lead  subacetate,  filtering,  and  diluting  the 
filtrate  to  one  litre.  The  quantity  required  to  completely  reduce  10  c.c. 
of  Fehling's  solution  and  the  optical  activity  of  this  liquid  are  then 
determined.  If  "  crystallisable  "  sugar  is  present,  a  similar  quantity 
of  the  original    wine   is  •'  inverted  "  by  boiling  with   2  c.c.    of   hydro- 
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chloric  iiciii,  decoloii>ed  aud  diluted  :ts  before,  and  the  reducing  power 
and  optical  activity  are  again  determined.  These  operations  are  con- 
ducted at  the  same  time  on  a  normal  gi'tpe  must  (directions  for  the 
preparation  of  which  are  given  in  the  original)  and  comparison  of  the 
two  sets  of  results  obtained  is  usually  sufficient  to  indicate  the  nature 
of  the  material  under  examination.  T.  A.  H. 

Volumetric  Determination  of  Organic  Hydrosulphides  and 
Thio-acids.  Peter  Klason  and  Tor  Carlson  {Ber.,  1906,  39, 
738 — 742). — ^Interaction  between  hydrosulphides  and  iodine  proceeds 
under  certain  con  litions  quantitatively  in  accordance  with  the  equation 
2li*SH  +  Ig  =  R2^->  +  2HI.  The  addition  of  sodium  hydrogen  carbonate 
to  remove  the  hydrioiJic  acid  formed  is  not  only  unnecessary  but  detri- 
mental. Aromatic  hydrosulphides  are  such  strong  acids  that  they  form 
normal  salts  with  alkalis  in  alcoholic  solution  and  can,  accordingly,  be 
titrated  with  phenolphthalein  as  indicator.  The  estimations  described 
were  conducted  with  thio-7>cresol,  thio-/S-naphthol,  and  methyl;  ethyl 
and  tsobutyl  mercaptans,  whilst  thioglycollic  acid  and  thioacetic  acid 
also  gave  satisfactory  results.  A.  McK. 

Fehling's  Test  for  Dextrose  in  Urine.  Hugh  MacLean  {Bio- 
chem.  /.,  1906,  1,  111 — 122). — Sugar  in  urine  is  not  so  easily  detected 
by  Fehling's  solution  as  in  water.  The  masking  factor  is  creatinine, 
not  ammonia,  as  Pavy  suggested  ;  creatine  acts  in  the  same  way. 
Creatinine  also  prevents  uric  acid  from  reacting  with  Fehling's 
solution,  W,  D.  H. 

Can  Sugar  be  Detected  with  Certainty  in  the  Urine  by  the 
Fermentation  Test?  Eduard  Pfluger  {PJiUyer's  Archiv,  1906, 
111,  241 — 25iJ). — Polemical  against  E.  Salkowski.  The  question  in 
the  litle  is  here  answered  in  the  negative.  W.  D.  H. 

Estimation  of  Sugar  in  Coloured  and  Decolorised  Solutions 
and  the  Estimation  of  Lsevvdose  and  Dextrose.  A.  Kickton 
{Zh'U.  Mahr.  Genunsin.,  1906,  11.  65 — 72). — The  results  given  show 
that  the  colouring  matters  in  wines  have  but  little  influence  »<n  the 
estimation  of  sugar  in  wine  by  Fehling's  gravimetric  method  if  the 
precipitated  cuprous  oxide  is  converted  into  cupric  oxide  before  weigh- 
ing. Practically  the  same  results  are  obtained  whether  the  sugar  is 
estimated  directly  in  the  wine  or  after  tlie  latter  has  been  decolorised 
by  either  lead  acetate  or  animal  charcoal. 

Haleuke  and  Moslinger's  formula  (Absrr.,  1895,  ii,  463)  as  modified 
by  Freseiiius  is  slio*n  to  give  trustworthy  results  in  cases  wliere 
Itevulose  and  dextrose  are  pre.sent  in  about  equal  quantities,  whilst  the 
diflFereiit  reducing  powers  of  the  two  sugars  cause  slight  discrepancies 
gJioiiL)  O.I..  sugar  predominate  considerably  over  the  other. 

W.  P.  S. 

Estimation  of  Chloral  Hydrate.     Thomas  E.  Wallis  {Pharm. 

^,1906,76,   162—16:3). — After  several  trials,   the  following  method 

recojumtuded  :    O'l   gram  of  the  sample  is  dissolved   in   10  c.c.  of 
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absolute  alcohol  and  mixed  in  a  suitable  bottle  with  10  c.c.  ot"  N- 
sodium  hydroxide.  The  bottle  is  closed  with  an  india-rubber  cork, 
which  is  securely  tied  down,  and  then  heated  in  the  water-bath  for  three 
hours.  The  resulting  liquid  is  neutralised  with  iV-sulphuric  acid,  using 
phenolphthalein  as  indicator,  and  the  solution  is  then  titrated  as  usual 
with  ^V/10  silver  nitrate.  The  chlorine  thus  found  represents  the 
chloral  actually  present.  L.  de  K. 

New  Method  for  the  Estimation  of  Acetone.  Samuel  M.  Auld 
{J.  Soc.  G/tem.  Ind.,  1906,  26,  100— 101).— A  known  quantity  of  the 
solution,  containing  about  0"1  to  0*2  gram  of  acetone,  is  placed  in  a 
round-bottomed  flask  of  500  c.c.  capacity,  diluted  with  a  little  water, 
and  mixed  with  20  to  30  c.c.  of  a  10  per  cent,  solution  of  potassium 
hydroxide.  The  flask,  provided  with  a  reflux  condenser,  is  fitted  with 
a  dropping  funnel,  from  which  a  solution  of  bromine,  containing 
200  grams  of  bromine  and  250  grams  of  potassium  bromide  per  litre, 
is  slowly  added  until  the  solution  assumes  a  permanent,  faint  yellow 
colour.  The  flask  is  then  heated  at  70°  for  half  an  hour  over  a  water 
bath.  It  is  imperative  that  the  bromine  employed  should  be  pure,  as 
crude  bromine  frequently  contains  bromoform.  If  an  excess  of  bromine 
has  been  added,  it  may  be  removed  by  warming  the  solution  with  a  few 
drops  of  potassium  hydroxide.  The  mixture  is  then  distilled  until  no 
more  bromoform  is  carried  over,  and  the  distillate,  together  with 
washings  from  the  condenser,  are  mixed  with  50  c.c.  of  alcohol  and 
sufiicient  solid  potassium  hydroxide  to  make  an  approximately  10  per 
cent,  solution.  The  mixture  is  heated  on  a  water-bath  in  a  reflux 
apparatus  until  the  bromoform  is  completely  decomposed  according 
to  the  equation  SCHBrg-l- 9KOH-|-C2H5-OH  =  3C0-t- C^H^-f  9KBr + 
THgO ;  this  operation  takes  about  three-quarters  of  an  hour.  On 
cooling,  the  solution  is  exactly  neutralised  with  dilute  nitric  acid, 
made  up  to  500  c.c,  and  titrated  with  JV/IO  silver  nitrate,  using 
potassium  chromate  as  indicator.  Two  hundred  and  forty  parts  of 
bromine  correspond  with  58  parts  of  acetone.  The  method  is  suitable 
for  the  estimation  of  acetone  in  wood-spirit  by  using  5  c.c.  of  a  solu- 
tion of  the  spirit  diluted  Jbo  ten  times  its  volume.  P.  H. 

Estimation  of  the  Volatile  Acidity  of  Wine.  L.  Rocs  and 
W.  Mesteezat  (Ann.  Chim.  anal.,  1906,  11,  41 — 51). — In  the  method 
proposed,  the  wine  is  evapoiated  under  reduced  pressure  at  a  tempera- 
ture of  70" — 75".  When  the  volume  of  the  wine  has  been  reduced  to 
about  2  c.c,  three  successive  quantities  of  20  c.c.  of  water  are  added 
and  evaporated.  As  the  acidity  of  the  distillate  is  found  to  agree 
exactly  with  that  found  by  subtracting  the  acidity  of  the  residue  from 
the  total  acidity,  it  is  recommended  that  the  volatile  acidity  be  thus 
estimated  indirectly.  A  number  of  estimations  may  be  carried  out  at 
the  same  time  by  connecting  the  distillation  flasks  with  a  common 
receiver.  Dissolved  carbon  dioxide  should  be  removed  from  the  wine 
before  commencing  the  estimation.  The  authors  find  that  lactic  acid 
is  not  volatile  under  the  conditions  of  distillation  above  described. 

W.  P.  S. 
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Spectrum  of  the  High  Tension  Arc  in  Air.  B.  "Walter 
{Ann.  Phy»ik,  1906,  [iv],  19,  874— 876).— The  ultra-violet  end  of  the 
spectrum  of  a  high  tension  arc,  obtained  by  the  aid  of  a  quartz 
spectrogi'aph,  exhibits  a  series  of  characteristic  bands  which  coincide 
with  those  observed  by  Eder  in  the  combustion  of  ammonia,  and  described 
by  him  as  ammonia  bands.  They  are,  however,  to  be  attributed  rather 
to  some  compound  of  nitrogen  and  oxygen.  J.  C.  P. 

Phosphorescence  Phenomena.  Axdre  Debieexe  {Compt.  rend., 
1906,  142,  568 — 571). — It  is  suggested  that  when  a  substance  P 
becomes  phosphorescent  under  the  influence  of  an  exciting  agent  (light, 
cathode  or  X-rays,  or  the  rays  emitted  by  radioactive  substances)  it  is 
converted  into  a  new  material,  R,  which  is  destroyed  by  heat,  being 
either  re-converted  into  P  or  changed  into  a  new  substance,  R'.  Phos- 
phorescent light  is  regarded  as  a  form  of  energy  emitted  as  the  result 
of  the  transformations  of  the  substances  P  and  R.  When  thermolumin- 
escence  (Becquerel,  Abstr.,  1900,  ii,  126)  does  not  occur,  R  is  probably 
an  unstable  substance,  which  is  destroyed  spontaneously  at  atmospheric 
temperature  after  its  formation.  The  persistence  of  phosphorescence 
after  the  removal  of  the  exciting  agent  is  regarded  as  thermolumin- 
escence  occurring  at  the  ordinary  temperature.  T.  A.  H. 

'  Rotatory  Power  of  Optically  Active  Substances.  Paul 
Walden  {Zeit.  physikal.  Cliem.,  1906,  55,  1 — 63). — The  paper  begins 
with  a  reply  to  Winther's  criticisms  (Abstr.,  1905,  ii,  493).  The  author 
goes  on  to  record  measurements  of  the  rotation  of  a  large  number  of 
optically  active  substances,  both  in  the  pure  state  (at  20^  and  100°) 
and  in  solution.  The  rotation  has  been  determined  for  red,  green,  blue, 
and  violet  light,  and  this  has  made  it  possible  to  study  the  way  in 
which  the  rotation  dispersion  coefficients  and  the  specific  and  molecular 
rotation  dispersions  are  related  to  the  constitution  of  the  various 
compounds.  The  pure  substances  investigated  are  ^amyl  malon- 
ate,  ethyl  Z-amylmalonate,  ^-amyl  succinate,  /-amyl  methylsuccinate, 
/-amyl  suberate,  ^-amyl  glycoUate,  ethyl  ^amylacetoacetate,  /-fimyl 
/S-phenylpropionate,  ^amyl  cinnamate,  ^amyl  phenylpropiolate,  /-amyl 
/3-naphthoate,  ^amyl  fumarate,  /-amyl  maleate,  /-amyl  mesaconate,  l- 
amyl  citraconate,  /-amyl  chlorofumarate,  methyl  and  wobutyl  /-mande- 
lates,  methyl  acetyl-^mandelate,  ethyl  propionyl-^mandelate,  ethyl 
butyryl-^mandelate,  methyl,  ethyl,  7i-propyl,  wobutyl,  and  t^-amyl  l- 
malates,  /-amyl  i-malate,  methyl,  ethyl,  propyl,  and  wobutyl  acetyW- 
malates,  methyl  and  ethyl  propionyl-^malates,  methyl  i«obutyryl-i- 
malate.  methyl,  ethyl,  propyl,  and  i«obutyl  butyryl-Z-malates,  methyl 
ethyl,  propyl,  and  taobutyl  isovaleryl-Z-malates,  methyl  and  ethyl  bromo- 
•cetyl-^malate8,  methyl  and  t«obutyl  rf-chlorosucciuates,  methyl  d- 
~  Iwomosuccinate,  methyl  and  ethyl  chloromalates,  and  methyl  and  ethyl 
•cetylchloromalates.  Determinations  of  [a]i)  for  many  of  the  forego- 
ing substances  have  already  been  made  (see  Walden,  Abstr.,  1895,  i, 
VOL,  XC.  ii.  18 
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450;  ii,  149;  1896,  ii,  135,  137,  633;  1897,  ii,  3).  For  the  experi- 
ments with  solutions,  the  following  optically  active  substances  were 
used  as  solutes  T  methyl  and  ethyl  Z-malates,  methyl  acetyl-^-malate,  d- 
limonene,  /-menthol,  and  c^-a-monobromocamphor  ;  the  following  inactive 
solvents  were  employed  :  ethyl  acetate,  ethyl  cinnamate,  acetone, 
benzene,  cinnamaldehyde,  a-bromonaphthalene,  chloroform,  carbon  di- 
sulphide,  quinoline,  ethyl  and  methyl  alcohols,  ether,  and  carbon  tetra- 
chloride. 

The  conclusions  of  a  more  general  kind  which  the  author  draws  from 
his  study  of  the  pure  optically  active  substances  are  as  follows.  The 
rotation  dispersion  is  a  pronouncedly  constitutive  property,  reflecting 
,the  nature  and  stability  of  the  groups  and  elements  attached  to  the 
asymmetric  carbon  atom.  That  is  to  say,  the  influence  of  double  link- 
ing, of  geometrical  isomerism,  of  saturated  and  unsaturated  carbon 
rings,  of  halogen  atoms,  &c.,  finds  expression  in  the  numerical  values 
of  '"dispersion  coeflficients  "  and  of  "relative,"  **  specific,"  and  "  mole- 
cular rotation  dispersion."  For  a  given  homogeneous  active  substance, 
the  dispersion  coefficients  a^/a,-,  aw/or,  agrja-n  and  a^^/ar,  and  the  relative 
rotation  dispersion  (ay  —  a^jagr  are  almost  independent  of  the  tempera- 
ture. The  specific  and  molecular  rotation  dispersions,  however,  alter 
with  temperature,  increasing  or  decreasing  according  as  the  rotation 
of  the  substance  in  question  increases  or  decreases  with  temperature.  In 
homologous  series  of  opticall}^  active  substances,  the  individual  members 
have  practically  the  same  dispersion  coefficient  and  relative  rotation 
dispersion,  although  the  first  and  lowest  members  of  a  series  are  some- 
times exceptional.  The  specific  rotation  dispersion  in  a  homologous 
series  is  sometimes  constant,  sometimes  shows  an  increase  or  decrease  ; 
the  molecular  rotation  dispersion  either  is  approximately  constant  or 
approaches  a  maximum  value.  For  a  given  active  substance,  the 
influence  of  temperature  on  the  rotation  dispersion  is  the  same  for  all 
colours,  that  is,  [a]r7[«]r  =  [^VlMu  =  Ml^ l[a]f:  =  [a]r7[a]f. 
This  temperature  influence  varies  witli  the  type  of  the  active  substance, 
and  the  magnitude  and  sign  of  the  temperature  coefficient  is  determined 
by  constitutive  factors.  High  values  of  the  dispersion  coefficient  and 
of  the  relative  rotation  dispersion  are  generally  found  to  accompany 
large  negative  temperature  coefficients.  High  values  of  tlie  dispersion 
coefficient  and  of  the  relative  rotation  dispersion  are  not  necessarily 
associated  with  high  rotatory  power,  although  it  is  generally  the  case 
that  a  substance  of  very  high  rotatory  power  has  also  a  high  value  of 
the  rotation  dispersion.  Substances  with  large  rotation  dispersion  are 
generally  found  to  have  a  large  ordinary  dispersion  for  the  same  colour 
interval. 

From  the  author's  study  of  the  solutions  of  optically  active 
substances,  the  following  general  conclusions  are  drawn.  For  a  given 
active  solute  dissolved  in  a  given  solvent,  the  dispersion  coefficient  and 
the  relative  and  specific  rotation  dispersions  are  independent  of  the 
concentration  of  the  solute.  The  values  of  the  rotation  dispersion  of  a 
given  substance  obtained  in  different  solvents  are  practically  equal  to 
one  another  and  to  the  value  of  the  rotation  dispersion  obtained  with 
the  pure  liquid  sub.^tance.  The  observed  deviations  from  these  rules 
appear  to  be  connected  mainly  with    the   special    constitution    and 
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optical  properties  of  the  solvent,  these  deviations  being  specially 
noticeable  when  the  ordinary  dispersion  of  the  solvent  is  high. 
Exceptional  behaviour  of  the  optically  active  substance  was  observed 
most  frequently  in  the  cases  in  which  chloroform,  cinnamaldehyde,  and 
quinoline  were  the  solvents.  It  is  probable  that  in  these  cases  chemical 
reactions  set  in,  resulting  in  the  production  of  several  active  substances 
with  different  rotatory  power  and  dispersion.  J.  C.  P. 

Effect  of  High  Temperatures  on  Radium  Emanation. 
Walter  Makower  {Proc.  Roy.  Soc,  1906,  J.  77,  241—247.  C.>mpare 
Curie  and  Danne,  Abstr.,  1904,  ii,  306;  Bronson,  Abstr.,  1905,  ii, 
567). — The  activity  of  radium  emanation  in  radioactive  equilibrium 
with  its  products  A,  B,  and  6' is  changed  by  heating  above  1000°.  The 
effect  increases  with  the  temperature  up  to  1 200°,  and  possibly  beyond 
this  temperature.  The  effect  increases  with  the  time  of  heating  for 
about  the  first  hour,  but  subsequent  heating  is  without  effect.    J.  C.  P. 

Absorption  of  the  y-Rays  of  Radioactive  Substances. 
A.  S.  Eve  {Phil.  Mag.,  19u6,  [vi],  11,  586—595.  Compare  Abstr., 
1905,  ii,  4). — Experiments  have  been  made  to  ascertain  whether  the 
■y-rays  could  be  taken  as  a  measure  of  the  total  amount  of  radioactive 
matter  present  in  a  given  sub>tance.  The  substances  examined  were 
placed  on  a  platform  about  7  cm.  below  the  electroscope  employed  and 
layers  of  lead  were  introduced  between  this  and  the  active  substance. 
The  y-rays  from  radium,  uranimte,  thorium,  and  radio-thorium  are 
absorbed  at  the  same  rate  by  lead.  On  the  other  hand,  uranium 
emits  y-rays  which  are  much  more  readily  absorbed ;  they  are  fewer  in 
number  and  appear  to  be  homogeneous.  The  more  [>enetrating  rays  of 
actinium  appear  to  be  of  two  kinds  (A.  =  4*1  between  0*45  and  2"8  mm. 
of  lead  and  A  =  27  to  20  from  28  to  8-7  mm.  of  lead). 

It  is  suggested  that  a  kilogram  of  thorium  nitrate  sealed  in  a  thin 
gla.ss  vessel  of  16  cm.  diameter  and  phtced  under  a  layer  of  lead  1  cm. 
thick  might  be  adopted  as  a  convenient  standard  for  measuring  the 
quantity  of  radium  or  thorium  in  a  given  mass  of  ore.  It  has  been 
ascertained  that  about  18  per  cent,  of  the  y-rays  from  this  quantity  of 
thorium  nitrate  are  lost  by  self-absorption-  H.  M.  D. 

Specific  Action  of  Metals  in  Electric  Discharge  by  X-Rays 

(and  Secondary  Rays.  Role  of  the  Metal  in  the  Transformation 
of  X-Rays  into  Secondary  Rays.     Dragomir  Hubmuzescu  {Ann.  sci. 
Univ.  Jassy,  1906,  3,258 — 287). — A  metallic  plate  connected  with  the 
electrometer  was  exj>osed  to  the  action  of  X-rays  and  the  rate  of  dis- 
charge investigaied,  plates  of  different  metals  being  used.  The  apparatus 
nnployed   and    experimental    details   are   described.       The   order   of 
a<Jtivity  of  the  metals  examined  was  as  follows  :  lead,  iron,  silver,  tin, 
almmnium.     The  effect  of  different  metals  in  producing  secondary  rays 
was  next  investigaied.     The  X-rays  were  allowed  to  fall  upon  metallic 
plates,  and  the  electrometer  plate,  shielded  from  the  direct  X-rays,  was 
'Sed  to  the  action  of  the  secondary  rays.     It  was   found   that  the 
tals  employed  were  separable  into  groups,  although  differences  occur 
ween  the  activity  of  the  metals  in   each   group.     The  most  active 
p  comprised  the  metals  nickel,  cobalt,  copper,  iron,  and  zinc  ;  the 
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next  group  contained  lead,  cadmium,  bismuth,  and  silver  ;  the  third, 
aluminium  and  magnesium.  Tin  occupies  a  place  between  the  second 
and  third  groups,  but  is  nearer  to  the  second.  The  results  are  briefly 
discussed  by  the  author.  L.  M.  J. 

Experiment  to  show  the  Fluorescent  Action  of  the 
Secondary  Rays  caused  by  Radium.  K.  Siegl  {Chem.  Centr., 
1906,  i,  902  ;  from  Physikal.  Zeit.,  7,  106 — 107). — A  radium  prepara- 
tion enclosed  in  a  lead  capsule  in  which  there  is  a  mica  window  is 
placed  on  a  platinum-barium  cyanide  screen.  When  reflecting  plates 
are  brought  within  1 — 2  cm.  of  the  capsule,  the  screen  becomes 
illuminated.  Wood  has  the  least  secondary  radiation,  and  then  follow 
in  order  of  increasing  activity,  aluminium,  ebonite,  glass,  iron,  nickel, 
copper,  zinc,  silver,  tin,  platinum,  gold,  mercury,  and  lead.  Since  the 
radiation  does  not  increase  with  the  sp.  gi\,  but  varies  more  nearly  in 
proportion  to  the  atomic  weight,  thorium  and  uranium  should  possess 
the  greatest  reflecting  power.  Since  the  intensity  of  the  fluorescence 
increases  with  the  thickness  of  the  plate,  the  effect  is  not  merely  due 
to  superficial  reflection.  When  plates  of  absorbing  substances  such  as 
ebonite  are  placed  between  the  capsule  and  the  reflector,  the  decrease  of 
intensity  is  greater  in  the  case  of  aluminium  than  of  lead  ;  in  the 
former  case,  the  secondary  rays  are  caused  by  /8-rays  which  differ  from 
those  in  the  latter  in  being  more  readily  absorbed.  The  secondary 
rays  of  all  substances  appear,  however,  to  possess  the  same  penetrating 
power.  E.  W.  W. 

/3-Polonium.  Friedrich  Giesel  (J5e/.,  1906,  39,  1014.  Compare 
this  vol.,  ii,  212). — The  author's  yS-polonium  is  identical  with 
Rutherford's  radium  E,  the  activity  of  which  decreases  to  half  value 
in  six  days  (Abstr.,  1905,  ii,  664).  G.  Y. 

Electrical  Conductivity  of  Metallic  Oxides.  F.  Horton  {Phil. 
Mag.,  1906,  [vi],  11,  505 — 531). — The  variation  of  the  electrical  con- 
ductivity of  several  metallic  oxides  with  temperature  has  been  inves 
tigated  with  a  view  to  ascertaining  whether  the  conduction  is  electro 
lytic  or  metallic  in  charactei;.  The  oxides  were  employed  in  the  form 
of  slabs  about  one  sq.  cm.  in  area  and  1 — 2  mm.  thick,  these  being 
placed  between  stout  platinum  plates  firmly  pressed  together  and 
heated  in  an  electric  furnace.  The  oxides  of  calcium,  barium,  and 
magnesium,  bismuth  trioxide,  lead  monoxide,  cupric  oxide,  sodium 
peroxide,  and  quartz  were  experimented  on.  The  conductivity  of 
calcium  oxide  increases  rapidly  with  rise  of  temperature,  and  the  curves 
representing  the  connection  between  them  are  exactly  similar  to  those 
obtained  by  Wehnelt  for  the  relation  between  the  number  of  corpuscles 
emitted  by  calcium  oxide  and  the  temperature. 

The  conductivity  of  magnesium  oxide  increases  rapidly  with  the 
temperature  up  to  1200 — 1250°  and  then  decreases.  If  the  tem- 
perature is  kept  constant  above  1200°,  the  conductivity  also  decreases 
with  the  time.  The  phenomenon  is  probably  due  to  a  change  of  the 
oxide  into  a  less  conducting  form  of  greater  density.  The  temperature 
conductivity  curves  of  the  other  oxides  are  similar  to  those  of  calciuni. 

Polarisation,  indicative  of  electrolytic  conduction,  was  observable  on 
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the  passage  of  a  current  through  calcium  oxide  at  temperatures  above 
800°.  A  smaller  polarisation  effect  was  also  obtained  with  the  other 
oxides  excepting  cupric  oxide.  Measurements  of  the  amount  of  elec- 
trolytic conduction  were  made  by  coating  the  negative  electrode  in  a 
discharge  tube  with  calcium,  barium,  or  cupric  oxide,  and  determining 
the  alteration  in  pressure  in  the  tube  after  the  passage  of  a  known 
quantity  of  electricity.  The  results  obtained  indicate  that  in  the  case 
of  calcium  and  barium  oxides  only  an  extremely  small  fraction  of  the 
total  current  is  carried  by  electrolytic  ions,  and  in  the  case  of  cupric 
oxide  such  conduction  appears  to  be  entirely  absent.  In  opposition  to 
Nernst's  views,  the  author  concludes  that  the  conductivity  of  the 
oxides  is  metallic  :  that  is,  the  current  is  carried  by  negatively-charged 
corpuscles.  H.  M.  D. 

Formation  of  Hydrogen  Peroxide  and  other  Compounds  by- 
means  of  the  Tesla  Discharge.  Alexander  Findlay  {Zeit.  Elektro- 
cliem.,  1906,  12,  129). — A  mixture  of  steam  and  air  exposed  to  the 
Tesla  discharge  usually  yields  a  quantity  of  hydrogen  peroxide  which 
can  be  recognised  by  the  titanium  dioxide  reaction.  Evidence  of  the 
formation  of  nitric  acid  from  a  mixture  of  oxygen  and  nitrogen,  of 
sulphur  trioxide  from  a  mixture  of  sulphur  dioxide  and  oxygen,  of 
ammonia  from  a  mixture  of  hydrogen  and  nitrogen,  and  of  hydrazine 
from  a  mixture  of  ammonia  and  nitrogen  in  the  same  circumstances 
was  also  obtained.  T.  E. 

Anodic  Solution  of  Hydrogen  and  its  Passivity.  Otto  Sackur 
{Zeit.  physikal.  Ghem.,  19U6,  54,  611 — 664). — The  residual  current 
cannot  be  calculated  so  easily  in  the  case  of  the  cell  Pt„  |  HgSO^  | 
Pt„  (Pta  =  platinum  charged  with  hydrogen)  as  is  possible  in  other 
cases  (see  Nernst  and  Merriam,  Abstr.,  1905,  ii,  674).  The  velocity 
of  the  anodic  solution  of  hydrogen,  that  is,  the  process  resulting  in  the 
conversion  of  the  molecule  Hg  into  the  ion  H',  is  not  high  compared 
with  the  velocity  of  diffusion  (see  loc.  cit.).  The  velocity  of  this  anodic 
solution  of  hydrogen  for  a'  given  applied  E.M.F.  falls  off  with  time, 
and  the  greater  the  E.M.F.  applied  the  more  rapid  is  the  decrease. 
The  initial  velocity  of  the  anodic  solution  of  hydrogen  increases  with 
the  applied  E.M.F.  up  to  0'7  volt,  falling  thereafter  to  very  low  values. 
■That  is  to  say,  polarisation  to  the  level  of  the  oxygen  potential  checks 
the  oxidation  of  hydrogen.  This  behaviour  of  hydrogen  is  very  similar 
to  the  phenomenon  of  passivity  exhibited  by  metals. 

All  the  observed  phenomena  are  adequately  interpreted  by  the  view 
that  the  anodic  oxidation  of  hydrogen  depends  on  combination  with 
the  discharged  oxygen,  promoted  by  the  catalytic  activity  of  the 
platinum  electrode,  and  that  this  catalytic  activity  is  markedly  im- 
paired when  anodic  charging  with  oxygen  takes  place.  In  harmony 
with  this  view,  it  is  shown  that  the  combination  of  hydrogen  and 
oxygen  is  accelerated  by  platinum  charged  with  hydrogen  ;  platinum 
charged  with  oxygen,  on  the  other  hand,  has  but  a  slight  catalytic 
influence. 

The  cathodic  reduction  of  oxygen  is  accelerated  by  charging  the 
I  electrode  with  hydrogen.  ^.  C.  f, 
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Theoretical  Considerations  on  Electrolytic  Dissociation. 
Influence  of  the  Solvent  on  the  Stability  of  the  Dissolved 
Molecules.  M.  Brillouin  {Ann.  Chim.  Phijs.,  1906,  [viii],  7, 
289— 320).— A  theoretical  paper.  M.  A.  W. 

Potential  of  the  Oxygen  Electrode.  Gilbert  N.  Lkwis  {J. 
Amer.  Chem.  Soc,  1906,  28,  158  — 171). — ^A  re«w?fte  is  given  of  previous 
work  on  the  determination  of  the  potential  of  the  oxygen  electrode 
and  it  is  shown  that  the  values  obtained  hitherto  are  probably  too 
low. 

A  new  form  of  silver  electrode  has  been  prepared  by  heating  a 
platinum  spiral  in  a  tube  with  silver  oxide  in  such  a  manner  that  the 
spiral  becomes  entirely  coated  with  a  loosely  coherent  mass  of  finely- 
divided  silver.  This  electrode  has  been  compared  with  that  recom- 
mended by  Goodwin,  which  consists  of  silver  foil  electro-plated  with 
silver,  and  it  is  found  that  the  two  kinds  of  silver  have  different 
potentials,  the  plated  electrode  being  the  more  negative. 

The  £.M.F.  of  a  cell  of  the  type  Ag,  Nj  10  AgNOg,  JV/10  KNOg, 
i\^/10  KCl,  HgCl,  was  measured  and  found  to  be  -0-391  volt  at  30°. 
The  temperature  coefficient  of  this  E.M.F.  between  30°  and  0°  was  found 
to  be  0001 21  volt  per  degree. 

From  the  potential  of  the  silver  electrode,  the  decomposition 
pressure  of  silver  oxide  (this  vol.,  ii,  284),  and  the  solubility 
of  silver  oxide,  the  true  potential  at  25°  of  an  '  oxygen  electrode 
against  the  normal  hydroxyl  ion  is  found  to  be  -  0674  volt  (the 
normal  electrode  at  18°  being  taken  as  -  0'560  volt).  From  this  value 
and  the  electrolytic  dissociation  of  water,  the  true  E.M.F.  at  25°  of  the 
oxygen-hydrogen  cell  has  been  calculated  and  found  to  be  1'217  volts, 
a  value  which  agrees  closely  with  that  recently  calculated  by  Nernst 
(this  vol.,  ii,  17)  from  the  dissociation  of  water- vapour.  The  tempera- 
ture coefficient  of  the  oxygen  electrode  has  also  been  calculated. 

E.  G. 

The  Factor  of  Proportionality  between  the  Mobility  and 
Absolute  Velocity  of  Ions.  Ludwik  Brunku  {Zeit.  Elektrochem., 
1906,  12,  188). —  Calling  Z  the  mobility  of  an  ion  and  u  its  velocity, 
we  have  I  =  const,  x  u.  Since  I  =  conductivity /concentration,  its 
dimensions  are  cm/^ohm  cm.  equiv.,  also  w  =  velocity/fall  of  potential 
per  unit  length,  and  its  dimensions  are  cm.  cm. /sec.  volt.  Hence,  the 
dimensions  of  the  constant  are  coulombs/equivalents,  that  is  96540. 

T.  E. 

Genesis  of  Ions  by  Collision  and  Sparking-potentials  in 
Carbon  Dioxide  and  Nitrogen.  H.  E.  Hurst  {Phil.  Mag.,  1906, 
[vi],  11,  535 — 552). — The  currents  between  two  parallel  zinc  plates 
immersed  in  an  atmosphere  of  carbon  dioxide  or  nitrogen  have  been 
measured  when  the  negative  plate  was  subjected  to  the  influence  of 
ultra-violet  light  and  when  the  electric  intensity  between  the  plates, 
their  distance  apart,  and  the  pressure  of  the  gas  were  varied.  The 
observed  values  as  well  as  those  of  the  sparking-potentials  are  in 
agreement  with  the  theoretical  formula  previously  given. 

A  comparison  of  the  results  with  the  two  gases  in  the  light  of  this 
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theory  shows  that  the  number  of  npw  ions  produced  by  a  negative  ion  in 
travelling  through  one  centimetre  of  the  gas  is  approximately  the  same 
for  both  gases,  b-it  the  number  of  new  ions  produced  by  a  positive  ion 
is  much  smaller  in  carbon  dioxide  than  in  nitrogen.  It  is  calculated 
that  under  the  same  conditions  a  negative  ion  makes  about  2400  times 
as  many  new  ions  in  carbon  dioxide  as  a  positive  ion,  whereas  in 
nitrogen  the  ratio  is  only  22.  From  this  it  is  inferred  that  the  positive 
ions  differ  more  from  the  negative  ions  in  the  case  of  carbon  dioxide 
than  in  that  of  nitrogen,  and,  since  all  negative  ions  are  the  same,  it 
would  seem  that  the  positive  ions  in  carbon  dioxide  are  much  larger 
than  those  in  nitrogen.  H.  M.  D. 

Ions  of  Pure  Water.  James  Walker  [Traiis.  Faraday  Soc,  1906, 
1,  362 — 364). — In  deducing  the  temperature  coefficient  of  the  conduc- 
tivity of  water,  the  variation  of  the  ionic  concentration  as  well  as  that 
of  the  mobility  of  the  hydrogen  and  hydroxyl  ions  with  the  tempera- 
ture must  be  taken  into  consideration.  The  variation  of  the  ionic 
concentration  of  pure  water  can  be  calculated  by  means  of  van't 
HoS's  thermodynamic  formula  from  the  heat  of  neutralisation  of  a 
strong  acid  by  a  strong  base.  The  calculated  temperature  coefficient  of 
the  conductivity  is  then  given  by  K=K^^  (1+0-060  r+OOOUr^), 
which  is  in  perfpct  agreement  with  the  equation  found  experimentally 
by  Kohlrausch  for  the  purpst  water  he  could  prepare.  This  agreement 
justifies  the  assumption  that  the  hydrogen  and  hydroxyl  ions  and  no 
others  are   responsible  for  the  conductivity  of  pure   water. 

H.  M.  D. 

Cathode  Potential  and  Electrolytic  Reduction  in  Sulphuric 
Acid  Solutions,  Julius  Tafel  {Zeit.  Elektrochem.,  1906,  12, 
112—122.  Compare  Abstr.,  1901,  ii,  588  ;  1905,  ii.  223,  224,  and  569  ; 
this  vol.,  ii,  216). — An  account  of  the  main  results  obtained  in  the 
papers  referred  to.  T.  E. 

Electrolytic  Reduction  of  Molybdic  Acid  in  Acid  Solutions. 
Alberto  Chilesotti  (Zeit.  Elektrochem.,  1906,  12,  146-^166  and 
173 — 183). — The  solution  of  molyl)dic  acid  is  placed  in  a  porous  cell 
on  the  bottom  of  which  the  cathode  lies.  Part  of  the  current  reduces 
the  molybdic  acid,  part  of  it  produces  hydrogen  ;  by  compiring  the 
quantity  of  hydrogen  evolved  with  that  produced  in  a  voltameter  in 
the  same  circuit,  the  current  efficiency  at  any  period  of  the  electrolysis 
is  obtained.  The  electrolysis  is  always  carried  on  until  the  current 
efficiency  sinks  to  zero,  and  curves  are  given  showing  the  current 
efficiency  during  the  whole  progress  of  the  experiment.  The  effect  of 
current  density  is  first  studied  with  a  solution  containing  about  3 '5  per 
cent,  ot  molybdenum  trioxide  dissolved  in  9. V- hydrochloric  acid  and  a 
mercury  cathode.  It  is  found  that  at  higher  current  densities  a 
larger  fraction  of  the  current  is  employed  in  liberating  hydrogen, 
although  the  time  required  for  complete  reduction  is  shorter.  In- 
creasing the  concentration  of  the  molybdic  acid  increases  the  current 
efficiency  to  some  extent.  The  conceutration  of  the  hydrochloric  acid 
has  a  curious  effect  on  the  curve  of  current  efficiency  ;  with  9iV-acid, 
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the  current  efficiency  is  at  first  100,  falling  subsequently  regularly  to 
zero.  With  4iV^-acid,  the  curve  again  begins  at  100,  but  soon  falls  very 
rapidly  to  about  10  and  then  rises  slowly  to  a  maximum  at  29, 
thereafter  falling  to  zero.  With  weaker  acid,  the  curve  follows  a 
similar  course,  but  the  maximum  occurs  sooner  and  at  a  much  higher 
value  of  the  current  efficiency.  The  probable  explanation  of  this  is 
that  a  film  of  oxide  is  first  formed  on  the  cathode,  which  acts  as  a 
diaphragm  and  prevents  reduction  ;  later  this  film  is  dissolved  or  reduced 
to  metal  and  metallic  molybdenum  amalgam  is  formed  on  the  surface 
of  the  cathode,  the  reducing  action  of  the  amalgam  being  much  greater 
than  that  of  the  mercury  alone.  It  is  known  that  molybdenum 
amalgam  is  formed  in  presence  of  dilute  acid,  but  not  in  concentrated 
acid.  Eise  of  temperature  increases  the  current  efficiency  considerably. 
The  material  of  the  cathode  has  a  great  effect  on  the  current 
efficiency.  Using  a  solution  of  3'5  per  cent,  of  molybdenum  trioxide 
in  4.A'^-hydrochloric  acid,  a  current  density  of  0*042  ampere  per  sq. 
cm.  at  10 — 20°,  the  average  current  efficiencies  were,  with  platinised 
platinum,  10"6  per  cent.,  mercury,  18*9  per  cent.,  smooth  platinum, 
51"7  per  cent.,  tin,  66"9  per  cent.,  lead,  745  per  cent.  In  9iV-hydro- 
chloric  acid,  tin  gave  the  best  result,  lead  and  platinum  slightly  worse 
results,  and  mercury  was  worst  of  all.  The  behaviour  of  these  metals 
has  obviously  no  connection  with  the  super-tension  required  to  liberate 
hydrogen  on  their  surfaces  ;  it  would  rather  appear  to  be  connected 
with  their  solubility,  both  lead  and  tin  being  found  in  solution  after 
the  electrolysis,  which  was  not  the  case  with  platinum  and  mercury. 
The  molybdic  acid  is  always  reduced  to  tervalent  molybdenum  com- 
pounds except  when  a  platinised  platinum  cathode  is  used  ;  in  this 
case,  the  reduction  stops  at  the  quinquevalent  stage.  Solutions  in 
sulphuric  and  oxalic  acids  are  also  investigated  with  similar  results, 
the  tin  cathode  being  insoluble  in  the  oxalic  acid  solution,  and  the  lead 
cathode  insoluble  in  the  sulphuric  acid  solution  gave  results  similar 
to  those  obtained  with  platinum. 

In  the  second  part  of  the  paper,  the  potential  difference  between 
platinum  and  the  solution  at  different  stages  of  the  reduction  is  ex- 
amined. "  In  all  cases  investigated  the  same  general  result  was  obtained. 
The  potential  difference  increases  slowly  as  the  reduction  proceeds, 
until  the  whole  of  the  molybdenum  is  in  the  quinquevalent  condition  ; 
it  then  rises  very  suddenly  to  a  higher  value,  after  which  it  again  in- 
creases slowly  until  the  molybdenum  is  almost  reduced  to  the  tervalent 
state,  when  a  further  rather  sudden  increase  occurs.  During  the  first 
stage  of  the  reduction,  the  potential  is  doubtless  conditioned  by  the  process 

M0O4"  +  8H'  -  F=  Mo -t-  4H2O  ;  during  the  second  stage,  the  main 

change  is  probably  the  reduction  of  quinquevalent  to  tervalent  molyb- 
denum. The  final  increase  is  possibly  due  to  the  formation  of  bivalent 
molybdenum  ions. 

With  regard  to  the  colour  of  the  solutions,  the  solutions  in  IN-  to 
9iV^-hydrochloric  acid  first  become  emerald-green  owing  to  the  forma- 
tion of  complex  compounds  of  the  oxychloride,  M0OCI3 ;  they  then 
become  brown  and  finally  orange-red,  and  contain  complex  compounds 
of  the  formula  (MoCl3,nIlCl).  The  solutions  in  more  dilute  hydro- 
chloric acid  change,  when  the  reduction  is  almost  complete,  from  a 
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brownish-red  colour  to  a  deep  olive-green  colour.  The  green  solutions 
are  unstable  ;  they  decompose  water,  taking  up  oxygen  and  becoming 
brownish-red  again.  Both  the  red  and  the  green  solutions  contain 
molybdenum  trichloride,  and  the  author  supposes  that  they  are  related 
in  the  same  way  as  the  green  and  violet  solutions  of  chromic  chloride. 
The  solutions  in  sulphuric  acid  behave  similarly.  The  change  from  one 
modification  to  the  other  is  possibly  due  to  the  presence  of  traces  of 
molybdenum  dichloride.  T.  E. 

Relation  of  Stability  to  Electrochemical  Efficiency  in 
Hypochlorite  Production.  W.  Pollard  Digby  {Trans.  Faraday 
Soc.,  1906,  1,  326 — 332). — The  factors  which  contribute  to  the  rapid 
falling  off  in  the  yield  of  available  chlorine  per  kilowatt  hour  as  the 
amount  of  available  chlorine  in  the  solution  increases  have  been 
examined.  By  taking  50  per  cent,  as  the  critical  point  in  the  fall  of  the 
current  efficiency,  the  concentration  of  available  chlorine  which  can  be 
attained  before  this  point  is  reached  increases  with  increasing  density 
of  the  sodium  chloride  solution.  The  rapid  loss  of  available  chlorine 
exhibited  by  certain  electrolytic  bleaching  liquors  and  the  low  efficiency 
of  the  process  of  production  have  been  in  part  traced  to  metallic 
impurities.  One  part  of  iron  per  100,000  parts  of  water  has  a  marked 
effect  on  the  depreciation  of  the  liquor.  H.  M.  D. 

Amphoteric  Electrolytes.  Hauald  Lunden  (Zeit.  physikal. 
Chem.,  1906,  54,  532 — 568.  Compare  Winkelblech,  Abstr.,  1901,  ii, 
370  ;  Hantzsch  and  Barth,  Abstr.,  1902,  i,  222  ;  Hantzsch,  Abstr., 
1904,  i,  381;  Walker,  Abstr.,  1904,  ii,  309;  1905,  ii,  138).— The 
author  has  determined  at  various  temperatures  the  dissociation 
constants  (both  acidic  and  basic)  of  {-/8-asparagine,  o-aminobenzoic 
acid,  and  acetoxime.  The  methods  adopted  were  the  catalysis  and 
saponification  of  ethyl  acetate,  the  acidic  dissociation  constant  of 
u-aminobenzoic  acid  being  determined  from  the  conductivity.  The 
values  of  the  dissociation  constants  increase  rapidly  as  the  tempera- 
ture rises,  a  feature  which  characterises  all  ordinary  weak  electrolytes 
hitherto  studied.  It  is  therefore  incorrect  to  speak,  as  Hantzsch  does, 
of  an  abnormally  large  temperature-coefficient  in  the  case  of  pseudo- 
acids. 

According  to  the  author,  Walker's  theory  of  amphoteric  electrolytes 
cannot  explain  the  simultaneous  occurrence  of  slight  hydrolysis  and 
slight  conductivity,  since  the  diminution  of  conductivity  resulting 
from  the  removal  of  hydrogen  or  hydroxyl  ions  by  a  basic  or  acid 
group  is  compensated  by  the  formation  of  complex  anions  ami 
cations. 

The  simultaneous  occurrence  of  slight  hydrolysis  and  slight  con- 
ductivity may  be  due  to  the  substance  being  either  an  amphoteric 
electrolyte  or  capable  of  forming  with  sodium  hydroxide  or  hydro- 
chloric acid  salts  which  are  derived  from  a  differently  constituted  com- 
pound. This  Lust  explanation  applies  in  the  cate  of  the  nitro-jmraffins, 
the  first  in  the  case  of  the  ketone  oximes. 

The  author  has  determined  the  solubility  of  o-aminol)en7.oic  acid  in 
solutions  of  barium  nitrate  and  chloride,  |>ota.ssium  nitrate,  iodide,  and 
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chloride.  It  appears  probable  from  the'^e  determinations  that  a 
simultaneous  neutralisation  of  the  two  groups  of  the  amphoteric 
electrolyte  takes  place.  The  curves  obtained  by  plotting  the  relative 
increase  of  solubility  of  the  o-aminobenzoic  acid  against  the  concen- 
tration of  the  salt  exhibit  maxima.  There  is  a  parallelism  between 
these  changes  of  solubility  and  the  effects  of  normal  salts  on  the 
catalysis  and  saponification  of  ethyl  acetate.  J.  C.  P. 

New  Electrical  Arrangement  of  the  Breslau  University 
Chemical  Laboratory.  Richard  Abegg  {Zeit.  Elektrochem.,  1906, 
12,  109 — 112). — A  description  of  the  switch  board  for  distributing 
current  from  a  battery  of  accumulators  to  the  working  places  in  the 
laboratory  and  to  the  lecture  room.  T.  E. 

Heusler's  Magnetic  Alloy  of  Manganese,  Aluminium,  and 
Copper.  Andrew  Gray  {Proc.  Roy.  Soc,  1906,  A,  77,  256—259. 
Compare  Fleming  and  Hadfield,  Abstr.,  1905,  ii,  799). — A  rod  con- 
taining about  16  per  cent,  of  manganese,  8  per  cent,  of  aluminium, 
a  little  lead,  and  the  rest  copper,  was  found  to  be  almost  non- 
magnetic. After  heating  at  340°  for  about  twenty  minutes,  its 
magnetic  properties  were  much  more  pronounced.  The  critical  tem- 
perature being  about  350°,  heating  at  400°  and  immersion  in  cold 
water  practically  destroyed  the  magnetic  quality.  When  the  quenched 
alloy,  however,  was  tested  at  the  temperature  of  liquid  air,  it  was 
found  to  be  more  susceptible  to  magnetism  than  in  its  previous  best 
condition,  whilst  exhibiting  much  less  hysteresis  and  retentiveness. 

J.  C.  P. 

Equilibrium  of  Binary  Solutions  of  Phenols  and  Amines. 
Robert  Kremann  {Monatsh.,  1906,  27,  91 — 107.     Compare  Schreine- 
makers,  Abstr.,    1899,   ii,   739  ;    1900,    ii,    135). — The   melting-point 
curves  of  mixtures  of  aniline  with  o-,  m-,  and  /j-cresol   and  of  phenol 
with  0-  and  />-toluidine,  m-xylidine,  and  ^-naphthylamine  show  that  in 
each  case  there  is  formed  a  1  :  1   molecular  additive  compound,  which 
is  represented  on  the  curve  by  a  maximum  lying  between  two  eutectic 
points.     The  curve  for  mixtures  of  aniline  and  o-cresol  has  eutectic 
points  at  0°  and    -  20°  for  mixtures  containing   31   and   83  mol.  per 
cent,    respertively  of   aniline;    the    maximum    between    the   eutectic 
points  is   8'3°.     The  curve  for  mixtures  of  aniline  and  p-cresol  has. 
eutectic  points  at  6°  and    -  16°  for  mixtures  containing  27  and  89 J 
mol.  per  cent,  respectively  of  aniline  ;  the  maximum  is   19  "2°.     The 
curve  for  mixtures  of  aniline  and  7«-cresol  has  two  eutectic  points  at] 
-  30°  for  mixtures  containing  30  and  77  mol.  per  cent,  respectivelj 
of  aniline  ;  the  maximum  is  -  146°. 

Mixtures  of  phenol  and  ^^-toluidine  give  a  curve  with  eutectic  points 
at  17°  and  10°  for  mixtures  containing  32  and  75  mol.  per  cent,  of 
_p-toluidine  ;  the  maximum  is  29°.  The  curve  for  mixtures  of  plienol 
and  0  toluidine  has  a  eutectic  point  at  10°  for  a  mixture  containing 
19  mol.  per  cent,  of  o-toluidine  ;  the  second  eutectic  point  was  not 
observed  ;  the  maximum  is  34°.  The  curve  for  mixtures  of  phenol 
and  m-xylidine  has  eutectic  points  at    -  2°  and    -  25°  for  mixtures 
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containing  28  and  80  mol.  per  cent,  of  the  xylidine ;  the  second 
eiitectic  point  was  found  by  extrapolation ;  the  maximum  is  16°. 
The  curve  for  mixtures  of  phenol  and  j8-naphthylamine  has  eutectic 
points  at  35°  and  825°  for  mixtures  containing  4  and  58  mol.  per 
cent,  of  /S-naphth  via  mine  ;  the  tnaximum  is  83"5°. 

Mixtures  of  phenol  and  dimethylaniline  give  curves  falling  from  the 
melting  points  of  dimethylaniline  and  of  phenol  to  -  32 "5°  and  -  5*5° 
for  mixtures  containing  49  and  67'4  mol.  per  cent,  respectively  of 
phenol ;  intprmediate  mixtures  containing  50 — 67  mol.  per  cent,  of 
phenol  could  not  be  solidified.  G.  Y. 

The  Limit  of  Stability  of  Additive  Compounds  in  the  Solid 
State  and  the  Divergence  of  the  Same  from  Kopp  and  Neu- 
mann's La'W.  Robert  Kremanx  and  R.  von  Hofmanx  {Monatsh., 
1906.  27,  109—124.  Compare  Kremann,  Abstr.,  1905,  ii,  76).— The 
specific  heats  of  additive  compounds  when  determined  by  cooling  from 
temperatures  only  a  few  degrees  below  the  solidifying  points  are  found 
to  be  greater  than  those  calculated  according  to  Kopp  and  Neumann's 
law.  The  divergence,  which  is  the  greater  the  nearer  the  initial  tem- 
perature is  to  the  solidifying  point,  is  caused  by  the  additive  compound 
being  in  a  state  of  partial  fusion  below  its  solidifying  point ;  in  the 
fused  substance,  the  additive  compound  is  in  equilibrium  with  its  com- 
ponents. The  excess  of  the  observed  specific  heat  over  the  calculated 
is  composed  of,  but  is  not  the  sum  of,  the  heat  of  fusion  of  one  or  both 
components,  the  heat  of  di.<;.sociation  of  the  additive  compound,  and  the 
heat  of  solution  of  the  compound  in  one  or  both  of  its  components. 
On  the  other  hand,  results  agreeing  closely  with  the  calculated  are 
obtained  if  the  initial  temperature  is  far  enough  below  the  solidifying 
point. 

The  amount  of  heat  expressed  in  gram-calories,  lost  by  seven  additive 
compounds  in  cooling  from  vaiious  initial  temjieratures  to  0°,  and  that 
calculated  by  Kopp  and  Neumann's  law,  are  given  in  a  series  of  tables, 
the  following  extracts  from  which  indicate  the  main  results  : 

Phenol-/)-toluidine,  m.  p.  29°  :  1  gram  cooled  from  29'6°,  28*25°, 
23-9.5°,  and  165°  gave  2178,  1079,  315,  and  0-43  gram-calories 
respectively  in  excess  of  the  calculated. 

Phenol-aniline,  m.  p.  31°:  1  gram  cooled  from  29-5°,  28-3°,  and 
16-55°  gave  16*11,  8-14,  and  1*47  gram-calories  respectively  in  excess 
of  the  calculated. 

Phenol-picric  acid,  m.  p.  85° :  1  gram  cooled  from  83*75°,  79*4°,  and 
19*1°  gave  14*8,  5-51,  and  0*16  gram-calories  respectively  in  excess  of 
the  calculated. 

Dinitrophenol-naphthalene,  m.  p.  91*7°:  1  gram  cooled  from  901° 
nd  64-2°  gave  3*09  and  0-52  gram-calories  respectively  in  excess  of 
ne  caictilated. 

Trinitrotoluene-naphthalene,  m.  p.  96*5°:  1  gram  cooled  from  94*1° 
and  55*6°  gave  1*44  and  013  gram-calories  respectively  in  excess  over 
the  calculated. 

2 :5-Dinitrotoluene-naphthalene,  m.  p.  60°:  1  gram  cooled  from 
58*3°  gave  1*31  gram-calories  in  excess  of,  but  when  cooled  from  45*2° 
gave  0*04  gram-calorie  less  than,  the  calculated. 
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Calcium  chloride  hexahydrate,  m.  p.  30'2'^ :  1  gram  cooled  from  28'4° 
and  16'5°  gave  4*96  and  0'69  gram-calories  respectively  in  excess  of 
the  calculated. 

The  results  are  expressed  also  in  curves,  which  show  that  Kopp 
and  Neumann's  law  holds  good  at  10 — 0°,  at  which  temperatures 
these  additive  compounds  are  practically  not  dissociated.  G.  Y. 

Influence  of  Substitution  in  the  Components  on  the  Equili- 
brium of  Binary  Solutions.  II.  Kobert  Kremann  and  0.  Rodinis 
{Monatsh.,  1906,  27,  125—179.  Compare  Abstr.,  1905,  ii,  77).— The 
melting-point  curve  for  mixtures  of  aniline  and  o-nitrophenol  falls  to 
a  entectic  point  at  —  135°  for  a  mixture  containing  14*2  mol.  per  cent, 
of  o-nitrophenol.  The  curve  for  mixtures  of  ^j-nitrophenol  and  aniline 
falls  from  the  melting  point  of  /)-nitrophenol  to  a  break  at  42°,  repre- 
senting an  additive  compound  of  equal  molecules,  and  then  to  a  entectic 
point  at  -21°  for  a  mixture  containing  11  mol.  per  cent,  of  ;;-nitro- 
phenol.  The  curve  for  mixtures  of  aniline  and  ??i-nitrophenol  falls  from 
the  melting  point  of  m-nitrophenol  to  22  5°,  where  there  is  a  break 
representing  the  1  :  1  molecular  additive  compound,  and  then  to  a 
eutectic  point  at  -15°  for  a  mixture  containing  19  mol.  per  cent,  of 
??initrophenol. 

Mixtures  of  carbamide  and  phenol  give  a  curve  which  falls  from  the 
melting  point  of  carbamide  to  a  break  at  61°,  representing  Eckenroth's 
compound  of  2  mols.  of  phenol  with  1  mol.  of  carbamide  (Abstr.,  1886, 
946),  and  again  to  a  eutectic  point  at  37°  for  a  mixture  containing 
94'8  mol.  per  cent,  of  phenol.  The  curve  for  mixtures  of  carbamide 
and  7?-nitrophenol  has  eutectic  points  at  89*5°  and  108*5°  for  mixtures 
containing  22*8  and  68' 1  mol.  per  cent,  respectively  of  carbamide;  the 
maximum  between  the  eutectic  points  is  116°,  and  represents  the  1  : 1 
molecular  additive  compound.  The  curve  for  mixtures  of  carbamide 
and  m-nitrophenol  falls  from  the  melting  point  of  carbamide  to  a  break 
at  80'5°  representing  the  1  : 1  molecular  additive  compound,  and  then 
to  a  eutectic  point  at  69°  for  a  mixture  containing  29  mol.  per  cent,  of 
carbamide.  The  curve  for  mixtures  of  carbamide  and  o-nitrophenol 
shows  that  only  1*5  mols.  of  o-nitrophenol  are  soluble  in  98'5  mols.  of 
carbamide,  whilst  only  3  mols.  of  carbamide  are  soluble  in  97  mols.  of 
o-nitrophenol,  all  other  mixtures  consisting  of  two  liquid  phases  :  a 
saturated  solution  of  carbamide  in  o-nitrophenol  and  a  saturated  solu- 
tion of  o-nitrophenol  in  carbamide.  Carbamide  separates  from  the  first 
of  these  phases  at  125°;  whilst  the  second  diminishes  with  each  addition 
of  carbamide. 

The  curve  for  mixtures  of  naphthalene  and  o-dinitrobenzene  has  a 
eutectic  point  at  62*5°  for  a  mixture  containing  67*5  mol.  per  cent,  of 
naphthalene.  The  curve  for  mixtures  of  naphthalene  and  j»-dinitro- 
benzene  falls  from  the  melting  point  of  the  dinitrobenzene  to  a  break 
at  118°,  representing  the  1  : 1  molecular  additive  compound. 

Mixtures  of  phenol  with  m-,  o-,  and  ;;-nitroanilines  give  melting- 
point  curves  which  have  eutectic  points  at  28-8°,  11°,  and  34°  for 
mixtures  containing  15*7,  35 "9,  and  8"3  mol.  per  cent,  of  the  nitroaniline 
respectively. 

The  curves  for  mixtures  of  picric  acid  and  o-,  nil-,  and  p-nitrophenols 
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have  eutectic  points  at  345°,  72*8°,  and  79°  for  mixtures  containing 
77"1,  58*8,  and  52-3  mol.  per  cent,  of  the  nitrophenol  respectively. 

The  cui've  for  mixtures  of  aniline  and  o-dinitrobenzene  has  a  eutectic 
point  at  -  85°  for  a  mixture  containing  3*5  mol.  per  cent,  of  the 
dinitrobenzene.  The  curv^e  for  mixtures  of  aniline  and  /)-dinitrobenz- 
ene  has  no  break  between  1 43*5°  and  15°,  representing  mixtures  con- 
taining 61  to  9  mol.  per  cent,  of  the  dinitrobenzene. 

The  curves  for  mixtures  of  naphthalene  and  p-  and  m-chloronitro- 
benzenes  have  eutectic  points  at  43'8°  and  23°  for  mixtures  con- 
tiiining  51-6  and  64*5  mol.  per  cent,  of  the  p-  and  jn-compounds 
respectively. 

Mixtures  of  aniline  and  p-  and  m-chloronitrobenzenes  give  curves 
having  eutectic  points  at  —  18°  and  -  12°  for  mixtures  containing  82 
and  876  mol.  per  cent,  respectively  of  aniline. 

The  curve  for  mixtures  of  aniline  and  quinol  his  a  break  at  about 
90°  representing  the  2  : 1  additive  compound.  The  curve  for  mixtures 
of  aniline  and  catechol  falls  from  the  melting  point  of  catechol  to  a 
break  at  39°  representing  the  1  : 1  molecular  additive  compound,  and  to 
a  eutectic  point  at  -  15°  for  a  mixture  containing  88'7  mol.. per  cent, 
of  aniline.  Mixtures  of  aniline  and  resorcinol  containing  less  than  545 
mol.  per  cent,  of  resorcinol  do  not  solidify. 

Mixtures  of  naphthalene  with  2  : 6-  and  3  : 4-dinitrotoluene  give 
curves  which  have  eutectic  points  at  35°  and  31°  for  mixtures 
containing  58*1  and  59*6  mol.  per  cent,  of  the  2:6-  and  3  : 4-dinitro- 
toluenes  respectively.  The  curve  for  the  mixture  of  naphthalene  and 
3 : 5-dinitrotoluene  has  eutectic  points  at  56°  and  58"8°  for  mixtures 
containing  31*1  and  66*9  mol.  per  cent,  respectively  of  the  dinitro- 
toluene ;  the  maximum  63*2°  between  the  eutectic  points  represents 
the  1  : 1  molecular  additive  compound. 

The  curves  for  mixtures  of  aniline  and  2  : 6-  and  3 : 4-dinitro- 
toluene have  eutectic  points  at  -  13°  and  -  14°  for  mixtures  cont;\in- 
ing  11  "2  and  19*2  mol.  per  cent,  of  the  dinitrotoluenes  respectively. 
The  curve  for  the  mixture  of  aniline  and  3  : 5-dinitrotoluene  falls 
from  the  melting  point  of  the  dinitrotoluene  to  a  break  at  44-5°,  repre- 
senting the  1  : 1  molecular  additive  compound,  and  then  to  a  eutectic 
point  at  -92°  for  a  mixture  containing  19*2  mol.  per  cent,  of  the 
dinitrotoluene.  G.  Y. 

Latent  Heats  of  Vaporisation  of  Liquid  Oxygen  and  Liquid 
Nitrogen,  and  the  Variation  of  these  Quantities  -with  Tempera- 
ture.    Ueinkich  Alt  {Ann.  Phyaik,  1906,  [iv],  19,  739— 782).— The 
earlier  investigation  (Abstr.,   1904,   ii,    393)  has  been  extended,  and 
with  improved  apparatus,  of  which  full  details  aro  given,  the  author 
lias  obtainetl  somewhat  different  values  for  the  latent  heats  of  vapori- 
sation (r)  of  liquid  oxygen  and  liquid  nitrogen.     Thus  for  oxygen  at 
182  93°  (the  boihng  point  under  normal  pressure),  r  =  50-92  cal.  ;  at 
-194°,   r  =  53-23   cal.  ;  at    -205°,  r  =  55-52    cal.     For    nitrogen   at 
-  195-55°  (the  boiling  point  under  normal  pressure),  r  =>-4765  cal.  ;  at 
-202°,  r  =  49-42  cal.  ;  at  -  210°,  r  =  51-61  cal.  J.  C.  P. 

Calorimetry  of  Volatile  Liquids.  Walter  Kosenhain  {J.  Soc. 
Chevi.   Ind.,   1906,  25,   239— 241).— The   calorific    value   of    volatile 
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liquids  has  been  determined  by  burning  pellets  of  compressed  cellulose 
saturated  with  these  liquids  in  the  coal  calorimeter  designed  by  the 
author  {Phil.  Mag.,  1902,  [vi],  4,  451).  In  order  to  reduce  the  loss  of 
liquid  from  evaporation  during  weighing,  the  pellets  were  wrapped  in 
a  coating  of  thin  tinfoil.  The  calorific  values  of  the  pellet  and  of  the 
tinfoil  wrapping  were  allowed  for  in  calculating  the  results  of  an 
experiment.  P.  H. 

Thermochemistry  of  Phenylosazones  and  Phenylhydrazones 
of  the  a-Diketones  and  Reducing  Sugars.  Philippe  Landrieu 
{Compt.  rend.,  1906,  142,  580—582.  Compare  Abstr.,  1905,  ii,  628). 
— The  heats  of  combustion  of  these  substances  were  determined  in  the 
calorimetric  bomb,  and  from  the  results  the  heats  of  formation  and 
the  amounts  of  heat  developed  in  the  addition  of  the  first  and  second 
mols.  of  phenylhydrazine  were  calculated.  The  results,  expressed  in 
Calories,  are  as  follows  ;  the  figures  are  in  each  case  given  in  the 
following  order  :  (1)  heat  of  combustion,  (2)  heat  of  formation,  (3)  heat 
developed  in  the  addition  of  the  first  mol.  of  phenylhydrazine  in  the 
case  of  phenylhydrazones,  or  of  the  second  mol.  in  the  case  of  phenyl- 
osazones. 

Diacetylphenylhydrazone,  1356'9,  O'l,  and  196.  Diacetylphenyl- 
osazone,  2219,  -90"1,  and  8'8.  Benzilphenylhydrazone,  2491-6,  -53-6, 
and  13"6.  Benzilphenylosazone,  3356,  -  146,  and  76.  Benzoinphenyl- 
hydrazone,  25301,  -23-1,  and  15*2.  G lyoxalphenylosazone,  189  3, 
-  90,  ^nd  25  (in  this  case,  25  Cal.  is  the  heat  developed  in  the  addition 
of  2  mols.  of  phenylhydrazine). 

The  phenylhydrazones  of  the  following  sugars  gave  the  under- 
mentioned results  :  arabinose,  1421,  168,  8'6  ;  dextrose,  1540,  212*6, 
10;  galactose,  1536,  216-6,  and  6-7;  Ijevulose,  1544  (?),  2086,  and 
4-7;  mannose,  1538,  214-6,  and  12;  maltose,  2215,  448-4,  and  10-3, 
and  lactose,  2211-5,  451-9,  and  145. 

The  osazones  of  the'  sugars  gav^e  the  following  results.  In  these 
cases  the  third  figure  is  the  heat  developed  in  the  reaction  :  sugar  + 
phenylhydrazine  (2  mols.)  =  phenylosazone  ■\-'2U<f>  +  ^o-  Arabinose, 
2220,  73-1,  and  13-7.  Xylose,  2228,  65-1,  and  93.  Dextrose,  Ijevu- 
lose,  mannose,  2353,  103-4,  and  12,  0-5,  and  1-2  respectively. 
G-ilactose,  2354,  102-4,  and  -7-5.  Maltose,  3036,  331-2,  and  -6-9. 
Lactose,  3039,  328-2,  and  -  9-2. 

The  heats  of  combustion  and  formation  of  diacetyl  are  503*7  and 
80*5  Cal.,  and  the  corresponding  constants  for  benzil  are  1632*1  and 
33*1  respectively. 

Lcbvulosephenylhydrazone,  prepared  by  the  action  of  phenylhydrazine 
on  the  sugar  dissolved  in  alcohol,  is  a  white,  readily-crystallisable 
powder.  Maltose  plienylhydrazone,  similarly  prepared,  is  a  white 
hygroscopic  powder,  which  melts  and  decomposes  at  130°. 

T.  A.  H. 

Equation  of  an  Ideal  Butectic  Curve  in  a  Ternary  System, 
and  the  Use  of  this  Equation  in  Calculating  the  Transition 
Temperature  of  Two  Isomerides  in  Presence  of  Solution. 
JoHANNKS  J.  VAN  Laak  {Zeit.  physikiil.  Chem.,  1906,  56,  64 — 70). — A 
theoretical  paper.  J.  C.  P. 
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Determinations  of  Vapour  Density  by  Nernst's  Modifica- 
tion of  Victor  Meyer's  Method.  Leo  Lowenstein  {Zeit.  physikal. 
Chem.,  1906,  54,  707 — 714). — The  apparatus  used  was  similar  to  that 
described  by  Nernst  (Abstr.,  1903,  ii,  636),  except  that  it  was  con- 
structed of  platinum  instead  of  iridium.  The  method  of  introducing 
the  weighed  substauce  has  al?o  been  modified.  With  this  apparatus 
satisfactory  results  were  obtained  for  the  molecular  weights  of  carbon 
dioxide  and  mercury  at  1350°. 

The  dissociation  of  carbon  dioxide  at  high  temperatvires  was  studied 
by  filling  the  apparatus  with  the  gas  and  then  dropping  in  a  small 
piece  of  an  easily  oxidisable  metal  such  as  aluminium.  In  this  way, 
enough  carbon  monoxide  was  produced  to  repress  the  dissociation  of  the 
carbon  dioxide  with  practical  completeness,  and  from  the  observed 
diminution  in  volume  the  dissociation  of  the  latter  gas  could  be 
calculated.  The  author  finds  that  carbon  dioxide  is  dissociated  at 
1550°  to  the  extent  of  0  4  per  cent.  J.  C.  P. 

The  Gaseous-liquid  State.  II.  A.  N,  Schukareff  {Zeit.  physikal. 
Chmi.,  1906,  55,  99—112.  Compare  Abstr.,  1903,  ii,  710).— An 
apparatus  is  described  whereby  the  heat  of  condensation  of  superheated 
vapours  can  be  determined.  The  vapour  of  the  substance  in  question 
is  led  through  a  bulbed  tube  packed  with  metal  turnings  and  surrounded 
with  the  vapour  of  a  liquid  of  high  boiling  point,  and  passes  thence  into 
the  condenser  of  the  calorimeter.  In  this  way,  the  author  has  determined 
Q'  (heat  of  condensation  of  1  gi-am-molecule  at  the  ordinary  pressure  after 
allowance  has  been  made  for  the  work  done  on  the  vapour  during  con- 
densation) for  ether,  isoamylene,  and  tsopentane  over  several  tempera- 
ture intervals.  He  has  also  determined  the  heat  given  out  by  the 
substance  during  the  same  temperature  interval  when  it  is  enclosed  in 
a  small  sealed  capsule.  If  this  heat  (referred  to  1  gram-molecule)  is  indi- 
cated by  Q,  then  Q'  -  Q  represents  the  heat  absorbed  when  the  hubstance 
expands  from  a  very  small  to  a  very  large  volume.  The  variation  of 
Q'-Q  with  the  mean  density  (D)  of  the  contents  of  the  capsule 
is  deduced  for  the  three  substances  mentioned.  When  Q  is 
plotted  against  D,  isothermals  are  obtained  which,  below  a  certain 
temperature,  are  convex  to  the  horizontal  axis,  above  it  are  concave. 
At  this  temperature,  therefore,  which  lies  considerably  above  the 
critical  temperatuie,  the  variation  of  internal  energy  with  the  volume 
can  be  represented  by  a  straight  line,  in  harmony  with  van  der  Waals' 
equation.  It  is  suggested  that  this  special  temperature  should  be  called 
the  van  der  Waals  temperature ;  for  ether  it  is  slightly  below  240°, 
for  Mopentane  it  is  about  300°.  J.  C.  P. 

The  Gaseous-liquid  State.  III.  A.  N.  SchCkabeff  and  Marie 
TscHUPRowA  (Zeit.  physikal.  Cfiem.,  19u6,  56,  125—127.  Compare 
Abstr.,  1903,  ii,  710,  and  preceding  abstract). — A  mixture  of  i«opentane 
and  ether  in  molecular  proportions  has  been  studied  at  235°  on  the 
lines  already  described.  It  appears  that  the  internal  energy  of  the 
mixture  is  approximately  equal  to  the  sum  of  the  internal  energies  of 
the  components  when  the  volume  of  the  mixture  is  equal  to  the  sura  of 
the  volumes  of  the  components.  The  value  of  ajA  (a  =  the  eontitant  in  van 
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der  Waals'  equation,  A  =  mechanical  equivalent  of  heat)  is  nearly  inde- 
pendent of  the  mean  density  in  the  case  of  pure  ether  and  also  in  the 
case  of  the  mixture.  J.  C.  P. 

Critical  Temperatures  of  Solutions.  II.  Mieczyslaw 
Centnerszwer  and  M.  Zoppi  {Zeit.  physikal.  Chern.,  1906,  54, 
689—706.  Compare  Abstr.,  1904,  ii,  158). — The  authors  have  deter- 
mined the  critical  temperatures  for  mixtures  of  ether  and  methyl 
alcohol,  and  find  that  Straus  and  Pawlewski's  rule  is  not  even 
approximately  fulfilled.  The  observed  critical  temperatures  are  in  all 
cases  lower  than  the  values  calculated  by  the  mixture  rule,  and  some 
of  them  are  actually  lower  than  the  critical  temperature  of  pure  ether. 
The  critical  curve,  therefore,  exhibits  a  minimum,  and  it  is  noteworthy 
that  the  boiling-point  curve  for  mixtures  of  ether  and  methyl  alcohol, 
also  exhibits  a  minimum.  All  mixtures  of  ether  and  methyl  alcohol, 
the  concentrations  of  which  lie  between  that  of  the  minimum  critical 
temperature  and  methyl  alcohol,  exhibit  retrograde  condensation  of  the 
first  order.  The  critical  point  is  shown  to  be  a  point  of  inflexion  on 
the  density — temperature  curve.  The  law  of  the  rectilinear  diameter 
appears  to  be  applicable  in  the  case  of  mixtures  of  ether  and  methyl 
alcohol.  The  densities  of  mixtures  of  these  two  liquids  have  been 
determined  at  25°,  and  it  is  shown  that  mixture  is  accompanied  by 
considerable  contraction.  The  paper  contains  a  list  of  the  critical 
curves  of  mixtures  recorded  up  to  the  present  time.  J.  C.  P. 

Determination  of  the  Coeflacient  of  Internal  Friction  of 
Gases  by  a  New  Experimental  Method.  Gyozo  Zemplen  [Aim. 
Physik,  1906,  [iv],  19,  783 — 806). — -The  method  consists  in  observing 
the  rotatory  vibrations  of  a  sphere  about  its  vertical  diameter.  The 
paper  contains  the  mathematical  treatment  of  the  problem  and  a  full 
description  of  the  apparatus  employed.  The  value  of  the  coefficient  -q 
found  by  the  author  for  air  is  0*0001794  (maximum  error  1  per  cent.). 

J.  C.  P. 

New  Method  for  the  Investigation  of  Gaseous  Equilibria  at 
High  Temperatures.  Leo  Lowenstein  {Zeit.  physikal.  Chem.,  1906, 
54,  715 — 726). — The  author  describes  a  method  of  determining  the 
dissociation  of  water  vapour  and  hydrogen  chloride  at  high  tempera- 
tures. The  method  depends  on  the  fact  that  glowing  platinum  acts  as  a 
semipermeable  membrane,  permeable  for  hydrogen,  impermeable  for 
oxygen,  chlorine,  water  vapour,  and  hydrogen  chloride.  A  closed 
platinum  tube  connected  with  a  manometer  was  placed  in  an  oven 
through  which  was  passed  a  slow  current  of  water  vapour  or  hydrogen 
chloride.  The  level  of  the  oil  in  the  manometer  gradually  altered 
until  it  became  practically  steady.  From  this  alteration  of  level  the 
partial  pressure  of  the  free  hydrogen  outside  the  platinum  tube  could 
be  calculated.  In  this  way  the  author  lias  found  the  following  values 
for  the  percentage  dissociation  of  water  vapour  at  various  temperatures  : 
1432°,  0102  percent.  ;  1510°,  0182  per  cent.  ;  1590°,  0354  per  cent.  : 
1695°,  0*518  per  cent.  Hydrogen  chloride  is  found  to  be  dissociated  at 
1537°  to  the  extent  of  0-274  per  cent.  J.  C.  P. 
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DifiFusion  of  Gases.  Georg  Kassxer  {Arch.  PJiarm.,  1906,  244, 
63 — 66). — A  sample  of  methane  enclosed  in  a  tube  between  two 
greased  stopcocks  had  not  altered  appreciably  in  composition  after 
two  years.  Another  sample,  enclosed  in  a  flask  with  greased  stopper 
coated  with  paraflfin  outside,  still  contained  95  per  cent,  of  methane 
after  five  years.  A  sample  kept  over  water  in  an  inverted  flask  only 
contained  23  per  cent,  of  methane  after  five  years,  although  30  cm.  of 
liquid  separated  the  gas  from  the  air ;  and  the  volume  of  the  gas  had 
shrunk,  corresponding  with  the  smaller  solubility  of  air  as  compared 
with  methane.  A  sample  enclosed  between  two  greased  stopcocks  in 
a  tube  three-quarters  filled  with  (unboiled)  water  contained  only  84 
per  cent,  of  methane  after  three  years.  C,  F,  B. 

Relation  bet"ween  the  Osmotic  Pressure  and  the  Vapour 
Pressure  in  a  Concentrated  Solution.  Will  Spens  {Proc.  Roy. 
Soc,  1906,  A,  77,  234 — 240). — A  theoretical  paper  in  which  the 
writer  arrives  at  the  relationship  Pvs  =  splogp;p',  where  P  is  the 
osmotic  pressure,  p  the  vapour  pressure  of  the  solution,  p  the  vapour 
pressure  of  the  solvent,  s  the  specific  volume  of  the  vapour,  and  v,  is 
the  increment  in  volume  of  a  large  mass  of  solution  when  unit  mass 
of  the  solvent  is  added.  This  expression  should  be  compared  with  the 
expression  Pfi  =  8p\ogplp'  (/x  =  specific  volume  of  the  solvent),  deduced 
by  the  Earl  of  Berkeley  and  Hartley.  The  two  formulae  are  identical 
only  when  the  contraction  on  dilution  is  negligible.  J.  C.  P. 

Osmotic  Pressures  of  Alcoholic  Solutions.  Percival  S. 
Barlow  {Phil.  Mag.,  1906,  [vi],  11,  595—604.  Compare  Abstr., 
1905,  ii,  507). — Solutions  of  various  substances  in  ethyl  alcohol 
showed  no  osmotic  pressure  effect  when  copper  ferrocyanide  membranes 
were  employed.  With  a  bladder  membrane,  a  pressure  was  set  up  in 
the  case  of  solutions  of  lithium  chloride  and  camphor,  but  not  in  the 
case  of  methyl  oxalate.  When  a  membrane  of  gutta-percha  tissue 
was  used,  lithium  chloride  solutions  exhibited  osmotic  effects,  but  the 
pre.s8ares  set  up  were  very  much  smaller  than  the  theoretical  values. 
With  increasing  concentration,  the  observed  pressures  reach  a 
maximum  value  and  then  decrease.  H.  1^1.  D. 

Is  the  Phase  Rule  Valid  in  the  Case  of  Colloids  ?  Gino 
Galeotti  {Zeit.  physikal.  Chem.,  1906,  54,  727—730.  Compare 
Abstr.,  1904,  i,  355;  1905,  ii,  512).— The  author  replies  in  the 
negative.  The  condition  of  a  colloidal  phase  is  not  defined  completely 
in  terms  of  temperatui-e,  pressure,  and  the  masses  of  the  components. 
Surface  tension  and  electrical  state  must  also  be  taken  into  account. 

J.  C.  P. 

Stratified  Structurea  Raphael  E.  Lieseoang  {Zeit.  aruyrg. 
Chem.,  1906,  48,  364— 366).— Hausmann  (Abstr.,  1904,  ii,  547)  has 
expressed  the  opinion  that  the  concentric  rings  produced  when,  for 
instance,  silver  dichromate  is  precipitated  in  a  gelatin  film  can  only 
be  obtained  with  amorphous  substances,  but  the  author  points  out 
that  similar  structures  can  also  be  observed  with  crystalline  .substances. 

VOL.  XC.  ii.  19 
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A  mixture  of  equal  volumes  of  10  per  cent,  solutions  of  gelatin  and 
potassium  dichromate  was  allowed  to  solidify  in  a  flat  dish ;  a  thin  strip 
was  then  cut  out  and  suspended  in  such  a  way  that  the  drying  progressed 
slowly  from  one  end  to  the  other  ;  on  subsequent  examination,  it  was 
found  that  the  salt  had  been  so  deposited  that  layers  rich  in  crystals 
alternated  with  others  practically  free  from  them. 

The  author  considers  that  one  function  of  the  gelatin  in  such 
processes  is  to  hinder  the  aggregation  of  the  newly-formed  molecules 
to  large  complexes,  but  in  some  cases  capillary  action  probably  plays 
an  important  part  in  the  phenomenon.  G.  S. 

Polymerisation  of  Liquids.  Petru  Bogdan  {Ann.  sci.  Univ. 
JassTj,  1906,  3,  223 — 238). — When  the  equation  of  van  der  Waals  is 
applied  to  the  liquid  state,  it  is  found  that  there  are  several  quantita- 
tive discrepancies.  For  example,  the  volume  at  absolute  zero  is 
generally  about  one-quarter  instead  of  one-third  of  the  critical  value, 
the  value  for  PV/T  at  the  critical  point  is  about  22  instead  of  30,  &c. 
The  author  considers  that  these  discrepancies  are  to  be  ascribed  to 
association  in  the  liquid  state,  even  in  those  liquids  generally  con- 
sideredf  as  normal.  This  view  is  further  supported  by  the  fact  that 
for  several  liquids  the  value  of  the  molecular  weight  derived  from  the 
molecular  surface  energy  is  less  than  the  normal,  the  constant  K  being 
greater  than  the  normal  value  2"12.  In  the  author's  opinion,  therefore, 
the  normal  value  is  obtained  with  liquids  which  exhibit  polymerisation. 
At  present  the  values  for  the  association  are  quite  untrustworthy,  and 
very  different  results  are  obtained  by  different  methods.  The  law  of 
Longinescu,  T/cd  =  n\  often  leads  to  values  of  7i  which  are  less  than 
those  indicated  by  the  formula  of  the  compound — this  again  indicating 
association  in  the  compounds  regarded  as  normal.  L.  M.  J. 

Liquid  Carbon  Dioxide  as  Solvent.  Ernst  H.  BiJchner  {Zeit. 
physikal.  Chem.,  1906,  54,  665—688.  Compare  this  vol.,  ii,  71).— 
Liquid  carbon  dioxide  has  in  general  only  a  feeble  solvent  action. 
Thus,  inorganic  salts  are  insoluble,  while  boric  acid,  phosphorus  penta- 
chloride,  arsenic  tribromide,  antimony  tribromide,  yellow  phosphorus, 
iodine,  and  bromine  are  only  slightly  soluble.  The  author  has  deter- 
mined the  solubility  of  a  large  number  of  liquid  and  solid  organic 
substances  in  liquid  carbon  dioxide,  and  it  appears  that  these  various 
substances  may  be  put  in  one  of  three  groups  according  to  their 
behaviour  towards  the  solvent. 

(1)  The  substance  in  the  liquid  condition  is  miscible  in  all  propor- 
tions with  liquid  carbon  dioxide,  and  the  solubility  curve  runs  for  the 
whole  of  its  course  underneath  the  critical  line.  To  this  group  belong 
/)-dichlorobenzene,  camphor,  carbon  disulphido,  ether,  pentane,  amyleno. 
acetylene,  benzene,  ^>-xylene. 

(2)  The  solubility  curve  cuts  the  critical  line.  Thus  there  is  .^ 
saturated  solution  with  a  critical  temperature  in  the  case  of  naphthal- 
ene, phenanthrene,  iodoform,  /)-dibromobenzene,  borneol,  substituted 
phenols  (except  nitrophenol),  ;)-chloronitrobenzene,  ;)-bromonitro- 
benzene,  1:2:3-  and  1 :  3 :2-dichloronitrobenzenes,  phthalic  and  succinic 
anhydrides,   a-naphthy lamina,    carbamide,  and    benzamide.      Almost 


GENERAL   AND   PHYSICAL   CHEMISTRY.  275 

all  inorganic  substances,  with  the  exception  of  gases,  belong  to  this 
category  (compare  Smits,  Abstr.,  1904,  ii,  15), 

(3)  The  substance  in  the  liquid  condition  is  not  completely  miscible 
with  liquid  carbon  dioxide.  In  the  case  of  propyl,  butyl,  and  i^obutyl 
alcohols  and  bromoform,  the  mutual  solubility  increases  with  rising 
temperature.  In  the  case  of  urethane,  thymol,  o-nitrophenol,  nitro- 
benzene, the  mono-  and  di-chlorobenzenes  not  mentioned  under  (2), 
and  o-bromonitrobenzene,  the  mutual  solubility  diminishes  with  rising 
temperature.  In  several  of  the  cases  just  mentioned,  a  lower  critical 
solution  temperature  was  obtained  with  super-cooled  liquids. 

J.  C.  P. 

Anomalous  Character  of  Solubility  Curves  and  the  Relation 
of  this  to  the  Formation  of  Hydrates  in  Solution.  Johannes  J. 
VAN  Laar  (Zeit.  physikal.  Cheni.,  1906,  54,  750 — 758). — A  mathe- 
matical paper  dealing  with  a  point  raised  in  Roozeboom  and  Aten's 
work  (Abstr.,  1905,  ii,  803).  The  author  shows  that  in  dilute  saturated 
solutions  hydration  must  be  attributed  mainly  to  the  ions  if  the 
peculiarities  of  the  solution  curve  are  to  be  adequately  interpreted. 

J.  C.  P. 

Properties  of  Electrically-prepared  Colloidal  Solutions. 
E.  F.  Burton  {Phil.  Mag.,  1906,  [vi],  11,  425— 447).— The  size  of  the 
particles  in  electrically-prepared  colloidal  solutions  was  measured  by 
allowing  an  intense  beam  of  light,  incident  at  the  critical  angle,  to 
come  to  a  focus  in  a  thin  layer  of  solution  observed  through  a  micro- 
scope. When  the  particles  come  into  the  path  of  the  beam,  the  light 
is  no  longer  totally  reflected,  but  is  scattered  into  the  observing 
microscope.  From  the  number  of  bright  spots  in  the  field  of  view,  the 
volume  of  liquid  under  observation,  and  the  concentration  of  the  metal 
in  solution,  the  average  diameter  of  the  particles  in  colloidal  solutions 
of  platinum,  gold,  and  silver  is  found  to  be  (2  -  6)  x  10"^  cm. 

The  rate  of   migration  of  the  particles   in   an  electric  field    was 

measured  under  conditions  which  assured  a  uniform  potential  gradient 

between  the  electrodes.     For  platinum,  gold,  silver,  bismuth,  lead,  and 

iron,  the  velocities  at  1 8^for  a  fall  of  potential  of  1  volt  per  cm.  were  found 

to  be  20  3  X  lO'^,  216  x  10"^,  236  x  10-^  110  x  IQ-^,  120  x  10"^ 

and  19*0  x  10""^  cm.  per  second  respectively,  the  particles  of  the  first 

three  moving  towards  the  positive  pole,  those  of  the  last  three  towards 

the  negative  pole.     Three  samples  of  colloidal  silver  prepared  by  using 

•^'fferent   currents    and     voltjxges    for    sparking,    which    presumably 

isisted   of  particles  of  different  sizes,  were  found  to  have  the  same 

')city  of  migration.     The  velocity  inci'eases  with  rising  ton»perature 

1  appears  to  vary  inversely  as  the  viscosity  of  the  water.     The 

lies  of  the  velocities  are  of  the  same  order,  although  somewhat 

iller  than  those  of  the  slowest  moving  ions,  and  the  author  suggests 

t  the  charges  on  the  particles  result  from  their  interaction  with  the 

vent. 

'  'olloidal  .solutions  of  lead,  tin,  and  zinc  in  methyl  and  ethyl  alcohols 

1  of  bi.smuth,  iron,  and  copper  in  methyl  alcohol  were  prepared,  but 

lutionsof  platinum,  gold,  and  silver  in  the  alcohols  could  not  be 

J  19—2 
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obtained.  In  all  these  cases,  the  particles  were  positively  charged. 
On  the  other  hand,  solutions  of  platinum,  gold,  and  silver  in  ethyl 
malonate  were  readily  obtained  and  the  particles  were  negatively 
charged.  Colloidal  solutions  could  not  be  obtained  with  the  more 
electro-positive  metals  in  this  solvent.  The  observed  facts  indicate 
that  the  formation  of  the  solution  is  essentially  dependent  on  the 
nature  of  the  metal  and  of  the  solvent.  The  contact  differences  of 
potential  between  the  charged  particles  and  the  liquid  have  been 
calculated.  •  H.  M.  D. 

Significance  of  Water  in  the  Formation  of  Colloidal 
"  Bubbles  "  from  Soaps.  Friedrich  Krafft  {Zeit.  physiol.  Chem., 
1906,  47,  5—14.  Compare  Abstr.,  1902,  ii,  601).— Observations  on 
the  lines  of  those  already  recorded  {loc.  cit.)  support  the  view  that  the 
molecules  in  the  interior  of  a  mass  of  water  are  engaged  in  a  regular 
vortex  movement.  J.  C.  P. 

Filtration  of  Crystalloids  and  Colloids  through  Gelatin.  J.  A. 

Craw  {Proc.  Roy.  Soc,  1906,  B,  77,  311—331.  Compare  Abstr., 
1905,  ii,  747). — Martin's  gelatin  filter  (a  Pasteur-Chamberland  filter, 
the  pores  of  which  are  filled  with  solid  gelatin)  was  at  first  supposed 
to  be  permeable  to  crystalloids  and  impermeable  to  colloids,  but  later 
work  by  Waymouth  Reid  and  others  showed  that  this  is  not  strictly 
true.  The  author  has  carried  out  a  series  of  experiments  on  this 
subject  with  typical  colloids  and  crystalloids  as  well  as  with  mixtures 
of  these  substances. 

The  filter  is  highly,  but  not  completely,  permeable  for  such  crystal- 
loids as  sodium  chloride,  potassium  iodide,  and  butyric  acid  ;  it  is  only 
slightly  permeable  for  colloids  such  as  ferric  hydroxide  and  soluble  starch. 
As  filtration  proceeds,  the  crystalloids  pass  through  in  increasing  con- 
centration, whereas  the  colloids  gradually  decrease  to  zero.  The 
presence  of  one  substance  often  affects  the  rate  of  filtration  of  another, 
and  the  permeability  also  depends  on  the  gelatin ;  thus  a  filter  pre- 
pared with  15  per  cent,  gelatin  solution  is  less  permeable  to  certain 
colloids  than  one  of  7  "5  per  cent.,  and  formalised  gelatin  is  less  perme- 
able to  sodium  chloride  than  ordinary  gelatin.  The  rate  of  filtration 
is  greatly  dependent  on  variations  in  the  pressure ;  thus  a  sudden 
diminution  gives  very  concentrated  filtrates  of  both  crystalloids  and 
colloids,  whereas  a  gradual  diminution  has  very  little  effect. 

The  results  with  some  colloids  can  be  explained  on  a  purely 
mechanical  basis,  but  with  crystalloids,  such  as  sodium  chloride,  it  seems 
probable  that  the  phenomenon  of  adsorption  plays  an  important  part. 
The  great  influence  of  change  of  pressure  on  the  permeability  seems  to 
depend  partly  on  the  diffusion  outwards  of  adsorbed  salt  from  the 
filter  when  the  pressure  is  released,  and  partly  on  changes  in  the  size 
of  the  filter  pores.  G.  S. 

The  Periodic  System  and  the  Methodical  Classification  of  the 
Elements.  Constantin  Zengelts  {Chem.  Zeit.,  1906,  25,  294 — 295 
and  316 — 317). — The  author  proposes  to  modify  the  periodic  classi- 
fication of  the  elements  so  as  to  reconcile  it  with  the  more  systematic 
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arrangement  adopted  in  many  text-books  for  studying  the  properties 
of  the  elements.  He  accordingly  does  away  with  the  eighth  group, 
but  introduces  an  additional  group  comprising  the  gaseous  elements 
helium,  argon,  krypton,  and  xenon  before  group  1.  Elements  which 
have  similar  properties  and  have  atomic  weights  differing  only  by  a 
few  units  the  author  considers  are  not  entitled  to  occupy  a  separate 
place  in  the  table,  and  accordingly  the  metals  iron,  cobalt,  and  nickel 
are  incorporated,  together  with  manganese,  in  group  7  ;  in  the  same  way, 
the  three  elements  ruthenium,  rhodium,  and  palladium,  and  the  ele- 
ments osmium,  iridium,  platinum,  and  gold  are  all  placed  in  group  7. 
Again,  group  3  contains,  in  addition  to  the  elements  ordinarily  placed 
there,  two  similar  aggregations  composed  respectively  of  the  elements 
-lanthanum,  cerium,  praseodymium,  and  neodymium  on  the  eighth 
horizontal  line,  and  of  samarium,  gadoUnium,  terbium,  erbium,  thulium, 
and  ytterbium  on  the  line  below.  P.  H. 

Pressure  Regulator.  Temperature  Regulator.  Antoine 
ViLLiEES  {Ami.  Chim.  anal.,  1906,  11,  88 — 90,  90 — 96). — An  appa- 
ratus is  illustrated  for  giving  a  fixed  and  absolutely  constant  pressure 
to  a  gas  evolved  under  a  varying  pressure. 

The  temperature  regulator  is  a  modification"  of  the  ordinary  mer- 
curial regulator,  in  which  the  cut  off  is  effected  by  a  disc  floating  on 
the  top  of  a  column  of  mercury  connected  with  the  reservoir  coming 
into  contact  with  the  ground  horizontal  extremity  of  the  exit  tube. 
The  free  surface  of  the  mercury  being  covered  by  the  disc,  oxidation 
is  prevented.  The  papers  contain  drawings  showing  the  application  of 
the  regulators  to  several  purposes.  L.  de  K. 

Extraction  Apparatus.  Allen  Eogers  {J.  Amer.  Cliem.  Soc., 
1906,  28,  194 — 196). — An  apparatus  specially  devised  for  making 
aqueous  extractions  of  tea,  coffee,  tanning  materials,  (fcc. 

It   mainly  consists    of    a  round-bottomed    extractor  fitted  with  a 

Bunsen  valve  and  connected  to  two  wash-bottles,  one  of  which  holds 

the  water,  whilst  the  other  serves  for  collecting  the  percolate.     The 

:  water  is  forced  from  the  bottle  into  the  extractor  by  applying  suction 

!  with    a   filter   pump.      The   water  may   be    brought   to    the  desired 

temperature  by  heating  the  wash-bottles  on  a  water-bath. 

L.  DE  K. 

Modified  Westphal  Balance  for  Solids  and  Liquids.  F.  M. 
Williams  {J.  Amer.  Chem.  Soc.,  1906,  28,  185 — 187). — Modifications 
""  the  Westphal  balance  are  described,  which  enable  it  to  be  used  for 

0  determination  of  the  sp.   gr.  of  solids  as   well  as    liquids.     The 

.'dified  balance  is  especially  suitable  for  cements  and  other  solids, 

to  composition  of  which  is  changed  by  immersion  in  water,  and  it  is 

ilso  a  rapid  and  accurate  instrument  for  determining  the  sp.   gr.  of 

•inerals.     The  chief  modification  consists  in  suspending  a  special  sup- 

rt  carrying  two  pans,  one  above  the  other,  from  the  pointer  arm  at 

distance  from  the  fulcrum  equal  to  the  length  of  the  other  arm. 
iio  solid  is  weighed  in  the  upper  pan,  the  lower  pan  being  immersed 


II 


I 
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in  carbon  disulphide  or  other  suitable  liquid.  The  pans  are  then 
interchanged,  or  the  object  is  transferred  to  the  lower  pan,  and  the 
weighing  is  repeated.  The  construction  of  the  instrument  is  shown 
by  means  of  diagrams.  E.  G. 


Inorganic    Chemistry. 


• 

Oxyhalogen  Compounds.  IV.  Reaction  between  Chlorine 
Peroxide  and  Iodides.  William  Bray  [Zeit. physikal.  Ghem.,  1906, 
54,  731—749.  Compare  this  vol.,  ii,  221— 222).— The  nature  of  the 
reaction  between  chlorine  peroxide  and  iodide  depends  on  the  nature 
of  the  medium  in  which  it  takes  place.  In  an  alkali  hydrogen  carbonate 
solution  saturated  with  carbon  dioxide,  the  reaction  is  represented  by 
the  following  equation:  0102  +  1' =  0103'  + 1  (a).  When  the  reaction 
takes  place  in  a  so-called  "  neutral "  solution  of  chlorine  peroxide, 
which,  however,  contains  traces  of  acid,  the  action  is  represented  by 
3C102  +  5r  =  2I03'  +  3I  +  3Cl'.  When,  finally,  the  reaction  takes 
place  in  an  ordinary  acid  solution,  it  is  represented  by  ClOg  +  51'  + 
4H*  =  51  +  Cr  +  2H2O.  The  first  stage  in  all  cases  is  probably  2CIO2  + 
r +  H20  =  2HC102  + 10',  which  in  a  hydrogen  carbonate  solution 
saturated  with  carbon  dioxide  is  immediately  followed  up  by  10'  + 
1'  +  2H*  =  I2  +  HgO,  giving  (a).  When  a  slightly  larger  trace  of  acid 
is  present,  (a)  is  followed  by  3HCIO2  + 2r  =  2I03' +  3HC1,  the  only 
reaction  in  which  a  rapid  oxidation  of  iodide  to  iodate  in  an  acidified 
potassium  iodide  solution  takes  place. 

It  has  been  found  that  iodine  is  oxidised  to  iodate  in  the  following 
reactions:  OIO2  + 1  +  HgO  =  HIO3  +  HCl  and  5HC102  +  4I  + 2H20  = 
4HIO3  +  5HCI.  It  is  probable  that  in  these  cases  it  is  hypoiodous 
acid  and  not  iodine  that  is  the  really  active  substance. 

For  the  detailed  evidence  in  support  of  the  foregoing  equations 
the  original  must  be  consulted.  There,  too,  are  described  methods 
for  the  determination  of  chlorite  in  the  presence  of  iodate. 

It  is  noteworthy  that  the  reaction  between  chlorous  acid  and  an 
iodide  is  retarded  by  increasing  the  concentration  of  the  iodide  and 
is  accelerated  by  the  presence  of  free  iodine.  It  is  probable  that 
chlorous  acid  does  not  react  primarily  with  hydriodic  acid,  or  does  so 
very  slowly,  and  that  an  oxidation  of  the  iodide  is  induced  by  a  pri- 
mary reaction  between  chlorous  acid  and  iodine  (or  hypoiodous  acid). 

J.  C.  P. 

Electrochemical  Equivalent  of  Iodine.  Gino  Gallo  {Atti  R. 
Accad.  Lincei,  1906,  [v],  15,  i,  24—35). — The  author  has  determined 
the  electrochemical  equivalent  of  iodine  by  electrolysing  a  solution  of 
potassium  iodide  in  a  specially  designed  appai'atus,  the  voltage  being 
chosen  so  that   no  oxygen  wag    evolved   at   the  anode.     The    iodine 
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separating  was  estimated  volumetrically  by  means  of  sodium  thiosul- 
phate  solution,  and  the  silver  deposited  in  a  silver  voltameter  run  in 
series  with  the  potassium  iodide  cell  was  also  measured.  The  values 
obtained  in  this  way  for  the  atomic  weight  of  iodine,  compared  with 
0  =  16,  vary  from  126'82  to  126"98,  the  mean  of  the  24  numbers 
obtained  being  126"89.  One  equivalent  of  iodine  corresponds  to  96537 
coulombs.  T.  H.  P. 

Change  of  State  of  Liquid  Sulphur,  Friedrich  Hoffmann  and 
H.  B.OTnY:  (Zeit.  j)hysikaL  Chem.,  1906,  55,  113 — 124). — The  authors 
have  observed  that  liquid  sulphur  about  160^  exhibits  a  behaviour 
which  is  probably  to  be  attributed  to  the  transformation  of  one 
modification  into  another  (compare  Smith  and  his  pupils.  Abstr.,  1905, 
ii,  382,  580).  When  fused  sulphur  is  heated  above  160'^  and  is  then 
allowed  to  cool,  not  too  slowly,  it  is  observed  that  at  about  160^  the 
liquid  divides  into  two  layers  separated  by  a  meniscus,  and  thermo- 
metric  investigation  reveals  a  discontinuity  in  the  cooling  curve  at  this 
point.  If,  however,  the  rate  of  cooling  is  diminished,  the  separation 
into  two  phases  becomes  less  distinct  and  the  discontinuity  in  the 
cooling  curve  is  less  marked.  If  the  rate  of  cooling  is  suflBciently 
slow,  neither  phenomenon  can  be  observed.  Hence,  the  two  modifica- 
tions must,  under  ordinary  conditions,  be  completely  miscible  with 
each  other,  and  the  temperature  of  160^  cannot  be  a  transition  point  in 
the  ordinary  sense.  J.  C.  P. 

The  System  Sulphur — Sulphates.  Kamillo  BrUckner  {Monatsh., 
1906,  27,  49 — 58).— The  author  has  examined  the  products  obtained 
on  heating  the  anhydrous  sulphates  of  various  metals  with  excess  of 
sulphur.  The  mixtures  were  heated  in  a  porcelain  crucible,  or,  when 
higher  temperatures  were  required,  in  a  hard  glass  tube  through 
which  a  current  of  sulphur  vapour  was  passed. 

The  sulphates  of  lithium,  sodium,  and  potassium  react  at  a  red  heat ; 
sulphur  dioxide  is  evolved  and  the  alkaline  residue  contains  sulphide, 
thiosulphate,  and  polysulphide.  The  sulphates  of  the  alkaline  earth 
metals  yield  similar  products,  but  react  less  readily.  Magnesium, 
glucinum,  and  aluminium  do  not  react  at  a  red  heat.  Chromic 
sulphate  gives  a  black  sulphide  insoluble  in  hot  concentrated  hydro- 
chloric acid,  cerium  sulphate  a  reddish-brown  sulphide  decomposed  by 
hydrochloric  acid,  and  uranyl  sulphate  a  mixture  of  uranous  oxide  and 
uranoso-uranic  oxide.  The  sulphates  of  manganese,  zinc,  cadmium, 
iron  (ferrous  and  ferric),  nickel,  copper,  lead,  mercury,  thallium,  silver, 
and  cobalt  are  converted  into  sulphides  with  evolution  of  sulphur 
dioxide.  Bismuth  and  antimony  sulphates  yield  bluish-grey  sulphides 
of  metallic  appearance,  but  in  the  case  of  bismuth,  the  metal  is  obtained 
when  a  smaller  pro^Kirtion  of  sulphur  is  employed. 

The  mode  of  formation  of  the  various  products  is  discussed. 

H.  M.  D. 

Selenium  obtained  with  Organic  Reducing  Agents. 
William  Oeciisner  de  Coninck  and  Chauvenet  {Hull.  Accul.  Roy. 
Belcf.,    1906,    601— 603).— When  selenic  acid  is  heated  with  formic, 
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oxalic,  malonic,  or  pyruvic  acid,  paraldehyde,  formaldehyde,  trioxy- 
methylene,  cenanthaldehyde,  benzaldehyde  [dissolved  in  alcohol],  or 
with  an  aqueous  solution  of  dextrose  or  Isevulose,  it  is  reduced  to 
selenium.     Neither  succinic  nor  acetic  acid  reduces  selenic  acid. 

T.  A.  H. 

Behaviour  of  Selenium  towards  Light  and  Temperature, 
II.  Robert  Maro  {Zeit.  anorg.  Chem.,  1906,48,393 — 426). — -A  more 
detailed  account  of  work  already  published  (this  vol.,  ii,   226). 

G.  S. 

Selenium  Dioxide.  William  Oechsner  de  Coninck  {Com2)t.  rend., 
1906,  142,  571 — 573). — One  part  of  selenium  'dioxide  dissolves  in 
2-67,  2-6,  and  2'54  parts  of  water  at  11-3°,  14°,  and  15-6° 
respectively  ;  in  9'84  parts  of  alcohol  (93°)  at  14°,  in  15  parts  of  methyl 
alcohol  at  11*8°,  in  23  parts  of  crude  acetone  at  15 '3°,  and  in  90  parts 
of  acetic  acid  at  12 '9°.  The  specific  gravities  of  1 — 10  per  cent, 
solutions  of  selenium  dioxide  in  water  are  tabulated  in  the  original. 
Reddish-brown  amorphous  selenium,  insoluble  in  carbon  disulphide, 
separates  slowly  when  aqueous  solutions  of  the  dioxide  are  exposed  to 
light. 

Selenium  dioxide  is  converted  by  nitric  acid  into  selenic  acid,  by 
hot  sulphuric  acid  into  selenium  sulphoxide,  SeSOg,  hydrogen  selenide, 
and  some  amorphous,  reddish-brown  selenium;  by  phosphorus  penta- 
chloride  into  selenium  tetrachloride,  and  by  phosphorus  trichloride 
into  brown,  amorphous  selenium.  Phosphorus  oxychloride  is  formed 
in  the  last  two  reactions.  With  hydrazine,  the  dioxide  yields  nitrogen 
and  black,  amorphous  selenium,  and  when  warmed  with  hydroxyl- 
amine  hydrochloride,  nitrogen  is  evolved  and  reddish-brown,  amorphous 
selenium  separates.  T.  A.  H. 

Action  of  Nitrogen  Peroxide  on  Ammonia  and  on  Some 
Ammonium  Salts.  Adolphe  Besson  and  Georges  Rosset  {Compt. 
rend.,  1906,  142,  633 — 634). — Liquid  ammonia  reacts  explosively  with 
solid  nitrogen  peroxide  at  -  80°,  but  if  a  current  of  gaseous  ammonia 
at  —  20°  is  passed  over  the  peroxide,  the  reaction  is  moderated  and  the 
products  are  nitrogen,  nitric  oxide,  water,  ammonium  nitrate,  and  a 
trace  of  ammonium  nitrite.  Nitrogen  peroxide  reacts  slowly  with 
ammonium  cliloride  in  tlie  cold  ;  the  reaction  is,  how6ver,  complete  in 
fcealed  tubes  at  100°  with  the  formation  of  chlorine,  nitrogen,  nitrous 
oxide,  nitrogen  trioxide,  nitrosyl  chloride,  water,  and  nitric  acid. 
When  ammonium  nitrate  or  sulphate  replace  the  chloride  in  tho 
above  reaction,  the  products  are  nitrogen  and  nitric  acid  or  nitrogen, 
and  a  mixture  of  nitric  and  sulphuric  acids  respectively. 

M.  A.  W. 

An  Instance  of  Choke  Damp  free  from  Carbon  Dioxide. 
Bertram  Bloltnt  (/.  Ilyyiene,  1906,6,  175  — 178). — "Choke  damp" 
or  "  black  damp  "  in  mines  and  wells  is  air  deficient  in  oxygen  and 
rich  in  carbon  dioxide.  Very  few  cases  of  deficiency  in  the  latter 
g^s  have  been  described.     In  the  present  instance  it  was  noticed  thatf 
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candles  would  not  burn  in  a  room  used  for  cold  storage.  On  analysis, 
the  air  was  found  to  contain  17 "6  per  cent,  of  oxygen,  and  the 
remainder  inert  gas  (nitrogen,  argon,  (fee).  This  would  account  for 
the  extinction  of  a  light,  but  the  amount  of  oxygen  was  sufficient  not 
to  endanger  the  lives  of  workers  there,  who  apparently  suffered  no 
inconvenience.  The  amount  of  carbon  dioxide  was  negligible  and  can 
be  accounted  for  by  the  presence  of  workmen.  The  gas  came  from  a 
disused  well  shaft  in  communication  with  the  room.  The  clay  through 
which  the  shaft  passed  contained  iron  pyrites,  which  accounted  for  the 
loss  of  oxygen.  Either  no  carbon  dioxide  was  formed  from  the 
carbonates  of  the  clay,  or,  if  any  was  formed,  it  must  have  been 
subsequently  absorbed  by  the  mud  and  water.  W.  D.  H. 

Borates  of  the  Alkali  Metals  and  of  Ammonium.  Albert 
Atteeberg  {Zeit.  aiiorg.  Chem.,  1906,  48,  367 — 373). — The  work 
described  in  this  communication  was  carried  out  more  than  thirty 
years  ago,  and  the  author  has  been  induced  to  publish  it  in  accessible 
form  by  the  appearance  of  Auerbach's  recent  paper  (Abstr.,  1904, 
ii,  118)  on  the  same  subject.  Only  mono-,  di-,  and  penta-borates  of 
the  metals  above  mentioned  could  be  obtained  ;  they  all  melt  to  clear 
glasses  at  a  high  temperature. 

Potassium  monoborate,  K20,B203,3H20,  separates  from  a  strongly 
alkaline  solution  in  small,  stout  plates.     Potassium  dihorates  : 

K20,2B203,4H20 
occurs  in  lustrous,  six-sided  prisms ;  K20,2B203,5s^H20  forms  short, 
hexagonal    prisms ;    K20,2B.,03,6H20    occurs    in    short,     ojonoclinic 
prisms.      Potassium    pew^aJorafe,    K20,5B203,8H20,    crystallises    in 
rhombic  octahedra. 

Sodium  monoboi'aies  :  Na20,B203,4?rB[20  forms  four-sided  prisms ; 
NaoO.B.jOg.SIHgO,  long  prisms  ;  Na20,B203,8H20  forms  small,  six- 
sided  crystals.  Sodium  dibwafes  :  Na20,2B20g,5H20,  octahedral  borax  ; 
Na2O,2B2O3,10H2O,  ordinary  prismatic  borax.  Sodium  pentabwate, 
Na2O,5B2O3,10H2O,  obtained  in  the  form  of  prismatic  crystals,  is 
partially  hydrolysed  in  aqueous  solution. 

Ammonium  diborate,  (NH^)oO,2B203,5H.,0,  occurs  in  tetragonal 
pyramids  ;  ammonium  pentaborate,  (NH^)20,5B,03,8H20,  in  rhombic 
double  pyramid.**. 

Barium  monoborates  :  Ra0,B203,2H20,  a  crystalline  powder ; 
Ba0,B203,4H20,  short,  four-sided  prisms.  Barium  sesquiborate, 
2BaO,3B203,7H20,  was  obtained  by  interaction  of  boric  acid  and 
excess  of  barium  hydroxide  as  a  voluminous,  amorphous  precipitate. 

G.  S. 

Hydrates  of  Sodium  Thiosulphate.  Stewart  W.  Young  and 
W.  E.  BuuKE  {J.  Amer.  Chem.  Soc.,  1906,  28,  315—347.  Compare 
Abstr.,  1905,  ii,  32,  and  Young  and  Mitchell,  Abstr.,  1905,  ii,  31).— 
An  account  is  given  of  twelve  crystjiUine  hydrates  of  sodium  thio- 
sulphate and  the  .inhydrous  sjilt.  The  methods  of  preparing  the  various 
hydrates  are  described,  aud  the  solubility  of  each  has  been  determined 
at  intervals  of  5°,  from  0^  upwards.  Transition  points  have  been 
determined  from  the  intersections  of  the  solubility  curves  and  in  many 
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cases  have  also  been  measured  directly.  A  number  of  observations 
has  been  made  with  reference  to  super-cooling  and  super-heating  of 
the  different  forms,  and  it  is  shown  that  super-heating  is  as 
common  in  this  system  as  super-cooling  and  that  both  probably  occur 
in  the  neighbourhood  of  every  transition  point ;  both  phenomena  are 
probably  transitory. 

The  hydrates  are  classified  in  groups  on  the  basis  of  their  behaviour 
in  undergoing  transition  with  rising  temperature,  and  are  accordingly 
termed  primary,  secondary,  tertiary,  &c.  The  following  is  a  list  of 
the  hydrates  with  their  transition  and  melting  points.  Primary 
pentahydrate  (formerly  called  a-pentahydrate),  m.  p.  48*45°,  transition 
point  into  the  primary  dihydrate,  48'17°.  Primary  dihydrate  (a-di- 
hydrate),  transition  point  into  the  anhydride,  66*5°.  Secondary 
pentahydrate  (y8-pentahydrate),  transition  point  into  the  secondary 
tetrahydrate,  30*22°.  Secondary  tetrahydrate  (originally  known  as 
the  d-iorm),  m.  p.  41*65°,  transition  point  into  the  secondary  mono- 
hydrate,  40'65°.  Secondary  monohydrate  (a-monohydrate),  transition 
point  into  the  anhydride,  56*5°.  Tertiary  hexahydrate,  which  also  acts 
as  a  quaternary  form  and  was  formerly  regarded  as  y-pentahydrate, 
m.  p.  14*35°,  transition  point  into  the  quaternary  4/3-hydrate,  14*3°, 
and  into  the  tertiary  sesquihydrate,  14  25°.  Tertiary  sesquihydrate, 
transition  point  into  the  tertiary  monohydrate,  48*5°.  Tertiary  mono- 
hydrate  (/3-monohydrate),  transition  point  into  the  anhydride,  61°. 
Quaternary  4/3-hydrate,  3Na2S203,4H20,  originally  called  the  c-form, 
transition  point  into  the  anhydride,  58°.  Quintary  dihydrate  ()8-di- 
hydrate),  transition  point  into  the  quintary  monohydrate,  27*5°. 
Quintary  monohydrate  (y-monohydrate),  transition  point  into  the 
quintary  hemihydrate,  43°.  Quintary  hemihydrate,  transition  point 
into  the  anhydride,  70°. 

The  paper  is  illustrated  with  curves  and  diagrams.  E.  G. 

Presence  of  Chlorate  in  Sodium  Nitrate.  Leon  Grimbert 
{J.  Pharm.  Chim.,  1906,  [vi],  23,  98— 100).— Small  quantities  of 
chlorate  were  found  in  three  samples  of  commercial  sodium  niti-ate. 
It  is  pointed  out  that  this  impurity  should  be  guarded  ag.-iinst  when 
sodium  niti-ate  is  employed  in  destroying  organic  matter  as  a 
preliminary  to  the  estimation  of  chlorine  in  organic  products. 

T.  A.  H. 

Density  of  Solutions  of  Sodium  Carbonate  and  Sodium 
Hydroxide.  II.  RudolfWegscheider  (i/onafs/i.,  1906,  27,  13 — 30. 
Compare  Abstr.,  1905,  ii,  521). — The  interpolation  formuhe  pi*eviously 
given  for  the  densities  of  solutions  of  sodium  carbonate  and  sodium 
hydroxide  were  deduced  on  the  false  assumption  that  Lunge's  data 
represent  density  values  referred  to  water  at  4°.  The  formulas  are  now 
corrected.  H.  M.  D. 

Preparation  of  Metallic  Lithium.  Otto  Huff  and  Otto 
JoHANNSEN  {Zeit.  ElektrocJievi.,  1906,  12,  186 — 188). — The  electrolysis 
of  mixtures  of  lithium  salts  with  salts  of  the  other  alkali  metals  always 
yields  impure  lithium  ;  the  electrolysis  of  pure  lithium  chloride  is  incon- 
venient on  account  of  the  volatility  and  high  resistance  of  this  salt ; 
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the  addition  of  lithium  fluoride  increases  the  resistance.  The  best 
electrolyte  is  a  mixture  of  lithium  bromide  with  13  per  cent,  of 
lithium  chloride  ;  this  is  the  mixture  of  lowest  melting  point  (520°), 
pure  lithium  chloride  and  bromide  melting  at  606°  and  546°  respec- 
tively. With  this  mixture  and  using  a  carbon  anode  and  iron  cathode 
a  current  of  100  amperes  can  be  maintained  with  an  E.M.F.  of  10  volts. 
The  current  efl[iciency  is  about  80  per  cent.  The  metal  contained  0*17 
per  cent,  of  sodium,  but  was  otherwise  pure ;  its  melting  point  was  180° 
(corr.).  T.  E. 

Sulphides  of  Rubidium  and  Caesiuin.  Wilhelm  Biltz  and 
Ernst  Wilke-Dorfurt  {Zeit.  anorg.  Chem.,  1906,  48,  297 — 318).— In 
a  former  paper  (Abstr.,  1905,  ii,  162),  the  preparation  of  the  penta- 
sulphides  of  these  two  metals  has  been  described  ;  in  the  present  com- 
munication, an  account  of  the  other  sulphides  is  given. 

Rubidium  monosulphide,  Y\\i^,^H^O,  and  the  corresponding  casium 
salt,  Cs.,S,4H.20,  are  obtained  in  colourless,  deliquescent  crystals  on 
allowing  the  concentrated  aqueous  solutions  to  remain  for  some  time 
in  a  desiccator  over  calcium  chloride.  The  hydrosulphides,  EbSH  and 
CsSH,  obtained  in  a  similar  manner  from  the  aqueous  solutions,  also 
occur  in  colourless,  deliquescent  crystals.  Anhydi-ous  monosulphides 
could  not  be  obtained. 

Rubidium  tetrasulphide,  E,b2S4,2Il20,  was  obtained  from  an  aqueous 
solution  containing  calculated  amounts  of  the  monosulphide  and  sulphur; 
it  forms  small,  prismatic,  yellow  crystals  which  dissolve  unchanged 
in  water,  but  undergo  decomposition  on  dehydration.  Ccesium  tetra- 
sidphide,  Cs._,S^,  prepared  in  an  analogous  manner,  forms  reddish-yellow 
prisms,  soluble  in  water  without  decomposition.  No  other  sulphides  of 
uniform  composition  could  be  isolated  from  monosulphide  solutions 
containing  varying  proportions  of  dissolved  sulphur,  but  disulphides 
are  apparently  obtainable  on  heating  the  pentasulphides  for  some  time 
in  a  current  of  hydrogen  at  700 — 800°. 

With  the  object  of  determining  in  a  more  definite  way  what 
sulphides  of  these  metals  exist,  freezing-point  curves  of  the  systems 
were  constructed.  In  the  case  of  rubidium,  the  curve  starting  from  the 
disulphide  shows  one  distinct  maximum  at  a  point  corresponding  with 
the  composition  of  the  pentasulphide,  as  well  as  four  eutectic  points  ; 
from  the  shape  of  the  curve,  the  conclusion  is  drawn  that  tri-,  tetra-,  and 
heza-sulphides  also  exist ;  unlike  the  pentasulphide,  they  dissociate  into 
their  components  at  temperatures  below  their  melting  points.  The  curve 
of  the  system  caesium — sulphur  indicates  the  existence  of  the  same 
sulphides  as  in  the  case  of  rubidium,  but  both  the  penta-  and  hexa- 
Bulphides  give  distinct  maxima.  No  indication  of  the  existence  of  other 
sulphides  than  those  referred  to  has  been  obtained.  G.  S. 

Silver  and  Arsenic.  K.  Fhiedricii  and  A.  Leuoux  {Metallurgie, 
1906,  3,  192 — 195). — The  freezing-point  curve  for  alloys  containing 
from  0  to  19  per  cent,  of  arsenic  has  been  determined,  and  shows  only  a 
descending  branch,  corresponding  with  the  separation  of  silver  crystals. 
The  eutectic  horizontal  is  at  527°,  and  is  unbroken.  Within  the  limits 
examined,  thero  is  no  evidence  of  the  existence  of  i  cnmiwinnd  of  cilvor 
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and  arsenic,  and  the  existence  of  a  compound  AggAs  (Descamps,  Abstr., 
1878,  705)  is  disproved.  Microscopic  sections  show  only  silver  and  the 
eutectic. 

Alloys  of  the  same  character,  containing  87"2 — 89"5  per  cent,  of 
arsenic,  are  obtained  on  reducing  silver  arsenate  with  potassium 
cyanide  at  a  low  temperature.  C.  H.  D. 

Silver-zinc  Alloys.  G.  I.  Peteenko  (Zeif.  anorg.  Chem.,  1906, 
48,  347—363.  Compare  Heycock  and  Neville,  Trans.,  1897,  71,  417  ; 
Herschkowitsch,  Abstr.,  1898,  ii,  582). — The  investigation  was  carried 
out  by  Tammann's  method  of  thermal  analysis,  and  the  results  were 
controlled  by  microscopic  observations.  The  observed  temperatures  of 
initial  crystallisation  agree  very  closely  with  those  obtained  by  Heycock 
and  Neville. 

There  are  five  breaks  in  the  freezing-point  curve,  at  28*1,  37*7,  47"6, 
60,  and  95  per  cent,  by  weight  of  zinc,  the  first  four  of  which  correspond 
with  the  compounds  AggZug,  AgZn,  Ag2Zn3,and  Ag^Zn^  respectively.  The 
compound  AgZn  forms  complete  series  of  mixed  crystals  with  the  com- 
pounds AgoZug  and  AggZng ;  on  the  other  hand,  the  compounds  Ag2Zn3 
and  AgoZng  have  only  a  limited  mutual  solubility,  which  is  also  true  of 
the  latter  compound  and  zinc,  so  that  there  are  breaks  in  the  series  of 
mixed  crystals.  Within  certain  limits,  the  structure  of  the  alloys 
depends  on  the  velocity  of  cooling,  thus,  when  the  compound  AggZug  is 
allowed  to  cool  slowly  below  640°,  it  decomposes  into  AgZn  and  a 
saturated  mixed  crystal.  The  compound  AgZn  exists  in  two  forms 
which  have  a  transition  point  at  260°. 

The  hardness  of  these  alloys  reaches  its  maximum  between  47*6  and 
60  per  cent,  by  weight  of  zinc,  and  the  brittleness  is  also  greatest 
between  these  limits  ;  the  degree  of  hardness  does  not  depend  on  the 
rate  of  cooling. 

Photo-micrographs  of  several  of  the  alloys  are  given  in  the  paper. 

G.  S. 

Silver  Oxide  and  Silver  Suboxide.  Gilbert  N.  Lewis  {J.  Amer. 
Cliem.  Soc,  1906,  28,  139—158.  Compare  Abstr.,  1905,  ii,  578).— 
Guntz  (Abstr.,  1899,  ii,  418)  has  described  experiments  from  which  he 
concluded  that  when  silver  oxide  is  heated  in  a  closed  tube  at  358°,  it 
decomposes  into  the  suboxide  and  oxygen,  and  that  the  suboxide  then 
suffers  partial  decomposition  until  equilibrium  is  attained.  It  is  now 
shown  that  silver  suboxide  is  not  produced  under  these  conditions,  and 
that  Guntz's  results  are  capable  of  a  different  interpretation. 

The  decomposition  pressure  of  silver  oxide  has  been  determined  at 
302°,  325°,  and  445°,  and  the  results  show  that  the  equilibrium  pres- 
sures in  the  system,  silver  oxide,  silver,  oxygen,  are  approximately 
20*5,  32,  and  207  atmospheres  respectively  at  these  temperatures. 
Silver  suboxide  was  not  produced  in  any  of  the  experiments,  and  is 
probably  incapable  of  existence  at  these  temperatures.  From  the 
change  of  equilibrium  pressure  with  the  temperature,  the  heat  of 
formation  of  silver  oxide  has  been  calculated  and  found  to  be  6*4  Cal. 
It  is  shown  that  the  average  of  five  determinations  of  this  quantity 
based  on  the  available  calorimetric  data  is  6"34  Cal.,  and  it  is  tlierefore 
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concluded  that  the  silver  oxide  which  exists  between  302°  and  445°  is, 
from  a  thermodynamical  point  of  view,  identical  with  that  existing  at 
the  ordinary  temperature.  The  decomposition  pressure  of  silver  oxide 
at  25°  has  been  calculated  and  found  to  be  5  x  10"^  atmospheres. 

E.  G 

Alloys  of  Calcium.  L.  Stockem  {Metallurgie,  1906,  3,  147—149. 
Compare  Quasebart,  this  vol.,  ii,  229). — Calcium  dissolves  in  molten 
cast  iron  with  great  development  of  heat,  but  when  large  quantities 
are  used  the  metal  is  rapidly  coated  with  a  crust  of  calcium  carbide 
which  prevents  further  action.  Some  calcium  carbide  always  remains 
mechanically  entangled  in  the  iron.  Ferric  oxide  reacts  vigorously 
with  an  excess  of  metallic  calcium  ;  the  iron  formed  is  pure  and  ductile, 
and  does  not  contain  a  trace  of  calcium. 

Calcium  alloys  with  copper  in  all  proportions.  The  products  are 
brittle,  an  alloy  containing  20  per  cent,  of  calcium  being  pure  white 
and  crumbling  on  exposure  to  air.  Copper-calcium  may  be  advan- 
tageously employed  in  place  of  phosphor-copper  for  deoxidising  copper. 

Aluminium  and  magnesium  also  alloy  with  calcium  in  all  propor- 
tions. When  10  per  cent,  of  calcium  is  present,  the  alloys  are  so 
brittle  as  to  be  easily  powdered  in  a  mortar.  C.  H.  D. 

Hydration  of  Portland  Cement.  Paul  Rohland  (Zeit.  angew. 
Chevi.,  1906,  19,  327—331.  Compare  Abstr.,  1905,  ii,  319).— A  study 
of  the  influence  of  a  number  of  different  salts  on  the  rate  of  hydration 
of  Portland  cement  has  shown  that  sodium  carbonate  and  aluminium 
salts  increase  the  rate  of  hydration  ;  moreover,  the  increase  produced 
by  pairs  of  salts  such  as  sodium  carbonate  and  aluminium  chloride  or 
aluminium  sulphate  and  chloride  acting  together  is  considerably 
greater  than  would  be  expected  from  a  summation  of  their  individual 
effects.  On  the  other  hand,  when  two  salts  such  as  potassium  di- 
chromate  and  borax,  each  of  which  taken  alone  produces  a  retarding 
influence,  are  allowed  to  act  together,  the  retardation  is  less  than  can 
be  accounted  for  by  adding  together  the  effects  due  to  each  one 
separately.  The  paper  is  brought  to  a  close  with  a  theoretical  dis- 
cussion regarding  the  mechanism  of  the  influence  of  these  various  salts, 
for  details  of  which  the  original  should  be  consulted.  P.  H. 

C  jmbustion  of  Cadmium.  Wilhelm  Manchot  {Ber.,  1906,39, 
1170 — 1171). — When  cadmium  is  burnt  at  as  low  a  temperacure  as 
possible,  the  smoke,  which  consists  mainly  of  cadmium  oxide,  contains 
also  some  cadmium  peroxide.  W.  A.  D. 

Oxides  of  Thallium.  I.  Otto  Rabe  {Zeit.  anorg.  Cliem.,  1906, 
48,  427 — 440). — When  an  alkaline  solution  of  a  thalloussalt  is  treated 
with  a  3 — 5  per  cent,  solution  of  hydrogen  peroxide,  anhydrous  thallic 
oxide,  TloOg,  separates  as  a  dark  brown,  flocculent  precipitate  which 
slowly  changes  to  small,  lustrous  crystals  of  chocolate-brown  colour. 
If  precautions  are  taken  to  keep  the  temperature  low  and  the 
peroxide  is  used  in  excess,  the  yield  is  almost  quantitative;  the  excess 
of  hydrogen  peroxide  undergoes  decomposition  in  a  catalytic  manner 
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without  affecting  the  thallic  oxide.  When,  on  the  other  hand,  the 
experiment  is  carried  out  at  80 — 100°  in  strongly  alkaline  solution 
(10 — 35  per  cent,  of  potassium  hydroxide),  a  black  modification  of  the 
same  oxide  is  obtained  as  a  heavy,  sandy,  practically  anhydrous  powder. 
The  brown  oxide  is  easily,  the  black  much  less  readily,  soluble  in 
dilute  mineral  acids  ;  in  both  cases  the  process  is  accompanied  by  slight 
reduction  to  thallous  salt.  The  brown  oxide  also  undergoes  partial 
reduction  on  boiling  with  water,  whilst  the  black  oxide  is  scarcely 
affected.  The  specific  gravities  were  determined  with  the  pyknometer 
by  displacement  of  xylene,  and  are,  for  the  brown  modification  9*65  at 
21°,  for  the  black  10-19  at  22°.  G.  S. 

Decomposition  of  an  Aqueous  Solution  of  Copper  Sulphate 
by  Aluminium  Alloys.  Hector  Pechbux  {Compt.  rend.,  1906,  142, 
575 — 577.  Compare  Abstr.,  1905,  ii,  526). — Quantitative  investiga- 
tion of  the  reactions  resulting  in  the  evolution  of  hydrogen  and  pre- 
cipitation of  copper,  which  take  place  when  a  bismuth-aluminium  alloy 
containing  94  per  cent,  of  the  latter  metal  is  placed  in  an  aqueous 
solution  of  copper  sulphate,  showed  that  these  may  be  represented  by 
the  equations  AI2  +  6H2O  =  Al203,3H20  -\-  SHj  ;  Hg  +  CuSO^  =  H2SO4  -h 
Cu,  and  SCuSO^  +  Big  =  Bi2(S04)3  -I-  3Cu.  With  a  magnesium-aluminium 
alloy,  on  the  contrary,  the  whole  of  the  hydrogen  produced  by  the 
action  of  the  magnesium  on  the  water  is  evolved,  and^the  copper  pre- 
cipitated is  solely  the  result  of  the  action  of  the  aluminium  on  the 
copper  sulphate,  thus:  3Mg  + 6H20  =  3Mg(HO)2  +  3H2  and  SCuSO^-H 
Al2  =  Al2(S04)3-f3Cu.  With  a  tin-aluminium  alloy,  hydrogen  is 
evolved  and  metallic  copper  is  precipitated,  but  the  reaction  soon  stops 
owing  to  the  formation  on  the  surface  of  the  alloy  of  an  insoluble 
layer  of  alumina.  In  all  three  cases,  the  alloys  used  were  previously 
filed  to  produce  roughened  surfaces.  A  polished  and  re-heated  frag- 
ment of  the  magnesium-aluminium  alloy,  when  immersed  in  the  copper 
sulphate  solution,  acquired  after  ten  hours  a  hard  coat  of  copper  which 
could  readily  be  separated  as  a  coherent  film  (0"09  mm.  thick)  with  a 
knife  blade.  T.  A.  H. 

Calcium  and  Strontium  Mercuric  Iodides.  Andr^  Duboin 
{Compt.  rend.,  1906,  142,  573 — 574).  —  Calcium  mercuric  iodide, 
Cal2,Hgl2,8H20,  obtained  by  slow  evapoiation  at  atmospheric 
temperature  of  a  solution  containing  calcium  3"97,  mercury  21  •84, 
iodine  52*8,  and  water  21 '39  per  cent.,  crystallises  in  transparent 
needles  5  cm.  long  and  has  a  sp.  gr.  3*25  at  0°. 

Strontium  mercuric  iodide,  Srl2,5IIgl2,8H20,  was  obtained  in  small 
crystals,  together  with  mercuric  iodide,  by  slightly  cooling  a  solution 
(sp.  gr.  2*5  at  16-5°)  containing  strontium  7*12,  mercury  20*4,  iodine 
45'63,  and  water  26'85  per  cent.  When  stx'ongly  cooled,  the  solution 
deposits  the  same  salt  in  iridescent  lamelhe,  having  a  sp.  gr.  4-66. 
This  strontium  salt  may  also  be  obtained  in  larger  quantity  by  satura- 
ting the  solution  with  mercuric  iodide  at  70°  and  allowing  the  liquid 
to  cool. 

A  second  strontium  mercuric  iodide  [SrIg.Hglg.SHgO]  was  obtained 
in  long  prisms,  having  a  sp.  gr.  3-22  to  3-36,  by  slowly  evaporating  a 
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liquid  having  the  composition  strontium   785,  mercury  21  "22,  iodine 
50-44,  and  water  20*49  per  cent.  T.  A.  H. 

Action  of  Silicon  Tetrachloride  on  Cobalt.  Emile  Yigouroux 
{Conipt.  rend.,  1906,  142,  635—637.  Compare  this  vol.,  ii,  32).— 
Silicon  tetrachloride  is  reduced  by  cobalt  at  the  temperature  of  the 
electric  furnace  with  the  formation  of  cobalt  chloride,  which  is  volatile, 
and  a  residue  of  a  cobalt  silicide.  At  1200^  to  1300°,  the  reaction  is 
complete,  and  ceases  when  the  cobalt  is  converted  into  the  silicide, 
CogSi  (compare  Abstr.,  1896,  ii,  176  ;  Lebeau,  Abstr,,  1903,  ii,  80), 
which  has  a  sp.  gr.  7"28  at  0^  and  differs  from  the  corresponding  iron 
silicide  in  that  it  is  not  attracted  by  a  magnet  (compare  Moissan, 
Abstr.,  1896,  ii,  173).  M.  A.  W. 

Alkali  Chromates.  Frans  A.  H.  Schreinemakers  {Zeit.  physikal. 
Chem.,  1906,  55,  71 — 98). — The  bulk  of  this  work  has  been  already 
reported  (Abstr.,  1905,  ii,  818,  820;  this  vol.,  ii,  24).  The  various 
equilibria  at  30°  in  the  system  Na.,0  +  CrOg  +  HoO  have  also  been 
studied,  and  the  results  are  now  communicated.  The  solid  phases 
which  at  one  concentration  or  another  are  in  equilibrium  with  the 
solution  are:  NaOH,H20  ;  Na.CrO^ ;  Na^Cr05,13H20  ;  Na.^CrO^,4H.,0  ; 
Na2Cr20;,2H.20 ;  Na,Cr30,o,H.p ;  Na2Cr^Oi3,4H.p,  and  CrOg.  AH 
these  sodium  chromates  are  soluble  in  water  without  decomposition. 
An  interesting  point  brought  out  by  the  author's  work,  and  made 
evident  in  the  triangular  diagram  usually  employed,  is  the  following. 
When  chromium  trioxide  is  added  to  a  saturated  solution  of  sodium 
hydroxide,  the  first  chromate  to  be  formed  is  NajCrO^,  not 

]SXCr05,13H20, 
as  might  be  expected.  Further  addition  of  chromium  trioxide  is 
necessary  to  convert  ]Sra2Cr04  into  Na^Cr05,13H._20.  That  is  to  say, 
one  chromate  is  converted  by  addition  of  chromium  trioxide  into 
another  chromate  which  contains  less  chromium  than  the  first.  This 
is  possible  only  because  of  the  high  percentage  of  water  contained  in 
the  second  chromate.  J.  C.  P. 

Gold-zinc  Alloys.  Rudolf  Vogel  (Zeit.  anorg.  Chem.,  1906, 
48,  319—332.  Compare  Heycock  and  Neville,  Trans.,  1897,  71,  419). 
— The  complete  freezing-point  curve  of  the  system  has  been  con- 
structed and  the  conclusions  arrived  at  by  Tammann's  method  of 
thermal  analysis  have  been  confirmed  by  microscopic  observations  and 
by  chemical  analysis. 

The  freezing-point  curve  shows  a  eutectic  point  at  14  per  cent,  by 
weight  of  zinc,  a  distinct  maximum  at  25  per  cent.,  and  three  breaks 
at  33,  77,  and  88  5  per  cent,  of  zinc  respectively.  The  maximum 
corre-sponds  with  a  compound  of  the  formula  AuZn,  ami  Ixi.^ides  this 
two  other  compounds  exist,  the  respective  formuli«  and  composition  of 
which  are  :  AujZn.,  356  per  cent,  of  zinc,  and  AuZn^,  726  per  cent, 
of  zinc.  It  is  remarkable  that  the  composition  of  none  of  the  com- 
pounds corresponds  with  the  ordinary  valencies  of  the  component 
elements. 

From  0 — 125  per  cent,  by  weight  of  zinc,  mixed  crystals  separate 
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out ;  from  12  5 — 16  per  cent.,  the  primary  separation  of  the  saturated 
crystals  is  followed  by  the  appearance  of  a  eutectic,  the  second  com- 
ponent of  which  is  a  new  series  of  mixed  crystals  containing  the 
compound  AuZn;  from  16 — 25  per  cent,  of  zinc,  the  new  series 
separates  alone.  From  25 — 31  per  cent.,  a  third  series  of  mixed 
crystals  separates  ;  from  31 — 35*6  per  cent.,  the  primary  separation  of 
the  latter  is  followed  by  the  appearance  of  the  compound  Au3Zn.. 
The  latter  compound  enters  into  a  fourth  seines  of  mixed  crystals  from 
35'6 — 61  per  cent,  of  zinc;  from  the  latter  point  to  72*6  per  cent.,  the 
primary  separation  of  these  crystals  is  followed  by  the  appearance  of 
the  compound  AuZug,  beyond  which  point  no  mixed  crystals  are 
formed. 

The  alloys  rich  in  gold  have  about  the  same  hardness  as  the  latter, 
but  are  not  quite  so  tenacious.  Between  31  and  61  per  cent,  of  zinc,  they 
are  extremely  hard  and  brittle,  due  to  the  compound  AugZu^ ;  above 
the  latter  point,  the  hardness  and  brittleness  gradually  diminish. 

G.  S. 

Gold-cadmium  Alloys.  Rudolf  Vogel  {Zeit.'^  anorg.  Chem., 
1906,  48,  333—346.  Compare  Heycock  and  Neville,  Trans.,  1892,  61, 
888,  and  preceding  abstract). — The  freezing-point  curve  of  the  system 
shows  two  breaks  at  623°  and  30  per  cent,  and  493°  and  63  per  cent, 
by  weight  of  cadmium  respectively,  and  a  eutectic  point  at  303° 
and  87  per  cent,  of  the  same  metal.  The  first  break  corresponds 
with  a  compound  of  the  formula  Au^Cdg,  the  second  with  a  compound 
AuCdg. 

From  0 — 18  per  cent,  by  weight  of  cadmium,  mixed  crystals  separate  ; 
at  the  latter  point  they  are  saturated,  and  from  18 — 30  per  cent,  the 
primary  separation  of  the  saturated  mixed  crystals  is  followed  by  the 
separation  of  the  compound  Au^Cdg;  from  30 — 51  per  cent.,  a  second 
series  of  mixed  crystals  appears,  and  from  51 — 63  per  cent,  the 
separation  of  these  crystals  is  followed  by  the  appearance  of  the  com- 
pound AuCdg ;  beyond  this  point  no  mixed  crystals  form,  the  com- 
ponents of  the  eutectic  mixture  at  87  per  cent,  being  the  compound 
AuCdg  and  cadmium. 

Heycock  and  Neville  iloc.  cit.),  by  distilling  off  the  excess  of  cadmium 
from  an  alloy  of  the  two  metals,  obtained  a  residue  which  corresponded 
approximately  with  the  composition  CdAu,  and  considered  the  existence 
of  a  compound  of  this  formula  as  proved,  but  the  author  points  out  that 
this  method  of  procedure  is  only  applicable  when  the  vapour  pressure  of 
the  volatile  metal  alters  in  a  discontinuous  way  at  a  point  correspond- 
ing with  the  composition  of  the  compound,  a  condition  which  is  not 
fulfilled  when,  as  in  this  case,  mixed  crystals  with  the  volatile  component 
are  formed. 

The  hardness  reaches  its  maximum  in  the  alloys  containing  18 — 30 
per  cent,  and  51 — 63  per  cent,  of  cadmium  respectively  ;  the  remaining 
alloys  have  about  the  same  degree  of  hardness  as  the  metals  them- 
selves. Some  of  the  alloys  are  extremely  brittle ;  this  property  attains 
its  maximum  at  51 — 63  per  cent,  of  cadmium. 

Photo-micrographs  of  several  of  the  alloys  are  given  in  the  paper. 

G.  S. 
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Action  of  Hot  Sulphuric  Acid  on  Platinum  and  Iridium 
Salts  in  the  Presence  of  Ammonium  Sulphate.  Marcel 
Delepixe  {Compt.  rend.,  1906,  142,  631 — 633.  Compare  this  vol., 
ii,  24,  93). — A  platinum-iridium  alloy  containing  10  per  cent,  of  the 
latter  metal  is  dissolved  to  the  extent  of  0*10  gram  per  hour  per 
square  decimetre  by  sulphuric  acid  at  365^.  On  boiling  the  solution 
with  ammonium  sulphate,  the  platinum  is  deposited  in  the  spongy 
form,  and  the  residual  solution  exhibits  the  beautiful  green  colour 
changing  to  a  deep  violet  on  the  addition  of  nitric  acid  which  is 
a  characteristic  reaction  of  iridium  salts.  From  the  green  solution,  the 
author  has  isolated  three  ammonium  iridosulphates :  a  greenish-blue 
salt  which  gives  a  blue  precipitate  with  barium  or  strontium  salts  and 
is  slowly  decomposed  by  ammonia ;  a  green  salt  which  gives  no  pre- 
cipitate with  neutral  barium  chloride,  but  a  greenish-brown  precipitate 
with  the  reagent  in  the  presence  of  alkalis  ;  and  an  olive-brown  salt 
which  gives  no  precipitate  with  neutral  barium  chloride,  and  a  brown 
precipitate  in  the  presence  of  ammonia.  M.  A.  "W, 

A  New  Red  Compound  Isomeric  with  Magnus'  Green  Salt. 
SoFUS  M.  JoEGExsEN  and  So  REX  p.  L.  SoRENSEX  i^Zeit.  anorg.  Chem., 
1906,  48,  441 — 445). — Magnus'  green  salt  is  usually  obtained  by  the 
action  of  potassium  platinous  chloride  on  platodiammine  chloride, 
Pt(NH3)^Cl2,  in  aqueous  solution,  but  the  authors  have  observed  that 
in  certain  circumstances  the  same  substances  interact  with  forma- 
tion of  an  isomeric  red  salt.  The  conditions  favourable  for  the  produc- 
tion of  the  latter  are  absence  of  potassium  platinichloride  (traces  of 
which  are  often  present  in  the  platinous  salt)  and  very  dilute  neutral 
or  slightly  ammoniacal  solution.  The  precipitate  is  washed  with 
aqueous  and  finally  with  absolute  alcohol,  and  forms  small,  ill-defined 
needles,  rose-red  in  colour.  The  same  salt  is  obtained  in  well-defined, 
small,  tetragonal  prisms  by  interaction  of  the  yellow  plato-dimethyl- 
amine-ammine  platinous  chloride  (compare  this  vol.,  i,  338)  with  plato- 
diammine chloride  in  the  presence  of  a  large  excess  of  water. 

The  red  salt  is  anhydrous,  and  in  the  dry  condition  is  very  stable, 
but  on  boiling  with  water  it  is  changed  quantitatively  into  the  green 
salt ;  the  converse  change  has  not  been  observed.  Both  salts  contain 
the   residues   Pt'^NHg)^   and   Pt"Cl^,   and    the    authors    consider   it 

probable  that  the  formulae  Pt<j^J^3}2CJ2>Pt  and 

p^l,(NH3)2Pt(NH3)2Cl,'^p 
^'Njl,(NH3),Pt(NH3)2Cl2^-^' 
are  to  be  ascribed  to  the  red  and  green  salts  respectively.  G.  S. 

Colloidal  Nature  of  the  Black  Palladium  Solution  obtained 
by  means  of  Carbon  Monoxide.  Julius  Doxau  {yfonatsh.,  1906, 
27,  71 — 74.  Compare  Abstr.,  1905,  ii,  462). — The  blackish-brown 
solutioD  obtained  by  pa.s.sing  carbon  monoxide  into  an  aqueous  solution 
of  palladous  chloride  containing  0  005 — 0'05  per  cent,  of  palladium 
has  the  same  colour  as  has  the  palladium  borax  bead  (Abstr.,  1904,  ii, 
7>  ^)  and  Bredig's  colloidal  palladium  solution,  obtained  by  the  dis- 
integrating action  of  an  electric  discharge  (Abstr.,  1900,  ii,  213).    For 
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the  preparafion  of  the  solution,  conductivity  water  is  less  suitable 
than  ordinary  distilled  water;  when  the  reduction,  which  takes  place 
more  quic-kly  than  that  of  auric  chloride,  is  complete,  the  conductivity 
of  the  solution  becomes  constant. 

The  filtrate  obtained  on  precipitation  of  the  metal  with  hydro- 
chloric acid  contains  no  palladium.  Solutions  containing  001  per 
cent,  or  more  of  palladium  gradually  deposit  a  part  of  the  metal  as  a 
black  precipitate ;  when  evaporated,  the  solution  darkens,  and  finally 
the  metal  is  precipitated.  The  hydrochloric  acid  cannot  be  removed 
from  the  solution  by  dialysis  ;  on  prolonged  dialysis,  the  palladium  is 
partially  precipitated,  whereas  the  solution  passes  through  a  porous 
cell  almost  unchanged.  The  metal  is  precipitated  also  when  the  liquid 
hydrosol  is  shaken  with  animal  chai'coal  or  barium  sulphate,  or  an 
electrolyte  is  added.  These  precipitations  are  diminished  or  prevented 
by  the  presence  of  a  protecting  ag^t,  such  as  gum  arable  or  gelatin. 

When  an  electric  current  is  passed  through  the  liquid  hydrosol  in 
a  U-tube,  the  cathode  limb  becomes  almost  colourless,  and  has  the  con- 
ductivity only  of  highly  purified  water  ;  the  anode  limb  appears  almost 
black,  and  a  sharp  line  of  demarcation  between  the  two  portions  of 
the  solution  is  observed.  The  hydrosol  gradually  dissolves  at  the 
anode,  forming  palladous  chloride,  when  the  metallic  ion  is  deposited 
at  the  cathode.  G.   Y. 


Mineralogical    Chemistry. 


Occurrence  of  Sulphur  and  Celestite  at  Maybee,  Michigan. 
E.  Henry  Kraus  and  W.  F.  Hunt  {Ame)\  J.  ScL,  1906,  [iv],  21, 
237 — 244). — The  beds  of  dolomite-rock  exposed  in  the  Wooimith 
quarry,  near  Maybee,  in  Monroe  Co.,  Michigan,  are  compact  in  the 
upper  layers,  but  porous  and  cavernous  in  the  lower  layei's.  In  the 
latter,  waters  containing  hydrogen  sulphide  are  encountered,  and  the 
cavities  are  lined  with  crystals  of  native  sulphur,  celestite,  calcite, 
and  sometimes  gypsum.  The  compact  rock  is  impregnated  with  a 
considerable  amount  of  strontium  sulphate,  and  varies  in  sp.  gr.  from 
280  to  3"45.  Analysis  (I)  of  a  sample  showed  it  to  be  a  normal 
dolomite  containing  14"32  per  cent,  of  celestite.  Analysis  (II)  of  the 
cavernous  rock  also  indicates  a  normal  dolomite  with  much  silica  and 
bituminous  matter.  When  treated  with  hydrochloric  acid,  the 
cavernous  rock  gives  off  hydrogen  sulphide,  and  the  numbers  in  the 
analysis  also  indicate  that  some  of  the  strontium  is  present  as  sulphide. 
This  strontium  sulphide  has  pro})ably  been  formed  from  the  celestite 
by  the  reducing  action  of  the  or<.ranic  matter  contained  in  the  rock, 
and  its  presence  would  account  for  the  occurrence  of  the  sulphuretted 
waters  and  the  native  sulphur. 
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*  Total  of  lU,  99-59. 

Analysis  III  is  of  clear,  transparent  crystals  of  celestite  with  a 
slight  blue  tint  and  pp.  gr.  3-979.  A  crystallographic  description 
is  given  of  the  material,  and  natural  etched  figures  on  faces  of  celes- 
tite crystals  are  figured.  L.  J.  S. 


Physiological   Chemistry. 


Post-mortem  Changes  in  the  Blood.  P.  Morawitz  (Beitr. 
cheni.  Physiol.  Path.,  1206,8,  1 — 14). — The  blood  removed  from  human 
corpses  twelve  to  twenty-four  hours  after  death  was  examined.  After 
many  diseases,  the  blood  is  uncoagulated ;  this  depends  on  lack  of 
fibrinogen.  The  disappearance  of  fibrinogen  is  due  to  fibrinolysis, 
the  rate  of  which  varies,  but  may  be  so  great  that  within  ten 
hours  after  death  all  the  fibrin  and  fibrinogen  have  disappeared. 
The  destruction  of  fibrinogen  can  be  observed  before  coagulation  sets 
in.  The  other  proteids  of  the  blood  are  not  attacked  by  the  fibrino- 
lytic ferment.  In  many  cases,  the  blood  resembles  that  which  may 
be  artificially  produced  by  poisoning  with  phosphorus.  If  the  blood 
contains  fibrinogen,  it  coagulates  slowly ;  this  depends  on  paucity  in 
thrombokinase.  As  a  rule,  fibrin-ferment  is  only  present  in  small 
quantities.  No  definite  statement  can  be  made  on  the  occurrence  of 
substances  which  inhibit  coagulation.  W.  D.  H. 

Influence  of  Calcium  Salts  on  the  Heat-coagulation  of 
Fibrinogen  and  other  Proteids.  Ch.arles  Murray  {Bio-chem.  J., 
1906,  1,  167  —  174). — Decalcification  of  blood-plasma,  hydrocele  fluid, 
Ac.,  by  oxalate,  citrate,  or  fluoride,  lowers  the  heat-coagulation  point 
of  fibrinogen  from  56"  to  about  50^.  Doubling  or  trebling  the 
amount  of  decalcifying  agent  added  makes  no  appreciable  difference. 
Restoration  of  the  calcium  is  followed  by  a  rise  of  the  coagulation 
point  to  the  normal  level.  Addition  of  excess  of  soluble  calcium  salt 
elevates  the  point  somewhat.  Decalcification  changes  the  fibrinogen 
in  another  way;  it  is  precipitated  by  an  unu.sually  low  percentAgo  of 
sodium  chloride,  beginning  with  5  per  cent.  No  similar  lowering  of 
coaguliition  point  was  seen  in  solutions  of  muscle  proteids,  egg 
albumin,  and  serum  proteids.  W.  D.  H. 

20—2 


292  ABSTRACTS  OF   CHEMICAL   PAPERS. 

Anti-rennin  in  the  Serum  of  Fishes  and  Invertebrates. 
J.  Sellier  {Compt.  rmd.,  1906,  142,  409— 410).— The  blood-serum  of 
several  groups  of  lower  animals,  like  that  of  the  higher,  have  the 
power  of  preventing  the  Coagulation  of  milk  by  rennet.  The  power 
is  destroyed  at  62°.  The  activity  varies  in  different  animals,  and 
quantitative  details  are  given  for  various  fishes,  molluscs,  and 
crustaceans.  W.  D.  H. 

Variations  in  Toxicity  of  the  Intestinal  Contents.  Modifica- 
tions of  the  Blood.  Albert  Charrin  and  Le  Play  [Compt.  rend.,  1 906, 
142,524 — 527). — Thetoxicityof  saline  extracts  of  the  intestinal  contents 
varies  in  different  parts  of  the  canal,  and  usually  the  contents  of  the 
stomach  are  less  toxic  than  those  of  the  duodenum.  The  toxicity  is  rather 
increased  by  ligature  of  the  bile  duct,  and,  in  the  absence  of  bile,  micro- 
organisms are  more  active  in  the  intestine.  The  action  of  the  poison 
is  to  modify  the  respiratory  rhythm,  to  produce  sensory  and  motor 
disorders,  and  to  lower  blood-pressure.  Coagulation  of  the  blood  is 
delayed  somewhat,  the  blood  corpuscles  become  deformed,  and  haemo- 
globin  is   diminished.     Attempts   to   obtain  an  antitoxin  failed. 

W.  D.  H. 

R61e  of  the  Pancreas  in  the  Digestion  and  Absorption  of 
Carbohydrates.  Ugo  Lombroso  (Beitr.  chem.  Physiol.  Path.,  1906, 
8,  51 — 58). — After  ligature  of  the  pancreatic  ducts  there  is  no  increase 
in  the  amylolytic  action  of  other  juices  in  the  intestine  ;  the  normal 
or  nearly  normal  absorption  of  carbohydrates  which  continues  must  be 
explained  otherwise,  and  the  pancreas  must  exert  some  action  leading 
to  carbohydrate  absorption  other  than  the  mere  secretion  of  an 
amylolytic  ferment.  Glycsemia  and  glycosuria  do  not  occur  on  ligature 
of  the  ducts,  as  they  do  when  the  pancreas  is  extirpated. 

W.  D.  H. 

Glycolysis.  IV.  Otto  Cohnheim  {Zeit.  physiol.  Chem.,  1906,  47, 
253—285.  Compare  Abstr.,  1905,  ii,  839). — Muscle  extracts  produce 
more  or  less  diminution  of  the  reducing  power  of  dextrose  solutions. 
The  addition  of  pancreas  increases  the  glycolysis  in  a  marked  degree. 
The  glycolysis  is  not  due  to  impurities  or  to  bacteria,  but  is  a  function 
of  one  of  the  substances  contained  in  the  muscle  itself.  This  is  the 
main  conclusion  drawn  from  a  new  series  of  experiments  designed  to 
establish  the  author's  opinions  expressed  previously  on  the  subject. 

W.  D.  H. 

Chemical  Dynamics  of  Animal  Nutrition.  Samuel  B. 
ScHRYVER  (7A'o-c/<em. /.,  1906,  1,  123 — 166). — This  paper  contains  a 
discussion  of  current  theories  of  metabolism,  especially  in  relation  to 
proteids,  and  an  account  of  researches  on  the  same  subject  approached 
mainly  by  experiments  on  autolysis.  Controversy  has  arisen  as  to 
whether  the  products  of  tryptic  proteolysis  are  discoverable  in  the 
blood.  To  settle  this  difficult  problem,  a  trustworthy  method  of 
estimating  coagulable  proteid  is  essential ;  the  difference  between  the 
nitrogen  of  coagulable  proteid  and  the  total  nitrogen  is  termed 
"  residual  nitrogen."   The  method  employed  consists  in  mixing  the  fluid 
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or  tissue  with  anhydrous  sodium  sulphate  ;  the  water  is  thus  abstracted 
and  the  mixture  can  then  be  dried  at  38°.  This  can  be  kept  without 
alteration  for  a  considerable  time  ;  the  total  nitrogen  is  estimated  by 
Kjeldahl's  method.  A  sample  is  then  coagulated  by  boiling  with 
absolute  alcohol,  and,  after  washing,  the  nitrogen  in  the  coagulum  is 
estimated  in  the  same  way.  In  blood,  liver,  and  mucous  membrane  of 
the  small  intestine,  the  residual  nitrogen  was  never  greater  in  fed  than 
in  fasting  animals  ;  in  the  case  of  blood,  the  numbers  are  practically 
identical.  Furthermore,  no  substance  giving  the  biuret  reaction  was 
ever  detected  in  the  filtrate  from  the  coagulum.  In  the  liver,  the 
residual  nitrogen  is  larger  in  fasting  animals ;  this  is  due  to  autolysis 
already  taking  place  at  the  time  of  death ;  substances  giving  the 
biuret  reaction  are  also  absent.  In  tha  intestinal  mucous  membrane, 
the  residual  nitrogen  is  constant  for  the  same  species  of  animal  and  is 
not  influenced  by  the  state  of  nutrition.  It  is  higher  in  carnivora 
than  in  herbivora,  and  higher  than  in  any  other  tissue  ;  this  tissue 
also  is  peculiar  in  the  fact  that  disintegration  commences  immediately 
it  is  incubated  with  water,  and  soms  figures  quoted  indicate  that  some 
of  the  substances  represented  by  the  residual  nitrogen  are  in  some 
form  of  chemical  combination  in  the  protoplasm. 

From  these  facts,  the  following  explanation  of  the  mechanism  is 
advanced  :  the  passage  of  the  tiyptic  products  through  the  mucous 
membrane  is  analogous  to  a  continuous  chemical  process  :  the  bioplasm 
acts  as  an  enzyme  or  collection  of  enzymes  to  specific  points  of  which 
side-chains  are  attached  ;  it  remains  always  satiirated  with  side-chains, 
even  in  the  absence  of  digested  food  ;  in  the  latter  case,  the  autolytic 
enzyme  steps  in.  This  acts  (in  the  liver)  more  rapidly  in  the  fasting 
state,  is  inhibited  by  ammonia  and  other  alkalis,  and  is  accelerated  by 
acids,  especially  lactic  acid.  Ammonia  is  formed  in  the  alimentary 
tract,  and  there  is  more  ammonia  in  the  portal  vein  than  in  any  other 
part  of  the  body,  and  more  is  obtainable  from  the  liver  of  a  fed  than  of 
a  fasting  animal.  The  conclusion  is  therefore  drawn  that  in  order  to 
maintain  nitrogenous  equilibrium,  nitrogenous  food  must  be  ingested 
in  such  amounts  and  in  such  a  form  that  the  ammonia  produced  there- 
from in  the  digestive  tract  is  sufficient  to  maintain  the  intracellular 
alkalinity  of  the  liver  and  probably  other  tissues.  During  fasting,  non- 
nitrogenous  acidic  substances  are  produced  which  exceed  the  amount 
of  ammonia  available,  and  the  autolytic  enzyme  then  comes  into  play. 

The  animal  derives  most  of  its  energy  from  carbohydrates,  and 
rapidly  eliminates  nitrogen  from  pi-oteids  j  nevertheless,  the  latter  are 
essential  not  only  to  satisfy  the  needs  of  endogenous  metabolism 
(bulin),  but  also  to  maintain  the  proper  alkalinity  of  the  tissues;  if 
this  fails,  nitrogenous  equilibrium  ceases  to  be  maintained. 

Speck  has  drawn  attention  to  four  cases  in  which  tissue  degradation 
sets  in,  namely,  lack  of  oxygen,  phosphorus  poisoning,  withdrawal  of 
water,  and  fever.  The  bearing  of  the  conclusions  on  these  abnormal 
conditions  is  discussed.  W.  D.  H. 

The  Fate  of  Certain  Amino-acids  and  Peptides  in  the 
Orgaoism  of  the  Dog.  Emil  Auderhalden  and  Yutaka  Teruuciii 
{Zeit.  phyaiol.  C/unu.,  1906,  47,  159— 172).— The  nitrogen  contained  in 
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glycine  and  alanine,  in  glycyl-glycine  and  diglycyl-glycine,  and  in 
glycine  anhydride  and  alanine  anhydride  is  utilisable  by  the  organism 
of  the  dog,  participating  in  metabolism,  and  being  excreted  mainly  as 
urea.  W.  D.  H. 

The  Pate  of  Choline  in  the  Animal  Body.  Heineich  von 
HoEsSLiN  (Beitr.  ehem.  Physiol.  Path.,  1906,  8,  27 — 37). — Lecithin  is 
a  fairly  abundant  constituent  of  food,  and,  although  some  is  absorbed 
unchanged  (Slowtzoff),  most  observers  agree  that  the  major  part  is 
broken  up  in  the  intestine  into  choline,  fatty  acid,  and  glycero- 
phosphoric  acid.  Hasebroek  considers  that  the  choline  is  entirely 
decomposed  into  methane  and  carbon  dioxide  by  the  intestinal  bacteria, 
but  its  ready  solubility  and  diffusibility  show  that  it  can  remain  long 
in  the  intestine ;  moreover,  after  feeding  on  choline,  Nesbitt  {J.  Exp. 
Med.,  4,  1)  found  it  in  the  chyle.  After  subcutaneous  injection  in 
doses  of  one  gram,  Gumprecht  found  it  in  the  urine,  but  this  does  not 
occur  with  smaller  doses  (Halliburton  and  Mott,  Donath),  and  it  is 
absent  from  normal  urine.  In  the  present  experiments,  it  was 
administered  to  rabbits  both  by  the  mouth  and  subcutaneously  in 
doses  of  from  0*5  to  2  grams  of  the  hydrobromide.  It  was  never  found 
in  the  urine,  and  so  must  be  changed  after  absorption.  The  excretion 
of  formic  acid  in  the  urine  shows  great  variations  in  health  ;  in  spite 
of  this  inexplicable  inconstancy,  it  can  nevertheless  be  shown  that 
there  is  usually  a  marked  increase  in  it  after  the  administration  of 
choline,  but  the  increase  only  accounts  for  a  small  portion  of  the  base 
given  ;  the  remainder  is  probably  fully  oxidised  to  form  carbon  dioxide 
and  water.  Glyoxylic  acid  was  only  once  detected  in  the  urine,  and 
there  is  no  increase  in  the  creatinine  discharged.  The  increase  of 
formic  acid  in  the  urine  in  cases  of  fever  and  leucaemia  may  be  due  to 
the  break  down  of  the  lecithin  of  cells.  W.  D.  H. 

Ferments  of  the  Placenta.  Albert  Charrin  and  Goupil  {Compt. 
rend.,  1906,  142,  595 — 597). — Former  experiments  have  shown  that 
the  placenta  retains  various  substances,  particularly  dextrose ;  the 
present  research  was  undertaken  to  determine  whether  this  organ 
contains  ferments  capable  of  altering  or  destroying  the  retained 
material.  Placental  extracts  were  found  to  contain  an  amylolytic 
ferment,  an  oxydase,  and  a  glycolytic  agent.  A  proteolytic  ferment 
also  present  is  attributed  to  adaaixture  with  blood.  Ferments  acting 
on  fats  or  on  lactose  were  not  discovered.  W.  D.  H. 

Brepsin.  Otto  Cohnheim  {Zeit.  physiol.  Chem.,  1906,  47,  286). — 
Erepsin  is  present  in  the  intestine  of  dogs  from  which  the  pancreas 
has  been  extirpated,  and  is  as  active  as  in  normal  animals. 

W.  D.  H. 

Dextrose  in  Hydrocele  Fluid.  Gustave  Patein  {J.  Pharm. 
C/m«.,  1906,  [vi],  23, 239  — 241 ). — Four  specimens  of  hydrocele  fluid  were 
examined,  three  of  which  were  found  to  contain  dextrose  to  the  extent 
of  from  0  60  to  150  grams  per  litre.  The  dextrose  present  in  these 
specimens  did  not  diminish  when  they  were  kept  for  twenty-four  hours, 
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whence  it  appears  that  the  absence  of  this  sugar  in  the  fourtli  specimen 
was  not  the  result  of  auj  action  occui'ring  after  the  fluid  Wiis  collected. 

T.  A.  H. 

Is  the  Passage  of  Food-fat  into  the  Milk  proved  by 
Winternitz's  Experiments  with  Iodised  Fats  ?  S.  Gogitidse 
(Zeit.  Bid.,  1906,  47,  475—486). — Polemical,  mainly  against  Caspari. 

W.  D.  H. 

Milk  Treated  with  Hydrogen  Peroxide.  Paul  Adam  {J.  Pharm. 
Chim.,  1906,  23,  273—277). — Fresh,  unboiled  milk  gives,  in  the 
presence  of  hydrogen  peroxide,  the  well-known  reactions  with  guaiacum 
and  /)-phenylenediamine  and  decolorises  Schardinger's  reagent  (Abstr., 
1903,  ii,  190).  The  same  milk  when  decomposed  does  not  give  the 
first  two  reactions,  but  still  decolorises  Schardinger's  reagent.  Un- 
boiled milk  containing  hydrogen  peroxide  reacts  with  guaiacum  and 
with  />-phenylenediamine,  but  not  with  Schardinger's  test,  whilst  if 
kept  until  the  hydrogen  peroxide  has  disappeared  it  gives  the  same 
reactions  as  fz'esh  milk  with  guaiacum  and  p-phenylenediamine,  but 
does  not  decolorise  Schardinger's  reagent.  The  author  concludes  that 
the  reducing  ferment  in  milk  is  at  once  destroyed  by  hydrogen 
peroxide,  but  that  the  oxidising  ferment  (not  to  be  confused  with  the 
oxydase)  remains  unaffected  for  a  considerable  time.  W.  P.  S. 

The  Influence  of  Intake  of  Water  on  the  Excretion  of 
Nitrogen  and  Chlorides.  Ebxst  Heilxee  {Zeit.  Biol.,  1906,  47, 
538 — 561). — In  inanition,  in  contrast  with  what  occurs  in  a  well-fed 
condition,  the  administration  of  water  produces  an  increase  in  nitro- 
genous excretion.  This  is  due  to  breaking  down  of  the  nitrogenous  body- 
substance,  and  not  merely  to  a  washing  out  of  nitrogenous  katabolites 
from  the  tissues.  The  chlorides  excreted  are  increased  similarly, 
and  here  again  it  is  held  that  this  is  not  merely  a  washing  out. 
There  is  no  direct  and  simple  relationship  between  the  nitrogen 
and  chlorides  of  the  urine  in  fasting  animals.  The  increased  output 
of  chlorides  due  to  intake  of  water  is  not  so  immediate  as  that  of 
nitrogen,  and  extends  over  several  days.  W.  D.  H. 

Excretion  of  Creatine  and  Creatinine  in  Man.  Kj.  Otto  af 
Klekcker  {Beitr.  c/iem.  Bhyniol.  Patli.,  1906,8,  59— 61).— On  food  free 
from  creatine,  however  much  the  prot^id  intake  may  vary,  the  excretion 
of  crcAtinine  remains  constant,  as  Folin  states.  If  food  containing 
creatine  is  taken,  or  creatine  added  to  the  diet  in  known  amount,  the 
bubstances  which  pass  into  the  urine  are  creatine  and  creatinine ;  but 
of  the  exogenous  creatine  given  little  or  none  is  converted  into 
creatinine  ;  if  creatinine  is  added  to  the  food,  some  passes  as  such  into 
the  urine ;  if  l)oth  are  added,  more  creatinine  is  recovered  from  the 
urine  than  creatine.  But  the  total  of  either  never  amounts  to  the 
tnt;ii  administered.  In  one  case,  89  per  cent,  of  the  creatine  given 
w,i>  again  found  in  the  urine,  but  the  more  usual  number  is  20  to  30 
j<er  cent.  These  experiments  on  the  author's  own  jHjnson  are  pre- 
liminary to  an  investigation  of  the  subject  in  disease,  a  subject 
rendered  easy  by  Folin's  colorimetric  method.  Sv^.  D.  H. 
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Clinical  Estimation  of  the  Alkalinity  of  the  Blood.  Mercier 
Gamble  (/.  Path.  Bad.,  1906,  11,  124— 166).— Titration  with  aa 
organic  acid  is  unnecessary  ;  a  dilute  inorganic  acid  does  not  precipitate 
proteids  in  sufficient  amount  to  influence  the  results.  Lacmoid  is  the 
beat  indicator.  A  dilute  albuminous  solution  and  an  equal  volume  of 
dilute  alkaline  solution  have  a  greater  acid-combining  power  when 
titrated  together  than  when  titrated  separately. 

The  alkalinity  of  the  blood  in  the  healthy  adult  is  equivalent  to 
about  300  mg.  of  sodium  hydroxide  per  100  c.c.  The  variations  in  health 
are  slight ;  a  rise  occurs  after  the  mid-day  meal  (alkaline  tide).  In 
anaemia,  the  alkalinity  is  lessened.  The  lowest  results  were  obtained 
in  chlorosis,  leucaemia,  and  diabetes,  with  some  evidence  of  acid  in- 
toxication. W.  D.  H. 

The  Blood-glands  as  Pathogenic  Factors  in  the  Production 
of  Diabetes  and  Obesity.  Arnold  Lorand  {Trans.  Path.  Soc, 
1906,  57,  1 — 20). — A  discussion,  mainly  theoretical,  of  various  views 
held  on  the  above  subject.  The  glands  in  question  are  regarded  as 
factors  in  the  diseases  mentioned.  W.  D.  H. 

Paroxysmal  Haemoglobinuria.  John  Eason  {J.  Fath.  Bad., 
1906,  11,  167—202,  203— 208).— A  discussion  of  the  etiology  and 
pathology  of  paroxysmal  hsemoglobinuria,  wi-itten  mainly  on  immunity 
lines,  but  no  conclusions,  with  any  certainty,  are  drawn.  The 
excretion  of  nitrogen  is  diminished  during  the  paroxysms,  but  the 
proportion  of  urea  is  increased.  A  serum  containing  an  antitoxin  was 
obtained  from  guinea  pigs  treated  with  injections  of  serum  from 
patients  with  the  disease.  So  far,  experiments  with  the  antitoxic 
serum  have  only  been  made  in  vitro.  W.  D.  H. 

Opsonic  Content  of  the  Serum  in  the  Course  of  Acute 
Pneumonia.  G.  G.  Macdonald  {Trans.  Path.  Soc,  1906,  67, 
45 — 52). — In  the  majority  of  patients  suffering  from  staphylococcic  or 
tubercular  infection,  the  opsonic  index  is  lower  than  normal.  The 
same  is  true  of  pneumococcal  infections  and  in  the  precritical  period 
of  acute  pneumonia.  If  the  index  does  not  rise,  the  prognosis  is 
serious.  The  high  index  in  cases  of  closed  empyema  is  due  to  im- 
munisation from  products  absorbed  from  the  pleural  cavity.  No  con- 
stant relation  between  the  amount  of  opsonin  in  the  serum  and  the 
degree  of  leucocytosis  could  be  discovered.  W.  D.  H. 

Agglutinin  Test  in  Tuberculosis.  Joseph  T.  Wigham  {J. 
Hygiene,  1906,  6,  212 — 214). — During  the  progress  of  a  tuberculous 
infection  in  monkeys,  no  agglutinative  titrate  of  any  diagnostic  value 
could  be  obtained  in  either  early  or  late  stages  of  the  disease.  Whether 
the  agglutinative  reaction  is  of  any  value  in  the  diagnosis  of  human 
tuberculosis  has  been  differently  answered  by  different  observers. 

\V.  D.  H. 

Quantitative  Action  of  Poisons.  Thomas  Bokouny  (PJlUger's 
Archiv,    1906,    111,    341 — 375.      Compare  following    abstract). — A 
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further  contribution   to   the    action   of    many    poisons,    organic  and 
inorganic,  on  the  cell  protoplasm  mainly  of  algse.  W.  D.  H. 

The  Toxicity  of  Aniline  Dyes.  Thomas  Bokorny  {Chem.  Zeit., 
1906,  30,  217 — 219). — Various  aniline  dyes^act  injuriously  on  micro- 
organisms, and  quite  dilute  solutions  are  fatal.  The  dye  unites  with 
the  protoplasm,  although  whether  real  chemical  combination  occurs  is 
not  decided.  W.  D.  H. 

Toxicity  of  Bile.  II.  Samuel  J.  Meltzee  and  William  Sa.lant 
(/.  Exper.  Med.,  Xew  Ywk,  1906,  8,  1—40.  Compaie  Abstr.,  1905, 
ii,  836). — Bile  causes  hypersesthesia  and  tetanic  attacks  when  injected 
into  frogs,  but  stagnant  bile  from  the  gall-bladder  produces  coma  and 
paralysis.  The  depressive  element  is  by  far  the  stronger,  and  when 
the  exciting  element  is  present  also,  the  effect  is  the  result  of  the 
algebraic  sum  of  the  two.  Nephrectomy  increases  the  exciting 
element,  and  can  be  imitated  by  subcutaneous  injections  of  strych- 
nine. By  injecting  a  toxic  dose  of  strychnine  into  a  frog  soon  after 
it  has  received  a  depressing  dose  of  bile,  an  eclamptic  state  can  some- 
times be  produced.  W.  D.  H. 
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Importance  of  Strictly  Anaerobic  Putrefactive  Bacili  for 
the  Ripening  of  Cheese..  Antonio  Rodella  {Centr.  Bakt.  Par., 
1906,  ii,  16,  52 — 66). — A  reply  to  von  Freudenreich  {Die  Bakterio- 
logie  in  det'  MUckwirtschaft,  Jena,  1906)  with  regard  to  the  produc- 
tion of  fatty  acids  by  anaerobic  bacilli.  Results  obtained  with  those 
of  the  hexoic,  valeric,  and  butyric  acid  groups  are  given. 

N.  H.  J.  M. 

Toxin  of  the  Bacillus  enteriditis  of  Gartner.  E.  Provan 
Cathcart  {J.  Ihjyiene,  1906,  6,  112— 122)  — Poihoning  by  me.tt  in- 
fected with  this  bacillus  is  especially  to  be  feared  because  there  is  but 
little  putrefactive  smell,  and  the  toxin,  like  that  of  the  paratyphoid 
bacillus,  but  unlike  that  of  colon  bacilli,  will  stand  a  temperature 
of  100°  for  thirty  minutes  without  change.  In  the  present  experi- 
ments on  mice,  which  are  very  susceptible  to  the  toxin,  the  relation 
between  virulence  of  the  bacilli  and  toxicity  of  the  product  does  not 
appear  to  be  very  definite.  The  toxin  is  ot  the  endotoxin  type,  and 
the  most  poisonous  preparations  were  obtained  by  autolysis  of  the 
bacilli  in  the  presence  of  distilled  water  or  normal  saline  solution  for 
about  eight  or  nine  days.  Too  long  autolysis  yields  an  innocuous  pro- 
duct. The  autolysis  is  accelerated  by  the  presence  of  toluene,  but 
chloroform  kills  the  culture  and  leads  to  loss  of  toxicity.     W.  D.  H. 
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Streptococci  and  Leucocytes  in  Milk,  William  G.  Savage 
{J.  Hyjieae,  190G,  6,  123— -138). — Leucocytes  are  always  present  in 
ordinary  milk  obtained  in  the  usual  way  from  cows  apparently  free 
from  disease  In  cows  with  inflamed  udders,  the  number  is  greater. 
Streptococci  are  always  present  also,  but  are  increased  by  inflammatory 
conditions.  A  method  of  centrifugalisation  and  microscopic  examina- 
tion is  described  for  ascertaining  the  number  of  these  two  formed 
elements.  Such  preliminary  experiments  are  necessary  with  a  view 
to  obtaining  a  standard  of  what  is  and  what  is  not  healthy  milk,  and 
where  the  number  of  leucocytes  amounts  to  pus-admixture.  The 
presence  of  Bacillus  coli  is  a  definite  indication  of  contamination  after 
milking,  during  milk  collection  or  storage.  W.  D.  H. 

Role  of  Organic  Matter  in  Nitrification.  Achille  Mijntz  and 
E.  Laine  {Compt.  rend.,  1906,  142,  430—435). — Humus,  in  whatever 
quantity,  is  favourable  to  nitrification,  probably  owing  to  the  multi- 
plication of  nitrifying  organisms.  There  is  no  reason  to  fear  any 
injurious  action  in  the  employment  of  substances  rich  in  humus  in 
nitrate  beds. 

Comparing  the  effects  of  different  soils  on  the  same  amount  of 
ammonium  sulphate,  it  was  found  that  the  rich  soils  niti-ified  much 
more  quickly  than  sandy  or  clay  soils.  At  the  end  of  seven  days,  the 
richest  soil,  containing  17"6  per  cent,  of  carbon,  niti"ified  0'209  gram 
of  nitrogen  per  kilogram,  whilst  a  soil  containing  1-5  per  cent,  of 
carbon  nitrified  only  0*02  gram.  At  the  end  of  thirty-two  days,  how- 
ever, after  further  additions  of  ammonium  sulphate,  the  differences  in 
the  amounts  of  nitric  nitrogen  were  much  less,  so  that  the  presence  of 
much  organic  matter,  although  desirable,  is  not  essential. 

N.  H.  J.  M. 

Fruit  Wine  Yeasts.  A.  Osterwalder  {Centr.  Bakt.  Par.,  1906, 
ii,  16,  35 — 52). — The  chief  yeasts  of  fruit  wines  show  marked  morpho- 
logical differences,  but  do  not  differ  much  physiologically.  Detailed 
analyses  of  the  wines  would  probably  show  typical  differences. 

N.  H.  J.  M. 

Decomposition  of  Vegetable  Foods  [by  Micro-organisms]  in 
Absence  of  Air.  Josef  Konig,  Alb.  Spieckekmann,  and  H. 
KuTTENKEULEii  {Zeit.  Nuhr.  Genussm.,  1906,  11,  177 — 205). — The 
nature  of  the  decomposition  of  foods  is  the  same  in  absence  as  in 
presence  of  oxygen,  but  there  is  considerable  difference  in  the  quantity 
of  the  products.  The  loss  of  dry  matter  is  only  slight  in  absence  of 
air.  In  both  cases  the  chief  loss  is  in  the  non-nitrogenous  extract 
substances.  The  amount  of  pentosans  is  much  reduced  in  presence  of 
air,  whilst  the  crude  fibre  and  ether  extract  remain  about  the  sauu'. 
Loss  of  total  nitrogen  is  only  appieciable  in  presence  of  air  ;  tlu 
proteids  decompose  only  slightly  in  absence  of  air,  whilst  in  presence 
of  air  they  are  mostly  decomposed  with  production  of  simpler  com- 
pounds, including  ammonia.  Foods  which  have  been  ke})t  without 
access  of  air  become  strongly  acid,  without,  however,  changing  in 
appearance.     In  presence  of  air,  foods  become  strongly  alkaline. 
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Decayed  cotton-seed   meal  and  cocoanut  meal  may  be  given  for  a 
long  time  to  goats  and  sheep  without  injury  to  health., 

N.  H.  J.  M. 

Mechanism  of  Carbon  Assimilation  in  Green  Plants.  Francis  L. 
Usher  and  J.  H.  Priestley  {Proc.  Roy.  Soc.,  1906,  B,  77,  369—376. 
Compare  Bach,  Abstr.,  1893,  ii,  483  ;  H.  Euler,  Abstr.,  1904,  ii,  761).— 
Some  years  ago,  Bach  claimed  to  have  obtained  formaldehyde  and 
uranium  peroxide  by  the  action  of  carbon  dioxide  on  uranium  acetjite 
in  sunlight ;  in  this  process,  the  uranium  salt  is  supposed  to  play  the 
part  of  a  chemical  and  optical  sensitiser.  The  authors  have  confirmed 
Bach's  results,  but  find  that  even  after  three  weeks'  exposure  in  bright 
■weather  the  amount  of  decomposition  is  very  small.  Experiments  were 
Iso  made  with  higher  concentrations  of  carbon  dioxide  by  exposing 
ealed  tubes  containing  the  liquefied  gas  and  uranium  acetate  solution 
to  sunlight ;  in  this  case,  uranium  peroxide  and  formic  acid  were  rapidly 
produced,  but  not  formaldehyde.  Since,  for  obvious  reasons,  objections 
might  be  raised  to  the  use  ot  uranium  acetate,  the  experiments  were 
repeated  with  2  per  cent,  solutions  of  the  sulphate,  and  in  this  case  also 
the  peroxide  and  formic  acid,  but  not  formaldehyde,  were  obtained. 

If  a  corres{X)ndtng  process  takes  place  in  the  plant,  leading  to  the 
production  of  formaldehyde  and  hydrogen  peroxide,  it  is  clear  that  these 
substances  undergo  rapid  change,  so  that  it  is  useless  to  search  for  them 
in  the  assimilating  leaf  under  ordinary  conditions.  The  authors 
adduce  evidence  to  show  that  the  hydrogen  peroxide  is  rapidly  split  up 
by  a  catalysing  enzyme  which  they  have  succeeded  in  isolating  from 
Elodea  leaves ;  they  further  examined  leaves  of  numerous  typic  il 
natural  orders  and  found  all  to  have  the  property  of  splitting  up  the 
peroxide,  so  that  the  enzyme  appears  to  be  of  general  occurrence.  Very 
dilute  solutions  of  formic  aldehyde  inhibit  the  catalysing  action  of  this 
substance.  That  it  is  located  at  the  seat  of  the  photosyntheiic  process 
was  proved  by  microscopic  examination  of  Elodea  leaves  in  very  dilute 
hydrogen  peroxide ;  bubbles  of  oxygen  were  given  off  from  the  chloro- 
plasts  only. 

With  the  object  of  rendering  possible  the  detection  of  formaldehyde 
by  destroying  the  agent  which  so  rapidly  effects  its  condensation  under 
ordinary  conditions,  green  sprigs  of  Elodea  were  immersed  in  boiling 
water  for  thirty  seconds  to  kill  the  protoplasm  and  destroy  the  enzymes, 
and  were  then  placed  in  water  saturated  with  carbon  dioxide  and 
ex{K).sed  to  sunlight.  The  green  colour  disappeared  in  a  few  hours  and 
the  bleached  twigs  gave  the  aldehyde  reaction  with  Schiff's  reagent. 
This  experiment  was  rep  ated  on  a  larger  scale  with  the  green  parts  of 
two  oth^r  plants ;  the  bleached  leaves  were  subjected  to  steam  distilla- 
tion and  the  presence  of  formaldehyde  in  the  filtrate  conclusively  proved 
by  the  methyleneaniline  and  tetrabromohexamethylenetetramine  tests. 
In  order  to  determine  whether  the  condensation  of  formaldehyde  is 
ifFccted  by  an  enzyme  or  by  the  living  protoplasm,  the  latter  was 
kilLd  by  exposure  to  chloroform  vapour;  in  the  leaves  so  treated 
formaldehyde  could  readily  be  detected  aftur  exposure  to  sunlight  under 
the  usual  conditions — a  result  which  shows  that  the  living  protoplasm 
is  the  condensing  agent. 
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The  authors  account  for  the  above  observations  as  follows  :  in  the  ex- 
periment in  which  both  protoplasm  and  enzymes  were  initially  destroyed, 
the  accumulating  peroxide  bleaches  the  chlorophyll  and  the  process  is 
thus  brought  to  a  standstill ;  by  this  time  an  equivalent  amount  of 
formaldehyde  has  been  produced  and  can  readily  be  detected.  When 
the  protoplasm  is  killed,  but  not  the  enzymes,  the  formaldehyde  poisons 
the  latter  with  the  result  that  the  accumulating  hydrogen  peroxide 
bleaches  the  chlorophyll  and  prevents  further  action.  G.  S. 

Consumption  of  Nutrients  by  Parent  Beets  and  Seedlings. 
Karl  Andrlik,  Vladimir  Stanek,  and  J.  Urban  {Zeit.  Zuckerind. 
Bohm.,  1906,  30,  165 — 173). — The  supply  of  nutritive  substances  in 
sugar-beet  roots  at  the  end  of  the  first  year  of  growth  amounts  to  only 
8 — 10  per  cent,  of  the  amount  required  for  the  second  year.  The 
amount  consumed  by  seed  roots,  whether  seedlings  or  parent  roots,  will 
vary  according  to  the  soil  and  the  amount  of  seed  produced.  Small 
seedlings  require  less  nutritive  matter  than  large  ones  for  producing 
the  same  amount  of  seed.  N.  H.  J.  M. 

Root-sap  Acidity.  Walter  F.  Sutherst  {CJiem.  News,  1906,  93, 
131 — 132). — The  yield  of  wheat  grown  in  soil  containing  chalk 
diminished  as  the  percentage  of  chalk  increased.  The  length  of  the  roots 
and  the  relation  of  roots  to  shoots  increased,  the  acidity  of  the  root-sap 
diminished  slightly,  and  the  percentage  of  ash  in  the  dry  matter 
diminished  considerably  with  increased  amounts  of  chalk  in  the  soil. 

N.  H.  J.  M. 

Apple  Marc.  Willard  D.  Bigelow  and  Herbert  C.  Gore  {J. 
Amer.  Chem.  Soc,  1906,  28,  200— 207).— When  apple  marc  is 
fractionally  extracted  with  boiling  water,  it  yields  products  amounting 
to  40  per  cent,  of  its  weight,  including  a  single  carbohydrate  complex, 
a  galacto-araban,  which  is  gradually  rendered  soluble  during  the  boil- 
ing and  appears  in  all  the  fractions.  The  various  fractions  were 
analysed  separately.  On  evaporating  the  aqueous  extract,  a  residue  is 
obtained  which  forms  nearly  transparent  leaflets,  has  a  slightly  acid  taste, 
dissolves  in  water  to  form  a  viscid,  cloudy  liquid,  and  is  precipitated  by 
alcohol  as  a  jelly.  From  the  analysis  of  the  extracts  and  the  residue, 
the  dry  apple  marc  was  found  to  have  the  following  composition  : 
pentosans,  24'51  per  cent.  ;  extracted  pentosans  (in  hot  water  extracts), 
15*50  j  extracted  galactans  (in  hot  water  extracts),  12  96;  cellulose, 
40'19  (containing  5"51  per  cent,  of  pentosans)  ;  crude  fibre,  30*90 
(containing  2*92  percent,  of  pentosans);  reducing  sugar,  1*67;  pro- 
teids,  3  "43  ;  ethereal  extract,  0*74  ;  and  ash,  0'95  per  cent. 

If  the  must  of  apples  is  treated  with  several  times  its  volume  of 
alcohol,  an  opaque,  yellowish-brown,  gelatinous  precipitate  is  produced 
in  which  the  ratio  of  galactans  to  pentosans  is  much  higher  than  in 
the  aqueous  extract  of  apple  marc. 

By  adding  alcohol  to  "  second  pressing  "  cider,  a  product  is  obtained 
which  has  an  acid  taste,  forms  opalescent  solutions,  and  in  which  the 
ratio  of  galactans  to  pentosans  is  1  '4,  whilst  the  ratios  in  the  cases  of 
the  extract  of  apple  marc  and  the  precipitate  from  the  must  are  about 
0  8  and  1  8  respectively.  F.  G. 
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Cyanogenetic  Beans  of  Phaseolus  lunatua  L.  ^uignard 
{Compt.  rend.,  1906,  142,  545 — 553,  Compare  Dunstan  and  Henry, 
Abstr.,  1904,  ii,  71  ;  Bull.  Imp.  Inst.,  1905,  3,  373  ;  Robertson  and 
Wynne,  this  vol.,  ii,  112). — The  amount  of  hydrocyanic  acid  obtainable 
from  the  ground  beans  Tvas  determined  by  macerating  in  water  at  30" 
for  twenty-four  hours,  distilling,  and  titrating  the  distillate  with  silver 
nitrate  solution.  Java  beans  yielded  from  0*052  to  0*102  per  cent., 
Burmah  beans  from  0*006  to  0*015  per  cent.,  Madagascar  beans  from 
0*008  to  0*027  per  cent.,  and  three  varieties,  cultivated  in  Provence, 
from  "  traces  "  to  0*003  per  cent.  These  results  differ  from  those  of 
previous  investigators  in  that  white  cultivated  beans  of  P.  lunatus  are 
now  shown  to  yield  minute  quantities  ["  traces  "  to  0*008  per  cent.]  of 
hydrocyanic  acid,  and  that  the  white  beans,  which  occur  rather  sparsely 
in  Java  beans,  yield  as  much  hydrocyanic  acid  as  the  coloured  varieties. 
Attention  is  directed  to  the  fact  that  the  beans  remain  poisonous  even 
after  boiling,  since  this  process  merely  destroys  the  enzyme  and  not  the 
cyanogenetic  glucoside.  T.  A.  H. 

Fruits  of  Sapindus  Rarak.  0.  May  {Arch.  Pharm.,  1906,  244, 
25 — 35). — A  morphological  description  of  the  seeds  is  first  given. 

The  saponin  was  isolated  from  the  powdered  husks  by  neutralising 
the  free  phosphoric  acid  they  contain  with  magnesium  oxide,  extracting 
with  hot  90  per  cent,  alcohol,  removing  resinous  impurities  from  the 
ilcoholic  extract  by  shaking  it  with  light  petroleum,  precipitating  the 
-aponin  with  ether,  dissolving  it  in  alcohol,  boiling  the  solution  for  a 
considerable  time  with  neutral  lead  hydroxide,  and  precipitating 
fractionally  with  ether.  Methyl  alcohol  dissolves  4*6  per  cent,  of  it ; 
ethyl  alcohol,  1*75  (96  per  cent,  alcohol,  2*85);  amyl  alcohol  of  sp.  gr. 
0*82,  0*2;  acetone  of  sp.  gr.  0798,  0'17  percent.  The  limit  of  its 
hsemolytic  action,  as  measured  by  the  strength  of  the  solution  which  will 
just  completely  clear  a  1  per  cent,  solution  of  blood,  is  1  :  15,000  for 
dog's  blood,  1  :  12,000  for  rabbit's  blood.  It  is  amorphous,  and  has  the 
formula  Cg^H^j^is  (molecular  weight  determined).  It  forms  an 
amorphous  acetyl  derivative,  02411330^5 Acg,  When  it  is  heated  with 
5  per  cent,  hydrochloric  or  sulphuric  acid,  one  molecule  of  it  yields 
one  molecule  each  of  sapogenin,  CjoHjgOg  (molecular  weight  determined), 
pentose,  and  hexose ;  the  osazones  of  the  latter  two,  separated  by 
fractional  crystallisation,  melted  at  160°  and  196°. 

The  husks  yielded  13*5  per  cent,  of  saponin  and  2*3  per  cent,  of  ash 
containing  22*2  per  cent,  of  pho.sphoric  acid. 

The  embryo,  freed  from  husk,  yielded  26*2  percent,  of  a  yellow,  non- 
'irying  oil  of  sp.  gr.  0*911  at  15°,  acid  number  5*3,  saponification 
number  170*2,  iodine  number  65*1,  Reichert-Meissl  number  0*7,  and 
Uehner  number  80*1.  The  fatty  acids  insoluble  in  water  which  were 
tbtained  from  the  oil  consisted  of  oleic  acid  80,  palmitic  acid  16,  and 
stearic  acid  4  per  cent.  C.  F.  B. 

Buckwheat.  Emil  Haseliioff  {Landw.  Vermchs-Stat.,  1906,  63, 
•  75 — 406). — Statistics  relating  to  the  production  of  buckwheat  in 
<lifi";.'rent  countries,  its  cultivation,  chemical  composition,  and  food 
value.  N.  H.  J.  M. 
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Amount  of  Combined  Nitrogen  in  Rain  and  Dew.  John  W. 
Leather  (Ann.  Rep.  Imp.  Bept.  Agr.  for  the  yeai-  1904-5,  55 — 57). — 
The  rain-water  collected  at  Dehra  Dun  and  Cawnpore  during  twelve 
months  contained  the  following  amounts  of  nitrogen  as  ammonia  and 
nitrates.     The  date  is  not  given. 

Nitrogen  per  million       Nitrogen  per  acre  (lb.) 


Dehra  Dun   ... 
Cawnpore 

Rainfall, 
inches. 
...     87-45 
...     49-36 

as  NH3. 

0-110 

0-222 

as  N2O5. 
0-070 
0-069 

as  NH3. 

2-178 

2-482 

as  NgOg. 
1-391 
0-768 

Total, 
3-569 
3-250 

The  percentages  of  ammonia  nitrogen  and  nitric  nitrogen  in  the 
total  nitrogen  weie  61  0  and  39-0  in  the  rain  collected  at  Dehra  Dun, 
and  76-4  and  23-6  at  Cawnpore.  In  dew,  the  nitric  nitrogen  was 
generally  equal  to,  and  sometimes  exceeded,  the  nitrogen  as  ammonia. 

N.  H.  J.  M. 

[Amount  of  Nitrogen  as  Ammonia  and  Nitrates  in  Rain- 
•water  collected  at  Pretoria.]  Herbert  Ingle  (Transvaal  Agric.  J., 
1905,  4,  104 — 105). — Determinations  of  ammonia  and  nitrates  and 
nitrites  were  made  in  weekly  samples  of  the  rain-water  collected  at 
Pretoria  from  July  1,  1904,  to  June  30,  1905.  The  results  for  the 
whole  year  are  as  follows  : 

Nitrogen  per  million  Nitrogen  per  acre  (lb.)  Percentage  of  total  N. 

Rainfall, ' ■ ' ^  --— ^ —-. ; 

inches.       as  NH.,.      as  NgOg.  as  NH3.      as  N2O5.       Total,  as  NH3.      as  N.Pj. 

24-31           1-194          0-196  6587           1-083         7-670         85-9            14-1 

The  nitrogen  as  ammonia  varied  from  0*32  (week  ending  March  18) 
to  45-0  (week  ending  Aug.  27)  per  million,  the  rainfall  beicg  70-36 
mm.  and  106  mm.  respectively.  The  nitrogen  as  nitrates  varied  from 
0-03  to  3-75  per  million  (rainfall  10-08  and  0*38  mm.). 

Nearly  the  whole  of  the  nitrogen  in  the  rain  is  brought  down  during 
the  growing  season.  N.  H.  J.  M. 

Use  of  Metallic  Copper  for  the  Purification  of  Drinking 
Water.  Henry  Kraemer  (Amer.  J.  Pharm.,  1906,  78,  140 — 144). — 
Further  experiments  prove  that  Bacillus  coli  and  B.  typhosus  are 
completely  destroyed  by  placing  clean  copper  foil  in  the  water  con- 
taining them  (compare  Abstr.,  1905,  ii,  108).  From  personal  experimce, 
the  author  concludes  that  water  thus  treated  has  no  toxic  effects  on 
man.  There  being  a  number  of  factors  which  tend  to  eliminate  the 
copper  in  solution,  it  is  hardly  likely  that  water  from  a  reservoir  would 
contain  any  copper  by  the  time  it  reached  the  consumer,  provided  that 
the  treatment  at  the  reservoir  were  incompetent  hands.      W.  P.  S. 

Copper  Salts  in  Irrigating  Waters.  W.  W.  Skinner  (J.  Amer. 
C/i£m.  Soc,  1906,  28,  361 — 368). — A  .study  has  been  made  of  the 
effecit  produced  on  vegetation  by  copper  salts,  which  ai-e  frequently 
carried  in  the  waste  products  from  tlio  mining  and  working  of  copper 
ores  into  water  supplies  used  for  irrigation.  It  lias  been  found  that 
copper  is  injurious  to  plants  even  when  the  soil  contains  comparatively 
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large  quantities  of  bicarbonate  of  calcium  or  magnesium.  When  a 
dilute  solution  of  copper  sulphate  is  added  gradually  to  a  solution  con- 
taining 1*1075  grams  of  calcium  hydrogen  carbonate  per  litre  and  the 
solution  is  left  for  forty-eight  hours,  the  clear  liquid  contains  0'2071 
gram  of  copper  per  litre.  A  saturated  solution  of  sodium  hydrogen 
carbonate  is  capable  of  dissolving  953  parts  of  copper  per  million,  A 
solution  of  sodium  carbonate  equivalent  to  a  soil  containing  005  per 
cent,  of  sodium  carbonate  is  c-ipable  of  holding  1"70  grams,  and  a 
solution  equivalent  to  a  soil  containing  0'025  per  cent,  of  sodium 
carbonate  is  capable  of  holding  0*40  gram  of  copper  per  million.  The 
injurious  effect  of  soluble  copper  salts  on  plants  even  when  the  soil 
contains  large  amounts  of  carbonates  or  bicarbonates  is  thus  accounted 
fj>r.  E.  G. 

Some  New  Properties  of  Soils.  Josef  Kokig,  J.  Hasen- 
BAUMER,  and  C.  Coppenrath  (Landio.  Versitc/is-Stat.,  1906,  63, 
471 — 478). — With  the  view  of  obtaining  a  method  for  determining 
the  available  constituents  of  soils,  attempts  were  made  {ibid.,  1905, 
61,  371)  to  destroy  the  colloidal  condition  of  the  soil  by  heating  at 
about  200°.  Better  results  have  now  been  obtained  by  heating  the 
soil  (250  grams)  in  a  linen  bag  suspended  in  a  copper  vessel  containing 
3  to  4  litres  of  water  for  three  hours  under  a  pressure  of  4  atmospheres. 
The  solution  is  then  evaporated  down,  filtered,  and  evaporated  to  dry- 
ness ard  its  different  constituents  determined.  Analyses  of  six  soils 
by  this  method  are  given.  It  remains  to  be  determined  at  what 
pressure  the  greatest  amounts  of  mineral  matters  are  dissolved  and 
their  relation  to  the  amounts  utilised  by  plants. 

The  power  which  soils  have  of  liberating  oxygen  from  hydrogen 
peroxide  is  greatly  reduced  by  heating  in  steam  under  three  atmo- 
spheres' pressure  ;  treatment  with  mercuric  chloride,  chloroform,  and 
iodine  had  the  same  effect ;  whilst  after  treatment  with  hydrogen 
cyanide  or  boiling  hydrochloric  acid  the  soil  only  liberated  traces  of 
oxygen  if  any.  Sea  .sand  acted  very  slightly,  and  kaolin  and  albite 
only  liberated  traces  of  oxygen.  The  amounts  of  oxygen  liberated 
by  different  soils  are  propoitional  to  the  intensity  of  the  colour  they 
produce  with  p-phenylenediamine,  so  that  the  properties  referred  to 
must  be  mainly  due  to  catalases,  and  in  a  less  degree  to  inorganic 
colloids. 

A  method  is  described  for  the  preparation  of  membranes  for 
experiments  on  the  osmotic  pressure  of  soils.  N.  H.  J.  M. 

Loss  of  Nitrogen  in  Soil  Manured  with  Sodium  Nitrate. 
JuLirs  Stoklasa,  Johann  Jeu'nek,  and  Adolf  Ernest  {Zeit.  Zu4:kfr- 
ind.  Jidhm.,  1906,  30,  223— 233).— The  results  of  experiments  with 
Bohemian  sugar-beet  soils  showed  that  the  orgnnic  matter  present  is 
not  suitable  as  a  source  of  carhon  for  denitrifying  microbes,  and  that 
nitrates  are  not  reduced  to  nitrogen  to  any  appreciable  extent. 

I^s.s  of  nitrogen  cannot  occur  when  soils  are  well  aerated  by 
I'll  I  haoical  operations;  reduction  of  nitrate  to  nitrite  may,  however, 
"*>"r.  N.  H.  J.  M. 
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Spontaneous  Formation  of  Dicyanodiamide  in  Manures 
containing  Calcium  Cyanamide.  Renato  Perotti  (Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  1,48—53.  Compare  Abstr.,  1905,  ii,  870).— 
When  manures  containing  calcium  cyanamide  are  kept,  the  amount  of 
the  latter  present  gradually  diminishes  to  nearly  zero,  the  nitrogen- 
content  at  the  same  time  undergoing  only  a  slight  decrease.  The 
author  shows  that  this  is  due  to  the  spontaneous  change  of  the 
calcium  cyanamide  into  dicyanodiamide.  T.  H.  P. 

A-ction  of  Calcium  and  Magnesium  in  Burnt  Lime,  Marl, 
and  Limestone  Meal  on  the  Assimilation  of  Mineral  Sub- 
stances by  Different  Crops.  Richard  Ulbricht  (Landw.  Versuchs- 
Stat.,  1906,  63,  321 — 374). — An  account  of  experiments  made  in 
1896  to  1903  with  various  plants  grown  in  cylinders.  * 

Application  of  lime  resulted  in  a  slightly  diminished  assimilation 
of  nitrogen  and  phosphoric  acid  in  the  case  of  lupins,  vetches,  and 
serradella,  whilst  the  potassium  was  increased  in  lupins  and  serradella, 
but  not  in  vetches.  The  magnesia  in  all  three  plants  was  considerably 
increased  by  manuring  with  calcium  and  magnesium  carbonates,  and 
was  distinctly  increased  even  by  burnt  Carrara  marble,  which  contains 
only  small  amounts  of  magnesium.  N.  H.  J.  M. 
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Modification  of  the  Orsat  Apparatus.  Louis  de  Saint 
Martin  (Ann.  Chim.  anal.,  1906,  11,  96 — 98). — The  apparatus  is 
connected  with  a  manometer,  thus  enabling  the  operator  to  read  off 
the  volume  of  the  gas  before  and  after  treatment  with  absorbents  at 
the  ordinary  pressure.  L.  de  K. 

New  Apparatus.  [Potash  Bulbs.  Porcelain-lined  Bomb. 
Electrolytic  Apparatus.]  Salomon  F.  Acree  {Amer.  Chem.  J., 
1906,  35,  309 — 316). — A  new  form  of  alkali  apparatus  is  described, 
consisting  of  a  cylindrical  vessel  containing  two  large  glass  bulbs 
through  which  the  gas  circulates  and  then  passes  away  through  a  small 
calcium  chloride  tube.  Both  the  bulbs  and  the  outer  vessel  are  filled 
with  glass  wool  which  is  moistened  with  pota.=sium  hydroxide  solution, 
and  thus  presents  a  largo  absorptive  surface.  With  this  apparatus, 
combustions  can  be  conducted  very  rapidly  without  risk  of  any  of  the 
carbon  dioxide  escaping  ab.sorption. 

A  porcelain-lined  bomb  is  described  which  is  very  useful  for  storing 
small  quantities  of  gases,  such  as  sulphur  dioxide  or  ammonia,  which 
are  liquid  only  under  pressure  or  at  low  temperature.*!,  and  is  also 
serviceable  in  place  of  sealed  tubes. 

An  apparatus  has  been  devised  for  effecting  rapid  precipitation  in 
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electrolytic  analysis.  It  consists  essentially  of  a  beaker  in  which  are 
suspended  a  platinum  gauze  electrode  and  a  rotating  electrode  of  heavy 
platinum  foil.  The  rotating  electrode  forces  all  the  solution  to  be 
electrolysed  into  contact  with  the  gauze  as  often  as  desired,  and  thus 
ensures  the  rapid  precipitation  of  the  metal. 

All  these  pieces  of  apparatus  are  fully  described  with  the  aid  of 
diagrams.  E.  G. 

Percolator  for  Use  in  Assaying  Drugs.  Frank  E.  Elbred 
<J.  Ainer.  Chem.  Soc.,  1906,  28,  187— 188).— A  cylindrical  form  of 
separating  funnel  about  30  cm.  in  length  and  of  100  c.c.  capacity. 
The  top  is  funnel-shaped  and  fitted  with  a  stopper.  After  inserting 
the  usual  plug  of  cotton,  the  substance  and  solvent  are  introduced,  and 
the  whole  is  well  shaken.  During  the  macertition  the  stopper  is  kept 
in  place  by  a  spring  clip.  ^Yhen  starting  the  percolation,  the  stopper 
is  washed  with  the  solvent,  and  then  placed  in  a  slightly  inclined 
position  so  as  to  prevent  undue  evaporation  of  the  solvent. 

L.  DE  K. 

Convenient  Preparation  of  Chloric  Acid  and  its  Application 
in  Analysis,  especially  in  the  Estimation  of  Tin  in  Bronze 
and  Braes.  T.  Bernard  {Ann.  Chim.  anal.,  1906,  11,  81). — Eight 
hundred  grams  of  pure  barium  chloi-ate  are  dissolved  in  1700  c.c.  of 
hot  water.  When  cold,  243  grams  of  sulphuric  acid,  previously  diluted 
with  water  to  about  2000  c.c,  are  slowly  added,  and  the  clear  liquid  is 
afterwards  poured  off  from  the  barium  sulphate  deposited. 

In  combination  with  hydrochloric  acid,  this  reagent  is  preferable  to 
potassium  chlorate  in  the  oxidation  of  numerous  substances.  It  is 
particularly  recommended  for  dissolving  tin  sulphide  when  the  metal 
has  to  be  determined  finally  by  electrolysis.  L.  de  K. 

Estimation  of  Sulphur  in  Pyrites.  Fritz  Raschig  {Zeit.  angew. 
'Jiem.,  1906,  19,  331 — 33-t). — The  author  recommends  his  "benzidine 
process"  (Abstr.,  1903,  ii,  572,  691)  for  the  estimation  of  sulphur  in 
iron  pyrites. 

O'B  gram  of  the  finely-powdered  sample  is  boiled  with  5  c.c.  of  fum- 
ing nitric  acid  until  perfectly  decomposed  and  then  diluted  with  water 
to  100  c.c.  Twenty  c.c.  of  the  solution  are  mixed  with  10  c.c.  of  a 
1  per  cent,  solution  of  hydroxylamine  hydrochloride,  and  then  with 
'•00  c.c.  of  the  benzidine  reagent.  After  fifteen  minutes,  the  benzidine 
ulphate  is  collected,  washed,  and  titrated  with  iV/10  sodium  hydroxide 
us  usual.  L.  DE  K. 

Estimation   of  Sulphurous  Acid   in   Flesh.     Cubt  Mentzel 

{Zeit.  Nahr.  Genitssm.,  1906,  11,  320 — 324). — Nine  samples  of  minced 

beef  examined  by  the  author  yielded,  when  distilled  with  phosphoric 

icid  in  a  current  of  carbon  dioxide,  from  000 14  to  00021  per  cent,  of 

-nlphur  dioxide.     The  addition  of  10  per  cent,  of  onions  increased  the 

1  of  sulphur  dioxide  by  0"0006  per  cent.,  and  minced  onions  them- 

-    es  gave  only  00058  per  cent,  of  sulphur  dioxide.     The  author 

concludes  that  samples  giving  more  than  0  004  per  cent,  of  sulphur 

VOL.  XC.  ii.  21 


306  ABSTRACTS   OF   CHEMICAL   PAPERS. 

dioxide,  or  more  than  0  005  per  cent,  in  the  cases  where  onions  are 
present,  should  be  considered  as  containing  added  sulphite. 

W.  P.  S. 

Estimation  of  [Combined]  Sulphuric  Acid  in  Drinking- 
Water.  Fritz  Raschig  {Zeit.  angew.  Chem.,  1906,  19,  334). — 
0*5 — 5  litres  of  water  are  mixed  with  one-twentieth  part  of  the 
author's  benzidine  reagent  (Abstr.,  1903,  ii,  691)  and  allowed  to 
remain  for  fifteen  minutes.  Should  the  sample  be  ferruginous,  1 — 2  c.c. 
of  hydroxylamine  solution  are  added  first.  The  precipitated  benzidine 
sulphate  is  treated  as  directed  previously.  On  account  of  the  slight 
solubility  of  the  compound,  an  allowance  should  be  made  of  1*5  mg. 
of  sulphur  trioxide  per  litre.  L.  de  K. 

Phosphorus  and  the  Sulphides  of  Phosphorus.  A.  Siemens 
(Chem.  Zeit.,  1906,  30,  263—264  and  271— 272).— Attention  is  drawn 
to  the  fact  that  no  satisfactory  methods  are  known  for  detecting  the 
presence  of  free  yellow  phosphorus  in  phosphorus  preparations,  more 
especially  in  those  containing  sulphur.  P.  H. 

Estimation  of  Minute  Quantities  of  Arsenic  [in  Sulphuric 
Acid].  H.  B.  Bishop  {J.  Amer.  Chem.  Soc,  1906,  28,  178—185).— 
Two  hundred  and  fifty  c.c.  of  sulphuric  acid  are  heated  to  the  boiling 
point  in  a  distilling  flask,  and  a  mixture  of  hydrochloric  and  sulphurous 
acids  is  introduced  through  a  capillary  tube  at  the  rate  of  50 — 75  c.c. 
per  hour.  The  escaping  vapours  are  condensed  in  water,  the  solution 
is  oxidised  with  potassium  chlorate,  concentrated  on  the  water-bath  to 
5 — 10  c.c,  and  then  at  once  tested  in  a  small  Marsh  apparatus. 

The  process  may  also  be  applied  to  foods,  &c.  Ten  grams  of  the 
dried  material  are  heated  with  250  c.c.  of  pure  sulphuric  acid,  and  the 
resulting  liquid  is  treated  as  above.  L.  de  K. 

Arsenic  in  "  Pure  Glycerins."  J.  Galimaed  and  E.  Verdier 
{J.  Fharm.  Chim.,  1906,  [vi],  23,  183— 184).— "  Pure  glycerin" 
of  commerce  frequently  contains  an  arsenical  compound  [glyceryl 
arsenite?],  which  cannot  be  detected  by  the  application  of  the  Marsh 
test  to  the  crude  material.  In  such  a  case  a  sample  of  the  glycerol  is 
diluted  with  twice  its  volume  of  distilled  water,  previously  acidified 
with  dilute  [1  per  cent.]  sulphuric  acid,  and  the  mixture  is  boiled  for 
six  hours  in  a  reflux  apparatus.  The  liquid  can  then  be  used  for  the 
Marsh  test.  T.  A.  H. 

Simplified  Method  of  Elementary  Analysis  for  Technical 
Purposes.  Max  Dennstedt  {Zeit.  amjeiv.  Chem.,  1906, 19,  517 — 520. 
Compare  this  vol.,  ii,  51). — The  author  has  given  up  the  use  of 
platinised  quartz  as  contact  substance,  replacing  it  either  by  a  coil  of 
platinum  foil  or  wire,  or  still  better  by  a  strip  of  platinum  foil,  at  one 
end  of  which  other  strips  are  fixed  radially,  so  that  it  has  a  sort  of 
star-shaped  section,  and  will  just  pass  into  the  combustion  tube. 

L.  DE  K. 
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Assay  of  [Potash]  Saltpetre.  R.  Bexsemaxn  (Zeit.  angew.  Chem., 
1906,  19,  471 — 473) — The  oxalic  acid  process  for  the  assay  of  Chili- 
saltpetre  (Abstr.,  1905,  ii,  481,  555)  may  also  be  used  for  the  assay  of 
ordinary  saltpetre,  but  in  this  case  it  is  necessary  to  use  twice  the 
amount  of  oxalic  acid.  It  i.<,  however,  more  convenient  to  convert  the 
nitrate  into  chloride  by  repeated  evaporation  with  hydrochloric  acid 
and  then  to  allow  for  pre-existing  chlorine  compounds.  L.  de  K. 

Gravimetric  Estimation  of  Calcium.  Otto  Bruxck  {Zeit.  anal. 
Chem.,  1906,  45,  77 — 87). — A  criticism  of  the  various  methods  for  the 
estimation  of  calcium,  namely,  weighing  as  oxalate,  carbonate,  sulphate, 
or  oxide.     The  weighing  as  oxalate  or  oxide  is  not  to  be  recommended. 

A  new  process  is  given.  The  ignited  oxalate  is  treated  with  a  slight 
excess  of  hydrotiuoric  acid,  the  excess  is  carefully  evaporated,  and  the 
residue  heated  to  redness  for  five  minutes.  It  consists  of  calcium 
fluoride,  which  is  a  very  fit  form  for  weighing  the  metal,  as  it  suffers 
no  loss  on  prolonged  heating  and  also  is  not  at  all  hygroscopic. 

L.  DE  K. 

Co-operative  Analysis  of  an  Argillaceous  Limestone. 
[William  F.  Hillebrand,  Charles  B.  Dudley,  Clifford  Richardson, 
and  He-Vry  N.  Stokes]  {J.  Amer.  Chem.  Soc,  1906,  28,  223  —  239; 
also  compare  Abstr.,  1905,  ii,  197). — Result  of  analysis  of  a  carefully 
prepared  specimen  of  argillaceous  limestone  by  thirty-five  different 
analysts — instructors  and  students.  The  main  constituents  (silica, 
calcium,  &c.)  were  on  the  whole  reported  very  accurately,  but  such 
constituents  as  alumina,  manganese,  alkalis,  and  combined  water 
were  determined  very  unsatisfactorily  as  a  rule.  L.  de  K. 

Schlagdenhaufen's  Reaction  [Detection  of  Magnesium]. 
Leon  Grimbert  (/.  Fharm.  Chim.,  1906,  [vi],  23,  237—239). — The 
solution  of  sodium  hypoiodite  employed  by  Schlagdenhaufen  as  a  test 
for  magnesium  is  unstable  and  not  very  sensitive.  The  author  sug- 
gests instead  the  addition  of  a  few  c.a  of  a  10  per  cent,  solution  of 
potassium  iodide  to  the  liquid  under  examination,  followed  by  one  or 
two  drops  of  sodium  hypochlorite  solution  (Eau  de  Javal),  when,  if 
magnesium  is  present,  a  red  coloration  or  a  brownish-red  precipi- 
tate is  formed.  This  px'ecipitate  may  be  magnesium  hypoiodite;  when 
wa.shed  with  water,  it  is  converted  into  magnesium  hydroxide.  The 
reaction  is  less  delicate  than  the  precipitation  of  ammonium  magnesium 
pliosphate.  Neither  lithium  nor  the  alkaline  earth  metals  gives  a 
hiiuilar  reaction.  T.  A.  H. 

Estimation  of  Cadmium.  Henri  Baubigny  (Compt.  reiul.,  1906, 
142,  577 — 580). — The  methods  suggested  by  Folleuius  (this  Journal, 
1875,  481,780)  for  avoiding  the  eirorio  which  the  estimation  of  cadmium 
as  the  sulphide  is  liable,  through  cadmium  sulphide  carrying  down  (1) 
a  small  amount  of  the  original  cadmium  salt  and  (2)  a  small  quantity 
of  free  sulphur,  are  discussed.  It  is  pointed  out  that  cadmium  sulphide 
18  not  reduced  by  organic  matter  (for  example,  carboni>ed  filter  paper) 
until  heated  with  it  above  500^,  and  consequently  when  the  precipi- 

21—2 
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tated  sulphide  contains  no  volatile  or  readily  decomposed  cadmium 
salt,  it  may  with  advantage  be  converted  into  the  sulphate  by  the  usual 
process  and  weighed  as  such.  The  results  of  a  series  of  determinations 
quoted  in  the  original  indicate  that  this  method  is  trustworthy. 

T.  A.  H. 

lodometric  Estimation  of  Copper.  Paul  Geelinger  [Zeit. 
angew.  Chem.,  1906,  19,  520 — 522). — The  well-known  iodometric 
estimation  of  copper  in  acetic  acid  solution  suffers  from  the  defect  that 
the  end  reaction  is  somewhat  obscure.  According  to  the  author,  this 
may  be  i-emedied  by  adding  to  the  solution,  which  should  not  exceed 
20  c.c,  so  much  solid  potassium  iodide  that  the  cuprous  iodide  is  com- 
pletely redissolved.  The  liquid  is  then  titrated  with  thiosulphate  as 
usual.  L.  DE  K. 

Assay  of  Mercury  Ores.  George  T.  Holloway  {Analyst,  1906, 
31,  66 — 71). — The  finely-powdered  ore  is  mixed  in  a  porcelain  crucible 
with  about  10  grams  of  60-mesh  iron  filings,  and  the  mixture  covered 
with  about  5  grams  of  30-mesh  filings.  Two  grams  of  the  ore  may  be 
taken  for  the  assay  if  less  than  1  per  cent,  of  mercury  is  present, 
1  gram  if  the  ore  contains  between  1  and  2  per  cent,  of  mercury,  and 
so  on.  The  crucible  is  placed  on  a  piece  of  tin-plate,  cut  so  as  to 
localise  the  heat  i-ound  the  crucible  bottom.  A  piece  of  perfectly  flat, 
annealed  silver-foil,  weighing  from  2  to  6  grams,  is  placed  over  the 
crucible,  and  a  second  piece  of  foil  slightly  larger  than  the  first  is 
placed  on  it.  Above  the  second  cover  and  resting  on  it  is  placed  a 
round  copper  vessel  having  a  flat  bottom  and  provided  with  inlet  and 
outlet  tubes,  through  which  a  supply  of  water  is  passed  to  keep  the 
covers  cool.  The  crucible  is  now  heated  by  means  of  a  small  flame  for 
about  twenty  minutes,  care  being  taken  that  only  the  bottom  of  the 
crucible  becomes  red  hot.  After  fifteen  minutes'  further  cooling,  the 
foil  on  which  the  mercury  has  collected  is  removed,  carefully  dried,  and 
weighed.  Tarry  substances,  if  present,  may  be  washed  off  the  foil  with 
a  little  alcohol.  A  weight  may  be  placed  on  the  cooling  apparatus  to 
ensure  contact  of  the  foil  with  the  crucible  top  all  the  way  round. 

W.  P.  S. 

[Qualitative]  Separation  of  Metals  of  the  Ammonium  Sul- 
phide Group.  Werner  Daitz  {Zeit.  anal.  Chem.,  1906,  45,  92 — 95). 
— A  somewhat  adverse  criticism  of  the  scheme  pi'oposed  by  Boetticher 
(Abstr.,  1904,  ii,  293).  L.  de  K. 

Behaviour  of  Ferric  Chloride  in  the  Zinc  "  Reductor."  D.  L. 
Eandall  {Zeit.  anoi-g.  Chem.,  1906,  48,  389— 392).— The  "reductor" 
consists  essentially  of  a  column  of  amalgamated  zinc,  and  is  employed 
in  iron  analysis  for  the  rapid  reduction  of  ferric  to  ferrous  salts,  the 
latter  being  subsequently  titrated  with  permanganate.  It  is  usually 
assumed  that  the  method  can  only  be  used  for  the  reduction  of  ferric 
sulphate,  but  the  author  shows  that  accurate  results  are  also  obtained 
with  the  chloride  if  some  mar ganous  sulphate  is  added  and  the  solution 
sufficiently  diluted.  A  slight  excess  of  hydrochloric  acid  does  not 
interfere  with  the  accuracy  of  the  method  (compare  Shimer,  Abstr., 
1900,  ii,  50).  G.  S. 
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Diphenylcarbohydrazide  [Diphenylcarbazide]  as  Indicator 
in  the  Titration  of  Iron  with  Bichromate.  Leopold  Braxdt 
{Zeit.  anal.  Chem.,  1906,  54,  95 — 99). — A  preliminary  comuQunication. 
The  ferrous  solution,  which  should  contain  0*2 — 07  gram  of  metal 
and  from  60 — 80  c.c.  of  hydrochloric  acid  of  sp.  gr.  1-12,  is  added  to 
1500  c.c.  of  water  containing  100  c.c.  of  Reinhardt's  manganese  solu- 
tion [6  kilos,  manganous  sulphate,  .33  litres  dilute  sulphuric  acid  (1  :3), 
3  litres  phosphoric  acid  of  sp.  gr.  1'7,  water  up  to  60  litres].  Five  c.c. 
of  an  indicator,  prepared  by  dissolving  0"l  gram  of  diphenylcarbazide 
in  35  c.c.  of  strong  acetic  acid  and  diluting  to  100  c.c,  are  added,  and 
standard  dichromate  is  run  in  until  the  liquid  turns  violet. 

L.  DE  K. 

Separation  of  Tungsten  and  Tin.  Eduard  Donath  {Zeit.  angew. 
Chem.,  1906,  19,  473 — 474). — A  reply  to  Angenot  on  the  e.stimation 
of  tungsten  in  presence  of  tin  {ibid.,  140). 

The  author  prefers  his  own  process.  The  mixed  oxides  are  ignited 
with  zinc  dust  in  a  closed  crucible  for  fifteen  minutes.  \Yheu  cold, 
the  mass  is  heated  with  dilute  hydrochloric  acid  (1  :  2)  until  no  more 
hydrogen  is  evolved.  Potassium  chlorate  is  now  carefully  added  until 
the  blue  colour  has  changed  to  pure  yellow.  The  whole  is  diluted 
with,  at  least,  li  volumes  of  water,  and  after  twenty-four  hours  the 
tungstic  acid  is  collected,  washed  first  with  water  containing  a  little 
nitric  acid,  and  then  with  solution  of  ammonium  nitrate.  It  is,  finally, 
ignited  and  weighed.  The  tin  may  be  recovered  from  the  filtrate  in 
the  usual  manner  as  sulphide.  L.  de  K. 

Estimation  of  Silver  and  Gold.  Carl  Goldschmidt  {Ztit.  anal. 
Chem.,  1906,  45,  87). — Silver  is  precipitated  quantitatively  when  its 
solutions  are  boiled  with  cobalt  foil.  In  the  §ame  manner,  gold  may 
be  precipitated  by  nickel  foil.  It  is  interesting  to  notice  that  nickel 
and  cobalt  serve  as  catalysts  for  gold  and  silver.  L.  de  K. 

New  Method  for  the  Estimation  of  Metals  (especially  Gold 
and  Palladium)  by  means  of  Conductivity  Measurements. 
JuLics  DoNAU  {MoruUsh.,  1906,  27,  59 — 70). — When  a  dilute  solution 
of  gold  acidified  with  hydrochloric  acid  is  reduced  by  means  of  carbon 
monoxide,  its  electrical  conductivity  increases  considerably.  The 
increase  in  the  conductivity  is  not  exactly  proportional  to  the  quantity 
of  gold  originally  present  in  the  solution,  and  for  a  given  gold  concen- 
tration it  depends  on  the  acidity  of  the  solution.  The  following  rela- 
tionship has  been  deduced  from  a  series  of  measurements.  If  z  denote 
the  number  of  milligrams  of  gold  in  100  c.c,  A'.10~''the  increase  in  the 
conductivity  of  the  solution  after  reduction,  and  y.lO"*  the  original 
conductivity,  then  2  =  l-76a;  -  00237.ri/  -h  00138x-  -  000111x2y 
+  0*000738x^2_  Snaall  quantiti«8  of  foreign  substances  have  no  appreci- 
able influence  on  this  relationship. 

Palladium  can  be  estimated  similarly,  and  in  this  case  the  increase 
in  the  conductivity  or  reduction  is  proportional  to  the  concentration  of 
the  palladium,  and  is  almost  independent  of  the  acidity  of  the  solution. 
The  increase  in  the  conductivity  multiplied  by  121  x  10~*  gives  the 


310  ABSTRACTS  OF   CHEMICAL  PAPERS. 

number  of  milligrams  of  metal  in  100  c.c.  Solutions  containing  as 
little  as  O'OOOo  per  cent,  of  the  metals  can  be  examined  by  the  author's 
method.     The  mean  error  is  about  1  per  cent.  H.  M.  D. 

Estimation  of  Organic  Matters  in  "Water.  Feanz  Utz  {Cfvem. 
Zeit.,  1906,  30,  299—300). — The  water  is  allowed  to  settle  and  then 
filtered  through  a  Keubauer-crucible.  The  filtrate  is  tested  for  oxidis- 
able  matters  as  usual. 

The  suspended  matters  may  be  washed,  dried,  and  weighed  and,  if 
desired,  tested  chemically  and  microscopically.  L.  de  K. 

Use  of  Methyl  Sulphate  in  the  Estimation  of  Tar  Oils  in 
Admixture  -with  Resin  Oils  or  Mineral  Oils.  Eduard  Valenta 
(Chem.  Zeit.,  1906,  30,  266 — 267). — An  accurately  measured  quantity 
of  the  tar  oil  is  shaken  in  a  graduated  tube  with  twice  its  volume  of 
methyl  sulphate,  which  dissolves  the  true  tar  oils,  but  leaves  behind 
any  mineral  oil  or  resin  oil,  the  volume  of  which  may  then  be  read  off. 
On  heating  the  solution  with  aqueous  sodium  hydroxide,  the  solvent  is 
decomposed  and  the  tar  oils  are  liberated,  and  may  be  weighed  as  a 
check. 

Should  the  sample  contain  ordinary  fats  or  resin,  it  must  first  undergo 
a  preliminary  treatment  with  alcoholic  alkali. 

On  shaking  fatty  oils  (olive  oil,  almond  oil)  with  methyl  sulphate, 
some  of  the  latter  dissolves  in  the  oil.  When  using  an  equal  volume 
of  solvent,  "  pinolin  "  and  oil  of  turpentine  dissolve  to  the  extent  of 
about  30  per  cent. ;  "pinolin"  coloui-s  the  solvent  orange.  Moreover, 
"  pinolin "  causes  no  rise  in  temperature,  but  with  turpentine  an 
appreciable  elevation  of  temperature  is  noticed.  L.  de  K. 

[The  Bromine  Absorption  of]  Commercial  Oil  of  Turpentine. 
WiLHELM  Vaubel  {Zeit.  offend.  Chem.,  1906,  12,  107— 108).— The 
bromine  absorption  of  oil  of  turpentine  is  most  conveniently  estimated 
as  follows  :  from  1  to  2  grams  of  the  sample  are  dissolved  in  chloro- 
form, about  100  c.c.  of  water,  5  grams  of  potassium  bromide,  and  10  c.c. 
of  concent!  ated  hydrochloric  acid  are  added,  and  then  a  standardised 
potassium  bromate  solution  is  run  in  until  a  yellow  coloration  is 
obtained.  The  solution  of  the  bromine  in  the  chloroform  enables  the 
end-point  to  be  ascertained  readily.  The  bromine  is  absorbed  rapidly 
by  the  turpentine  at  the  beginning  of  the  titration  and  more  slowly 
afterwards,  a  persistent  coloration  being  obtained  usually  in  the 
chloroform  within  half  an  hour.  Genuine  oils  of  turpentine  have  a 
total  bromine  absorption  (substitution  and  addition)  of  from  220  to 
230,  whilst  tiie  absorption  of  substitutes  for  this  oil  falls  as  low 
as  16,  especially  of  those  which  do  not  contain  pinene.  W.  P.  S. 

Detection  and  Estimation  of  Nitrotoluene  in  Nitrobenzene 
and  of  Toluene  in  Benzene.  Paul  N.  Raikow  and  Frl.  E. 
Urkewitsch  {(Jhem.  Zeit.,  19()G.  30,  295— 296).— A  mixture  of  1  c.c. 
of  light  petroleum  (gasolin),  0'5  gram  of  powdered  sodium  hydroxide, 
and  a  small  drop  of  pure  nitrobenzene  remains  colourless,  but  with 
nitrotoluene  a  yellowish-brown  coloration  is  obtained.     A  fair  idea  may 
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be  obtained  as  to  the  amount  of  nitrotoluene  in  a  sample  of  commercial 
nitrobenzene  by  comparing  the  colour  with  that  generated  from  a 
mixture  of  known  composition. 

To  apply  the  test  to  benzene  containing  toluene,  this  must  first  be 
nitrated  in  the  usual  manner.  L.  de  K. 

New  Colour  Reaction  of  the  Cholesterols.  D.  Ottolexghi 
{Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  44 — 47). — The  author  has  sub- 
mitted a  number  of  cholesterols  and  phytosterols  to  Neuberg  and 
Rauchwerger's  colour  test  (Abstr.,  1905,  ii,  122),  which  consists  in 
treating  au  alcoholic  solution  of  the  substance  first  with  either  rham- 
nose  or  4-methylfurfuraldehyde  and  then  with  concentrated  sulphuric 
acid.  Contrary  to  the  results  of  these  author.^,  it  is  found  that  this 
test  does  not  afford  a  means  of  distinguishing  the  cholesterols  from  the 
phytosterols,  the  differences  between  the  colours  obtained  in  the  two 
cases  being  only  small.  It  appears  probable  that,  under  perfectly 
similar  conditions,  identical  results  would  be  obtained  with  the  two 
classes  of  compounds.  T.  H.  P. 

Gravimetric  Estimation  of  Sugar  by  means  of  Fehling's 
Solution.  W.  Kelhofer  {Zeit.  anal.  Chem.,  1906,  45,  88— 91).— A 
table  giving  the  weight  of  invert  sugar  corresoonding  with  amounts  of 
cuprous  oxide  ranging  from  10  to  485  mg.  The  corresponding  amounts 
of  metallic  copper  are  also  given.  L.  de  K. 

Detection  and  Estimation  of  Trehalose  in  Plants  [Fungi]  by 
means  of  Trehalase.  P.  Harang  (./.  Pharm.  Chim.,  1906,  [vi], 
23. 16 — 20.  Compare  Bourquelot  and  Herissey,  Abstr.,  1905,  ii,  113). 
— Trehalose  is  extracted  from  a  weighed  quantity  of  the  fresh  fungus 
by  comminuting  this  and  macerating  it  in  successive  poitions  of  boil- 
ing alcohol.  The  greater  part  of  the  solvent  is  distilled  off  from  the 
extract  and  the  syrupy  residue  poured  into  alcohol.  The  decanted 
liquid  is  evaporated  to  dryness  at  the  atmospheric  temperature  under 
reduced  pressure  and  the  residue  dissolved  in  water,  saturated  with 
thymol.  In  one  portion  of  this  liquid,  the  reducing  and  rotatory 
powers  sire  determined.  A  f^econd  portion  is  treated  with  trehalase, 
prepared  from  Aspergillus  niger,  and,  after  the  action  of  the  enzyme  has 
ceased,  the  reducing  and  rotatory  powers  are  determined  in  this 
portion.  Comparison  of  the  two  sets  of  data  enables  conclusions  to  be 
drawn  as  to  the  amount  of  trehalose,  if  any,  present.  Clitocyhe  nebu- 
laris  was  found  to  contain  9'443  grams  of  trehalose  per  kilogram  of 
the  fresh  fungus.  T.  A.  H. 

Lignification.  Otto  Linde  {Arch.  Pharm.,  1906,  244,  57—62).— 
Concentrated  sulphuric  acid  diluted  with  half  its  weight  of  water,  or 
concentrated  hydrochloric  acid,  colours  the  wood  of  Conifera  and  of 
some  other  trees  first  yellow,  finally  green,  the  coloration  being 
removed  by  water ;  other  woods  are  coloured  tirst  yellow,  finally 
brownish-green. 

Wood  is  coloured  violet  when  it  is  dipped  in  essential  oil  of  myrrh, 
half-dried,  and  then  immersed  in  the  acid. 
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Wood  is  coloured  indigo-blue  by  a  mixture  of  amyl  alcohol  (free 
from  furfuraldehyde)  and  concentrated  suljjhuric  acid  which  has  been 
heated  until  evolution  of  gas  begins  and  then  cooled.  The  red  colour 
which  this  mixture  gives  to  filter-paper  is  quite  independent  of  the 
cellulose ;  it  is  due  to  the  action  of  air  on  the  mixture.  C.  F.  B. 

Estimation  of  the  Carbonyl  Group  in  Aldehydes,  Ketones, 
&c.  Modification  of  the  Strache  Method.  Watsox  Smith,  jun. 
{Chem.  News,  1906,  93,  83 — 84). — In  the  present  modification  of 
Strache's  method  (compare  Abstr.,  1892,  546,  1530  ;  1893,  ii,  560),  a 
current  of  carbon  dioxide  is  employed  to  drive  the  nitrogen  evolved 
into  a  Schiff  apparatus  for  measurement,  any  absorption  of  carbon 
dioxide  by  the  Fehling  solution  being  prevented  by  a  floating  layer  of 
paraflBn,  whilst  the  benzene  liberated  is  removed  by  the  use  of  a 
mixture  of  sulphuric  and  nitric  acids  in  a  bulb-absorption  apparatus 
orl)ther  means.  D.  A.  L. 

Testing  Formaldehyde  Pastilles.  Ernst  RUst  {Zeit.  angew. 
Chem.,  1906,  19,  474). — These  pastilles,  much  used  for  disinfecting 
purposes,  should  contain  95—97  per  cent,  of  solid  formaldehyde  (tri- 
oxymethylene),  which  may  be  estimated  by  the  author's  process  {ibid., 
138). 

The  average  weight  of  one  pastille  should  be  about  1  gram.  They 
should  be  entirely  soluble  in  100  c.c.  of  boiling  water,  and  the  solution 
should  be  neutral  to  phenolphthalein.  When  ten  pastilles  are  heated 
in  a  platinum  dish  until  they  take  fire,  they  should  entirely  burn, 
leaving  at  most  about  01  per  cent,  of  charred  residue.  The  odour  of  the 
combustion  fumes  should  be  noticed.  On  further  heating,  not  more 
than  0'08  per  cent,  of  ash  should  be  left.  L.  de  K. 

Estimation  of  Small  Quantities  of  Benzaldehyde.  Henri 
Herissey  {J.  Fharm.  Chim.,  1906,  [vi],  23,  60— 65).— The 
author  finds  that  the  precipitation  of  benzaldehyde  as  the  phenyl- 
hydrazone  from  its  saturated  solution  in  water  is  incomplete  in  the 
cold  even  after  twenty-four  hours,  and  the  results  obtained  are  too 
high  if  the  mixture  is  left  for  several  days  at  the  atmospheric  tempera- 
ture. Good  results  can  be  obtained  by  heating  the  mixture  for 
twenty  minutes  at  100°.  This  process  has  been  successfully  applied 
to  the  estimation  of  the  amounts  of  benzaldehyde  produced  by  the 
action  of  emulsin  on  the  glucosides  amygdalin,  sambunigrin  (Abstr., 
1905,  i,  912),  and  prulaurasin  (this  vol.,  i,  31).  T.  A.  H. 

Sources  of  Error  in  the  Estimation  of  Acetone  in  Urine. 
L.  Borciiauut  {Beitr.  chevi.  Physiol.  Path.,  1906,  8,  62 — 66). — 
Neuberg  has  shown  that  the  estimation  of  phenol  in  the  presence  of 
sugar  leads  to  erroneous  results  owing  to  the  liberation  by  mineral  acids 
from  the  sugar  of  substances  which  unite  with  iodine.  The  esti- 
mation of  acetone  in  urine  depends  on  the  same  principle  as  that  of 
phenol,  and  the  formation  of  subi^tances  of  ketonic  or  aldehydic  nature 
from  sugar  if  this  is  present  gives  an  unduly  high  result.  Hence  in 
diabetic  urine  the  figures  obtained  are  erroneous.     What  is  the  exact 
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nature  of  the  substance  formed  from  the  sugar  by  the  acid  employed 
is  uncertain.  Exactly  the  same  objection  holds  in  regard  to  Geel- 
muyden's  method,  in  which  acetic  acid  is  used.  W.  D.  H. 

Assay  of  Commercial  Tartaric  Acid.  P.  Carles  {Bull.  Soc. 
chim.,  1906,  [iiij,  35,  171 — IT-t). — Attention  is  directed  to  a  number 
of  details  of  manipulation,  which  are  of  special  importance  in  carrying 
out  the  estimation  of  tartaric  acid  in  commercial  mixed  tartrates  by 
the  methods  recommended  by  Goldenberg,  Geromont  and  Co.  (Abstr., 
1898,  ii,  465,  545).  T.  A.  H. 

Estimation  of  Uric  Acid  in  Birds'  Urine.  Julius  Kossa  (Zeit. 
physiol.  Ghem.,  1906,  47,  1 — 4). — In  birds'  urine  the  methods  used  for 
estimating  uric  acid  in  urine  where  it  occurs  in  a  dissolved  condition 
are  obviously  not  available.  Good  results  are  obtained  by  dissolving 
the  urine  in  concentrated  sulphuric  acid  and  precipitating  the  uric 
icid  by  90  per  cent,  alcohol.  "W.  D.  H. 

Detection  of  Salicylic  Acid  in  Alimentary  Products.     Felice 

■  ioRNi  {Rev.  intern.  Falsi/.,  1906,  19,  16 — 17). — The  presence  of  lactic 

or  tartaric  acid  inhibits  the  colour  reaction  between  salicylic  acid  and 

ferric  chloride.     In  testing  wine,  beer,  or  milk  for  salicylic  acid,  the 

uthor   recommends   a  mixture    of   equal   parts    of   ether  and    light 

petroleum  as  the  best  solvent  for  the  salicylic  acid.     Lactic  and  tartaric 

acids  are  practically  insoluble  in  this  mixture.     In  cases  where  the 

;mount  of  the  latter  acids  greatly  exceeds  the  quantity  of  salicylic 

cid,  the  residue  obtained  on  evaporating  the  solvent  should  be  dis- 

>lved  in  a  little  water  and  shaken  out  again  with  the  ether- petroleum 

Mixture.  W.  P.  S. 

New   [Centrifugal]  Method    for   Estimating   Pat   in  Milk. 
Wendler's  Method.    Vox  Kuttner  and  Ulrich  {Zeit.  ofentl.  Chtm., 
1906,  12,  41 — 58). — Eleven  c.c.  of  saline  solution  (containing  tartrates, 
-odium  chloride,  and  sodium  hydroxide  in  certain  proportions),  10  c.c. 
f  milk,  and  0'6  c.c.  of  i«obutyl  alcohol  are  placed  successively  in  a 
utyrometer  tube,  the  latter  is  closed  with  an  india-rubber  stopper,  its 
I  ontents  mixed,  and  the  tube  then  immersed  in  water  at  a  tempera- 
ture of  45°  for  a  period  of  three  minutes.     After  again  shaking,  the 
fube  and   its   contents   are   subjected  to  centrifugal  action  and  the 
iuantity  of  separated  fat  read  off  after  being  once  more  brought  to  a 
temperature  of  45°.    The  results  obtained  agree  well  with  those  yielded 
by  Gerber's  method  for  the  same  milk,  as  is  shown  by  360  compai-ative 
-estimations.  W.  P.  S. 

Gerber's  Salt-method  [for  the  Estimation  of  Fat  in  Milk]. 
'.'arl  Beger  (J/jMm?.  Zentr.,  1906,  2,  120— 123).— The  method  is  a 
■entrifugal  one,  the  proteids,  «tc.,  of  the  milk  being  dissolved  in  a 
^line  solution  and  the  volume  of  the  separated  fat  read  off  in  a  butyro- 
meter  tube.  The  saline  solution  is  prepared  by  dissolving  a  certain 
weight  of  a  salt  (prepared  by  the  inventor ;  the  composition  is  not 
-riven)  in  1  litre  of  water.     Eleven  c.c.  of  this  solution,  10  c.c.  of 
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milk,  and  0-6  c.c.  of  isohutyl  alcohol  are  placed  successively  in  a 
butyrometer  tube ;  the  latter  is  closed  by  an  india-rubber  stopper  and 
shaken  for  about  half  a  minute.  The  tube  is  then  immersed  tor  three 
minutes  in  a  water-bath  at  a  temperature  of  45°,  again  shaken,  and 
the  contents  mixed  by  inverting  the  tube  several  times.  The  percentage 
amount  of  fat  is  read  off  at  a  temperature  of  45°  after  the  tube  has 
been  subjected  to  centrifugal  action  for  three  minutes.  The  results 
obtained  agree  well  with  those  yielded  by  Gerber's  "  acid  "  method. 

W.  P.  S. 


The  Influence  of  the  Addition  of  Acetic  A.cid  or  Alcohol  to 
Milk  in  the  Estimation  of  the  Total  Solids.  Adalbert  Segin 
(Afilchw.  Zentr.,  1906,2,  115 — 119). — The  practice  of  adding  acetic 
acid  to  the  weighed-out  portion  of  milk  to  curdle  the  latter  in  order 
to  hasten  the  time  taken  for  the  evaporation  serves  no  useful  purpose. 
In  fact,  the  time  taken  to  dry  the  solids  to  a  constant  weight  is  con- 
siderably lengthened,  and  the  results  obtained  are  about  O'l  to  0*4 
per  cent,  too  high.  Alcohol  is  also  an  unsuitable  curdling  agent, 
small  quantities  not  coagulating  the  milk  and  larger  quantities  in- 
creasing the  yield  of  dry  solids.  There  is  a  further  objection  to  the 
use  of  alcohol  in  that,  during  the  evaporation,  it  creeps  up  the  sides 
of  the  basin  and  tends  to  cause  loss.  W.  P.  S. 


Quantitative  Separation  of  Choline  and  Betaine.  Yladimir 
Stanek  [Zeit.  physiol.  Cliem.,  1906,  47,  83 — 87.  Compare  this  vol., 
ii,  60). — Betaine  and  choline,  which  often  occur  together  in  plants,  both 
yield  periodides,  but  the  betaine  periodide  only  forms  crystals  in  acid 
solutions,  whilst  the  crystals  of  choline  periodide  are  obtained  also  in 
neutral  and  weakly  alkaline  solutions.  The  separation  so  effected  is 
almost  quantitative.  A  large  number  of  other  bases  were  investigated 
and  many  yield  brown  precipitates  on  similar  treatment,  but  betaine, 
choline,  and  neurine  hydrochlorides  are  the  only  ones  that  yield 
crystals.  W.  D.  H. 

Estimation  of  Urea.  Boris  Glassmann  {Ber.,  1906,  39,  705 — 710). 
— The  author  describes  a  modification  of  the  Liebig-PUiiger  method  of 
estimating  urea  in  urine.  An  excess  of  standard  mercui-ic  nitrate  is 
added  to  the  uiine  after  removal  of  sulphates,  phosphates,  and  halogens, 
and  the  mixture  nearly  neutralised  by  sodium  carbonate ;  the  urea  is 
precipitated,  whilst  the  filtrate  is  acidified  by  nitric  acid  and  the  excess  of 
mercury  in  it  estimated,  according  to  Rupp  and  Krauss'  method  (Abstr., 
1902,  ii,  475),  with  ammonium  thiocyanate,  using  ferric  alum  as  an 
indicator.  For  the  success  of  the  method,  the  following  conditious  are 
necessary.  The  urine  must  contain  traces  only  of  proteids  ;  it  must 
not  be  undergoing  alkaline  fermentation  ;  it  must  contain  neither 
leucine  nor  tyrosine ;  if  alkaline  chlorides,  bromides,  or  iodides  or 
benzoic,  hippuric,  or  salicylic  acids  are  present,  the.se  substances  must 
first  be  removed  ;  the  urine  must  not  be  too  strongly  coloured. 

A.  McK. 
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Assay  of  the  Alkaloids  of  Javanese  Coca.  Anne  W,  K,  de  Jono 
{Rev.  trav.  chim  ,  1906,  25,  1—6.  Compare  Abstr.,  1905,  ii,  778), 
— The  author  states  that  Garsed's  two  processes  for  the  assay  of  "  crude 
cocaine"  (Abstr.,  1904,  ii,  100)  ai-e  unsatisfactory,  the  first  because  it 
is  not  certain  that  cinnamylcocaine  is  the  only  alkaloid  io  the  crude 
cocaine,  which  is  oxidised  by  potassium  permanganate,  and  the  second 
because  the  amount  of  bromine  absorbed  by  cinnamic  acid  varies  with 
the  solvent  used.  The  author  proposes  to  make  the  assay  as  follows  : 
a  weighed  quantity  of  the  crude  alkaloid  is  submitted  to  hydrolysis 
by  baryta  water.  The  insoluble  matter  formed  in  this  process  consists 
of  undecomposed  alkaloids,  barium  8-isoatropate,  and  impurities;  the  two 
former  are  dissolved  out  by  dilute  hydrochloric  acid,  and  the  residue 
(impurities)  is  filtered,  dried,  and  weighed.  The  S-?soatropic  acid  is  ex- 
tracted from  the  solution  in  dilute  hydrochloric  acid  with  ether,  dried, 
and  weighed,  and  the  result  used  to  calculate  the  amount  of  8-isoatropyl- 
cocaine  present.  The  "undecomposed  alkaloids"  are  estimated  by 
rendering  the  liquid  alkaline  with  ammonia  and  extracting  with  ether. 

From  the  solution  in  the  excess  of  baryta  water,  the  benzoic,  cin- 
namic, and  e-i«oitropic  acids  are  obtained  by  acidifying  with  dilute 
sulphuric  acid  and  extracting  with  ether.  They  are  then  weighed  as 
the  mixed  barium  salts.  From  the  mixed  regenerated  acids,  c-isoatropic 
acid  is  isolated  by  means  of  its  slight  solubility  in  warm  water,  and  is 
dried  and  weighed.  Cinnamic  acid  is  estimated  in  the  filtrate  by 
conversion  into  the  barium  salts,  dissolving  these  in  hydrochloric  acid, 
adding  excess  of  bromine  dissolved  in  carbon  tetrachloride,  and 
determining  the  bromine  remaining  uncombined  after  twenty-four 
hours.      Benzoic  acid  is  estimated  by  difference. 

The  excess  of  sulphuric  acid  added  to  the  original  solution  is  removed 
by  adding  baryta  water,  and  the  resulting  excess  of  baryta  by  carbon 
dioxide.  The  filtrate  is  then  concentrated  and  acidified  with  hydro- 
chloric acid,  and  the  precipitated  -y-jsoatropic  acid  is  weighed.  The  resi- 
dual liquid  is  evaporated  to  dryness  and  weighed.  The  barium  in  this 
residue  is  estimated  as  the  sulphate,  the  i/^-tropine  by  rendering  alkaline 
and  extracting  with  chloroform,  and  the  ecgonine  by  difference. 

The  results  obtained  by  the  analysis  by  this  process  of  two  Javanes6 
"crude  cocaines"  are  given  in  the  original.  T.  A.  H. 

Colour  Reactions  of  Proteids,  Indole,  and  Scatole  with 
Aromatic  Aldehydes  and  Nitrites.  F.  A.  Steensma  [Zeii.  physiol. 
Cfiem.,  1906,  47,  25 — 27). — The  reactions  described  are  mainly  con- 
firmatory of  Kohde  (Abstr,,  1905,  i,  618).  A  2  per  cent,  solution  of 
/)-dimethylaminobenzaldehyde  in  1'6  per  cent  alcohol  give.s  on  boiling 
with  proteid  solution  and  25  per  cent,  hydrochloric  acid  a  red  colora- 
tion ;  this  changes  to  blue  on  the  addition  of  a  few  drops  of  a  05  per 
cent,  .solution  of  sodium  nitrite  in  water.  The  blue  colouiing  matter 
18  insoluble  in  chloroform  ;  some  proteids  only  give  the  last  part  of 
toe  reaction.  Gelatin  gives  no  reaction.  The  tryptophan  group  is 
considered  by  Rohde  to  be  the  cause  of  the  reaction.  Indole  gives  a 
Ted,  changed  to  a  deeper  red  by  the  nitrite.  Scatole  gives  a  bluish- 
violet,  changed  to  deep  blue  by  the  nitrite  ;  this  is  soluble  in  chloro- 
fonn.     If  a  5  per  cent,  solution  of  vanillin   in  90  per  cent,  alcohol  is 
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oised  instead,  proteid  gives  a  red  changed  to  blue  by  the  nitrite  ;  indole 
gives  an  orange-red  unchanged  by  the  nitrite  ;  scatole  gives  a  reddish- 
.violet  changed  to  bluish-violet  by  the  nitrite. 

If  proteid  is  boiled  with  solid  jo-niti-obenzaldehyde  and  hydrochloric 
acid,  a  green  coloration  is  produced  ;  this  changes  to  dark  blue  on  the 
addition  of  nitrite.  Indole  and  scatole  do  not  give  any  reaction  with 
this  reagent,  W.  D.  H. 

Assay  of  Pepsin  by  the  Biuret  Reaction.  William  B. 
X:!owiE  and  William  Dickson  {Pharm.  J.,  1906,  221— 223).— The 
.yalue  of  pepsin  depends  on  the  amovint  of  albumin  it  is  capable  of 
converting  into  peptone  in  a  given  time.  On  this  fact,  the  authors 
have  founded  a  colorimetric  method  based  on  the  well-known  biuret 
reaction  for  testing  the  relative  power  of  samples  of  commercial 
pepsin.  BrieLy,  the  method  is  as  follows  ;  for  minute  details,  the 
original  paper  should  be  consulted.  One  gram  of  albumin  is  peptonised 
in  the  usual  manner  with  0*25  gram  of  pepsin  in  presence  of  25  c.c.  of 
iV^/10  hydrochloric  acid.  The  resulting  liquid  is  saturated  with  zinc 
sulphate,  mixed  with  a  few  drops  of  dilute  sulphuric  acid,  and  boiled. 
When  cold,  5  c,c.  of  the  filtrate  are  placed  in  a  Nesslerising  tube,  15 
c.c.  of  water  and  1  c.c.  of  a  0  5  per  cent,  solution  of  copper  sul- 
phate are  added,  and  then  80  c.c.  of  a  30  per  cent,  solution  of  sodium 
hydroxide.  The  red  colour  generated  is  now  matched  in  a  second  tube 
containing  75  c.c,  of  water  by  means  of  a  solution  of  potassium  per- 
manganate containing  0  04  gram  of  the  salt  per  litre.  The  number 
pf  c.c.  required  are  a  measure  forjudging  the  peptonising  power  of  the 
sample.  L.  de  K. 

Differentiation  of  Body  Fluids  containing  Proteid.  Leopold 
VAN  Itallie  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  190G,  8,  628 — 630). — 
Blood  stains  are  tested  for  catalase  with  hydrogen  peroxide  after  being 
heated  at  63°  for  half  an  hour.  Only  blood  from  man  or  monkeys 
gives  a  positive  test.  Cow's  milk  is  unable  to  decompose  hydrogen 
peroxide  after  being  heated  at  63°  for  half  an  hour,  whereas  this 
property  is  retained  by  human  milk  after  similar  heating. 

E.  F.  A. 

The  Intramuscular  and  Bxtramuscular  Fat  of  the  Principal 
Muscles  of  Horses  and  Oxen.  Rudolf  Hefelmann  and  Paul 
Mauz  {Zeit.  offend.  Chem.,  1906,  12,  63— 67).— The  iodine  number  of 
the  intramuscular  fat  of  horses  varies  from  59'8  to  88"3,  according  to  the 
pondition  of  the  animal,  and  that  of  the  extramuscular  fat  from  58"2 
to  90"7.  The  intramuscular  fat  of  oxen  gives  iodine  numbers  from 
43*7  to  59"2,  whilst  the  extramuscular  fat  gives  numbers  varying  from 
41*1  to  50'1.  The  authors  therefore  conclude  that  the  iodine  number 
is  of  little  use  in  detecting  the  presence  of  horse-flesh  in  other  meats. 

W.  P.  S. 
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Violet  and  Ultra-violet  Absorption  Spectra  of  Complex 
Copper  Compounds.  Alfred  Byk  {Ber.,  1906,  39,  1243— 12-49).— 
It  is  shown  that  copper  when  introduced  into  the  molecules  of  various 
aliphatic  hydroxyl  compounds,  for  example,  tartaric  acid,  citric  acid, 
and  mannitol,  acts  as  a  bathochi'omic  radicle,  that  is,  it  shifts  the 
ultra-violet  absorption  bands  slightly  towards  the  red  end  of  the 
spectrum.  With  aromatic  compounds,  for  instance,  the  solution  of 
copper  salicylate  in  alkali,  the  shifting  is  extended  into  the  visible  part 
of  the  spectrum,  and  thus  the  solution  is  green  in  contradistinction  to 
the  bright  blue  colours  of  the  solutions  of  the  aliphatic  compounds. 
Hydroxy-hydroaromatic  compounds  yield  solutions  of  an  intermediate 
bluish-green  colour. 

The  absorption  was  examined  quantitatively  by  passing  the  light 
from  a  spark  between  cadmium-zinc-lead  electrodes,  first  through  layers 
of  the  separate  copper  sulphate  and  sodium  tartrate  solutions  placed 
one  in  front  of  the  other,  and  then  through  the  mixture ;  any  increase 
in  absorption  in  the  second  experiment  is  attributed  to  the  formation 
of  new  complexes.  The  solutions  were  so  selected  as  to  contain 
molecular  quantities  of  the  different  radicles  in  solution  and  so  as  to 
yield  no  precipitate  when  mixed.  J.  J.  S. 

Variations  of  the  Absorption  Bands  of  a  Crystal  in  a  Magnetic 
Field.  Jean  Becquerel  {Compt.  rend.,  1906,  142,  775— 777).— The 
absorption  spectrum  of  xenotime,  obtained  by  means  of  a  Rowland  grat- 
ing, is  modified  when  the  crystal  is  placed  in  a  magnetic  field  normal  to 
the  direction  of  the  luminous  rays,  and  the  displacement  of  certain  b mds 
in  the  red  and  green  is  greater  than  the  ordinary  Zeeman  effect 
observed  in  the  spectra  of  metallic  vapours.  Further,  the  modification 
of  the  bands  varies  with  the  orientation  of  the  optic  axis  of  the  crystal 
with  respect  to  the  magnetic  field,  thus  a  certain  band  in  the  green 
which  is  single  and  displaced  towards  the  violet  end  of  the  spectrum 
when  the  optic  axis  of  the  crystal  is  normal  to  the  magnetic  field, 
becomes  doubled  when  the  optic  axis  is  parallel  to  the  magnetic  field. 

M.  A.  W. 

Variations  in  the  Absorption  Bands  of  a  Crystal  in  a 
Magnetic  Field.  Jean  Becquerel  {Compt.  rend.,  1906,  142, 
874—876.  Compare  preceding  abstract). — It  is  found  that  rays 
which  are  circularly  polari-sed  in  the  same  direction  are  not  all 
di.splaced  in  the  same  sense  by  a  magnetic  field.  The  explanation 
suggested  is  that  certain  bands  correspond  with  vibrations  of  positively 
electrified  particles,  others  with  those  of  electrons,  H.  M,  D. 

Luminescence  of  Certain  Organic  Compounds  between 
+  lOCP  and  -  190''.  Peter  Borissoff  (/.  Rvss.  Phjs.  Cfiem.  Soc, 
1905,  37,  ii,  249 — 346). — In  order  to  ascertain  the  influence  of  tem- 
perature on  phosphorescence  and  the  relation  between  the  latter  and 
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fluorescence,  the  author  has  measured  :  (1)  the  intensity,  colour,  and 
duration  of  the  phosphorescence  of  a  large  number  of  organic  com- 
pounds at  various  temperatures  from  +100°  to  -190°;  (2)  the 
phosphorescence  of  solutions  of  a  number  of  organic  compounds  in 
alcohol,  water,  ether,  benzene  or  chloroform ;  (3)  the  fluorescence  of 
the  substances  in  the  solid  state  and  in  solution  in  the  above-named 
solvents. 

The  phosphorescence  experiments  were  carried  out  by  first  bringing 
the  substance,  enclosed  in  a  thiu-walled  test-tube,  to  a  definite  tem- 
perature by  immersion  in  a  bath  and  then  exposing  for  one  second  to 
the  light  of  a  Dubosc  arc  lamp,  after  which  the  substance  was  again 
plunged  into  the  bath  and  its  luminescence  investigated. 

The  fluorescence  was  examined  by  :  (1)  observing  with  the  naked 
eye  the  substance  when  illuminated  by  the  voltaic  arc ;  (2)  spectro- 
scopic observation  of  the  fluorescence  produced  by  ultra-violet  rays ; 
(3)  Stokes's  method  ;  (4)  observing  with  the  naked  eye  the  fluorescence 
produced  by  a  ray  of  light  after  passing  through  a  dark  violet  glass. 

The  results  of  the  exj)eriments  are  given  in  detail  and  lead  to  the 
following  conclusions  :  (1)  phosphorescence  at  low  temperatures  is  a 
quite  common  phenomenon  with  organic  compounds,  only  a  few  of 
which,  for  instance,  fluorescein,  jt^nitroaniline,  erythrosin,  indigotin, 
alizarin,  and  cyanin,  do  not  luminesce  at  the  temperature  of  liquid 
air  after  exposure  to  the  light  of  the  voltaic  arc.  (2)  Coloured 
organic  compounds,  such  as  nitro-compounds  and  aniline  and  other 
dyes,  however,  either  do  not  luminesce  or  do  so  only  very  faintly  ;  but 
solutionsof  certain  colouring  matters,for  instance,  rosaniline  and  fluores- 
cein, luminesce  quite  strongly,  although  these  compounds  themselves 
exhibit  either  no  or  but  faint  luminescence.  (3)  Phosphorescence  of 
organic  compounds  can  be  observed  at  much  higher  temperatures  than 
is  usually  assumed.  This  is  the  case  with  many  sub.stances  at  -  20°, 
and  with  some  even  at  100°.  With  most  of  the  substances 
examined,  luminescence  commences  at  temperatures  of  from  50°  to  150° 
below  their  melting  points.  (4)  The  most  luminescent  of  the  com- 
pounds examined  are  the  organic  acids,  albumin,  and  certain  alkaloids. 
(5)  The  predominating  colour  of  the  phosphorescence  is  green,  the 
predominance  being  very  marked.  (6)  At  the  temperature  of  liquid 
air,  the  duration  of  phosphorescence  is  independent  of  the  duration  of 
the  previous  illumination  provided  this  exceeds  one  second.  (7)  In 
most  cases,  the  duration  of  the  phosphorescence  diminishes  linearly 
with  increase  of  temperature,  but  in  some  instances  the  curves 
resemble  hyperbola  with  the  axis  of  temperature  as  their  principal 
axis.  (8)  On  raising  the  temperature,  the  phosphorescence  becomes 
white  with  a  blue  tinge.  (9)  The  intensity  and  duration  of  phos- 
phorescence are,  in  general,  diminished  by  rise  of  temperature.  (10) 
At  the  temperature  of  iKpiid  air,  alcoholic  and  aqueous  solutions 
phosphoresce  more,  some  considerably  more,  distinctly  than  do  the 
dissolved  substances.  (11)  On  altering  the  concentration  of  solutions, 
the  duration,  colour,  and  intensity  of  the  phosphorescence  change  but 
little.  (12)  The  durations  of  phosphorescence  with  solutions  in 
chloroform  and  benzene  are  identical  with  those  of  the  solvents  them- 
selves, but  with  solutions  in   alcohol,  water,  or  ether  this  duration 
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varies  within  wide  limits.  (13)  With  many  substances,  the  light  is 
unequally  distributed  over  the  surface  of  the  phosphorescing  material. 
With  liquids  at  the  ordinary  temperature,  the  light  is  most  intense  at 
the  bottom  of  the  test-tube  and  near  the  meniscus,  and  with  substances 
which  crack  on  solidifying,  along  the  fissures ;  when  the  substance 
remains  transparent  on  freezing,  this  phenomenon  is  more  marked  than 
when  the  solid  is  opaque.  This  unequal  surface-distribution  of  the 
light  is  also  met  with  in  the  phosphorescence  of  crystalline  powders, 
which  exhibit  bright  star-like  patches  on  a  darker  ground.  (14)  The 
colour  of  the  fluorescence  is  generally  distinct  from  that  of  phosphor- 
escence and  is  mainly  blue.  (15)  In  fluorescence  spectra,  the  pre- 
dominant rays  are  those  of  medium  refrangibility — between  the  D  and 
F  lines.  (16)  For  the  alcoholic  solutions  examined,  the  luminous 
parts  of  the  fluorescence  spectra  become  displaced  towards  the  violet 
end.  (17)  Formic  acid,  40  per  cent,  aqueous  formaldehyde  solution, 
acetaldehyde.  acetone,  phenol,  tartaric  acid,  sodium  potassium  tartrate, 
dipentene,  limonene,  cocaine,  and  certain  other  compounds  exhibit 
luminosity  on  change  of  temperature  without  previous  exposure  to 
light.  (18)  At  low  temperatures,  fesculin  and  barium  platinocyanide 
retain  in  a  latent  form  part  of  the  energy  absorbed  at  the  tempei-ature 
of  liquid  air  and  radiate  it  when  the  temperature  rises.  (19)  Lactic 
acid,  methyl  acetate,  aqueous  solutions  of  malic,  tartaric,  and 
camphoric  acids,  and  of  cocaine  hydrobromide  and  alcoholic  a-bromo- 
propionic  acid,  exhibit  luminescence  during  the  cleavage  accompanying 
solidification.  T.  H.  P. 

Fluorescence  of  Sodium  Vapour  caused  by  Monochromatic 
Light.  RoiJEnT  W.  Wood  (C/iem.  Centr.,  1906,  i,  899—900;  from 
Phydkal.  Zeit.,  7,  105—106.  Compare  Abstr.,  1903,  ii,  621,  and 
1905,  ii,  783). — In  order  to  observe  the  fluorescence  of  sodium  vapour 
in  monochromatic  light,  a  Heraeus  quartz  lamp  is  used,  and  the  light 
emitted  by  cadiuium  analysed  by  means  of  a  Fuess  apparatus.  The 
ajijKjarance  of  the  fluorescent  spectrum  caused  by  the  direct  light  of 
the  cadmium  tubes  concentrated  on  the  window  of  the  sodium  retort 
is  entirely  different  from  that  formed  when  white  light  is  used.  The 
lines  are  sharp  and  brilliant  and  are  not  channelled.  The  violet 
cadmium  line  4676  causes  yellow  and  violet  fluorescence,  the  blue  line 
4799  blue  to  yellowish-green,  and  the  green  line  5085  bluish-green  to 
yellow.  E.  W.  W. 

Fluorescence  of  Dyes.  Juuua  Fobmanek  {Zeit.  Farb.  Ind., 
1900,5,  142—146,  164— 169).— Tho  author  hasstudie<l  the  influence  of 
f^tructure  on  the  power  shown  by  certain  dyes  of  fluorescing  in  solu- 
'I  !  .  A  largo  number  of  dyes  is  considered  and  the  following  con- 
'  lu  iuna  arrived  at.  Only  those  dyes  fluoresce  when  dissolved  in  water 
or  ethyl  or  amyl  alcohol  which  have  a  structure  of  the  type 


U  denoting  oxygen,  sulphur,  or  nitrogen  ;  R,  carbon  or  nitrogen,  and 
A  A  symmetrically  situated  auxochromic  groups   in  a 


groups  in  a  pani- position  to 
22—2 
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the  fundamental  element ;  fluorescence  persists  if  the  hydrogen  atoms 
of  the  amino-groups  A  A  are  replaced  by  alkyl  or  benzyl  groups,  but 
disappears  if  these  are  replaced  by  aromatic  groups.  The  fluorescence 
varies  with  the  character  of  the  auxochromic  groups  and  the  nature 
of  the  radicles  substituted  into  the  two  nuclei,  and  also  depends  on 
the  solvent  used.  W.  A.  D. 

Theory  of  Optical  Activity.  Chr.  Winther  {Zeit.  physikal. 
Chem.,  1906,  55,  257—280.  Compare  Abstr,,  1905,  ii,  493).— 
Attempts  hitherto  made  to  bring  the  optical  activity  of  a  substance 
into  relation  with  its  other  properties  have  failed  largely,  owing,  in 
the  author's  opinion,  to  the  fact  that  in  all  such  attempts  only  one 
property  at  a  time  has  been  considered  in  its  bearing  on  the  optical 
activity.  In  the  present  paper,  an  attempt  is  made  to  bring  changes 
of  rotation  into  connection  with  other  molecular  changes  taking  place 
simultaneously,  namely,  (1)  changes  of  molecular  volume,  and  (2) 
changes  of  molecular  weight. 

In  certain  cases,  it  appears  that  a  change  of  rotation  is  determined 
by  change  of  molecular  volume  or  molecular  solution  volume  alone. 
Substances  belonging  to  this  category  are  amyl  itaconate,  nicotine, 
and  acetone  solutions  of  the  latter.  There  are  also  a  number  of  sub- 
stances investigated  by  Frankland,  Patterson,  and  others,  for  which 
in  the  pure  state  the  change  of  rotation  with  temperature  is  propor- 
tional to  the  change  in  molecular  volume.  These  substances,  however, 
have  not  yet  been  adequately  studied  in  solution. 

The  author  deals  also  with  cases  where  the  change  of  rotation 
A[a]  is  determined  not  only  by  change  in  molecular  volume  Av,  but 
also  by  change  in  molecular  weight  (association).  If  Ani^  is  taken  to 
represent  the  increase  in  the  quantity  of  single  molecules  at  the  expense 
of  double  molecules  for  a  rise  of  temperature  AT,  then  a  suitable 
formula  to  represent  the  variation  in  the  rotation  is  A[a]  =  K.Am■^  + 
K^.Av,  or  A[a]  =  K^.ATjT.T^  +  K^-Av,  the  latter  equation  being  obtained 
from  the  former  by  putting  Aw^  =  ^. A  T'/y.T'j.  The  foregoing  formuhe 
reproduce  satisfactorily  the  change  of  rotation  in  the  cases  of  ethyl 
and  propyl  tartrates,  diethyl  dibenzoyltartrate,  and  menthol,  and  it  is 
noteworthy  that  in  the  last  two  cases  even  the  observed  maxima  of 
rotation  are  reproduced  by  the  formula.  The  foregoing  formulae  may 
be  extended  to  solutions  of  the  substances  in  question,  as  is  shown  in 
detail  for  ethyl  tartrate,  the  value  of  K^  being  the  same  as  that  ob- 
tained for  the  pure  ester.  If  the  formula  is  inverted,  thus, 
^.A?nj  ==  A[a]  -  A'g.Av,  it  is  seen  that  fi'om  the  change  of  rotation 
and  the  change  of  molecular  volume  conclusions  may  be  drawn  as  to 
the  extent  of  association  in  these  solutions. 

The  author  discusses  rotation  dispersion  from  the  standpoint  of  his 
theory,  and  concludes  that  substances  exhibiting  anomalous  dispersion 
are  substances  the  single  and  double  molecules  of  which  rotate  the 
plane  of  polarisation  in  opposite  directions  and  have  different  dis- 
persions. J.  C.  P. 

Principle  of  Optical  Superposition.  M.  A.  Rosanoff  (J.  Amer. 
C/iem.  Soc,  190G,  28,  525— 533).— It  has  been  assumed  by  van't  Hoft 
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that  the  optical  activities  of  the  asymmetric  carbon  atoms  in  a  molecule 
are  additive,  the  rotation  due  to  any  given  atom  being  independent  of 
the  configuration  of  the  groups  attached  to  the  other  asymmetric 
carbon  atoms.  This  assumption,  which  is  known  as  the  principle  of 
optical  superposition,  has  been  considered  to  be  strongly  supported  by 
the  experimental  work  of  Guye  and  Gautier  (Abstr.,  1895,  ii,  149)  and 
Walden  (Abstr.,  1895,  ii,  149;  1896,  ii,  138).  In  the  present  paper, 
the  deductions  which  these  authors  made  from  the  results  of  their 
experiments  are  criticised.  It  is  affirmed  that  the  results  do  not 
demonstrate  the  truth  of  the  principle  of  optical  superposition,  but  are 
rather  in  accord  with  the  general  proposition  that  the  optical  rotatory 
power  of  an  asymmetric  carbon  atom  depends  on  the  composition, 
constitution,  and  configuration  of  each  of  the  four  groups.         E.  G. 

Doppler  Effect  in  Canal  Rays  and  the  Spectra  of  Positive 
Ions.  Johannes  Stark  {Chem.  Centr.,  1906,  i,  891 — 892 ;  from 
Xachr.  k.  Ges.  Wiss.  GoUingen,  1905,  459 — 471). — The  positive  ions  of 
a  chemical  element  can  emit  the  line  spectra  of  the  element.  Since 
Wien  has  shown  that  the  canal  rays  consist  of  positive  ions  or  atomic 
groups  having  great  velocity,  it  follows  that  a  portion  of  the  spectrum 
emitted  by  a  gas  under  the  influence  of  the  rays  must  consist  of  lines 
and  that  all  the  lines  must  show  the  Doppler  effect.  A  band  spectrum 
which  does  not  give  the  Doppler  effect  is  caused  by  the  combination 
of  the  positive  ions  with  the  negative  electrons  of  the  ionised  gas,  and 
the  velocity  is  not  then  so  great  as  that  of  the  canal  rays.  A  band 
spectrum  together  with  a  line  spectrum  has  been  observed  in  the  case 
of  hydrogen  and  nitrogen.  The  Doppler  effect  is  also  shown  by  the 
series  lines  of  the  hydrogen  spectrum,  but  not  by  the  band  spectrum. 
The  line  X  =  3995"3  of  the  nitrogen  spectrum  gives  the  Doppler  effect, 
but  the  band  spectrum,  even  when  the  velocity  of  the  canal  rays  is 
great,  does  not.  The  Doppler  effect  is  also  shown  to  a  slight  extent 
by  the  mercury  lines  5461-0,  4358-6,  40468,  and  3650-3,  by  the  first 
subordinate  series  of  sodium,  and  by  the  line  A.  =  4044*29  of  potassium. 

All  the  lines  of  the  hydrogen  series  (Ha,  H^ )  are  caused  by  the 

univalent  positive  hydrogen  ions,  and  the  principal  and  subordinate 
series  of  the  alkalis  and  of  mercury  are  similarly  due  to  positive  ions, 
but  this  does  not  hold  in  the  case  of  the  second  hydrogen  spectrum  or 
the  bands  of  the  nitrogen  spectrum.  From  the  direction  of  the 
Zeeman  effect  shown  by  the  series  lines,  it  must  be  assumed  that  the 
centres  of  emission  are  negative  electrons  which  are  contained  in  the 
positive  atom  ions  together  with  the  positive  charge  ;  vibrations  are 
sec  up  by  the  electrons  in  the  field  of  the  positive  charge  and  electro- 
magnetic waves  emitted. 

The  effect  of  pressure  on  the  line  series  of  elements  is  explained  by 
the  fact  that  the  lines  are  caused  by  positive  ions,  and,  inversely,  it 
may  be  concluded  that  all  the  lines  of  an  element  which  are  displaced 
by  pressure  are  due  to  positive  ions.  E.  W.  W. 

Action  of  Light  on  Uranyl  Acetate.  Alk.xis  Bach  (Ber.,  1906, 
30,  1672 — 1673). — When  a  1-5  per  cent,  solution  of  uranyl  acetate  is 
exposed  to  direct  sunlight  for  about  180  hours,  no  turbidity  occurs  ; 
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when  a  current  of  carbon  dioxide  is  passed  through,  the  solution 
becomes  turbid  after  thirty  minutes.  With  equal  illumination,  con- 
centration of  uranyl  acetate,  and  diameter  of  the  tube  used,  the  time 
when  a  perceptible  turbidity  appears  in  the  solution  is  proportional  to 
the  height  of  the  liquid  in  the  tube  used.  The  stronger  the  solution 
of  uranyl  acetate,  the  quicker  is  the  action  of  light  on  it,  a  hot 
concentrated  solution  becoming  turbid  almost  at  once  when  exposed 
to  light.  A.  McK. 

Increase  of  Conductivity  of  Dielectrics  caused  by  the 
Action  of  Radium  Rays.  Aug.  Becker  {Chem.  Gentr.,  1906,  i, 
890—891;  from  Physikal  Zeit,  7,  107— 108).— In  reference  to 
Righi's  observation  on  the  increase  of  conductivity  of  solid  insulators 
caused  by  the  action  of  radium  rays  (Abstr,,  1905,  ii,  793),  the  author 
points  out  that  he  had  already  conclusively  proved  this  to  be  the  case 
{Ann.  Physik,  1903,  [iv],  12,  124).  The  current  is  approximately  pro- 
portional to  the  E.M.F.,  and  is  independent  of  direction  ;  it  increases 
when  the  dielectric  is  exposed  to  the  rays,  and  when  withdrawn  from 
their  influence  it  gradually  sinks  to  zero.  The  effect  appears  to  be 
caused  by  the  /?-rays  and  cannot  be  ascribed,  as  Righi  suggests,  to 
bubbles  of  air  contained  in  the  dielectric  (paraffin).  E.  W.  W. 

lonisation  of  Various  Gases  by  the  a-Particles  of  Radium. 
William  H.  Bragg  {Phil.  Mag.,  1906,  [vi],  11,  617— 632).— The  range 
of  the  a-particle  in  a  given  gas  is  simply  related  to  its  constitution  and  is 
independent  of  temperature  and  pressure.  The  stopping  power  of 
a  gas,  in  fact,  is  nearly  proportional  to  the  square  root  of  its  molecular 
weight  (to),  although  more  exactly  it  may  be  set  equal  to  a  Jw  +  bw, 
where  the  second  term  is  small  compared  with  the  first.  The  total 
ionisation  of  a  gas,  on  the  other  hand,  is  not  simply  dependent  on  the 
weights  of  its  component  atoms  :  molecular  structure  counts  for  some- 
thing. The  author  considers  that  his  experiments  indicate  a  secondary 
ionisation  within  the  molecule  itself.  J.  C.  P. 

Radiations  emitted  by  Polonium  and  Radiotellurium. 
P.  EwEKS  {Chem.  Centr.,  1906,  i,  lOS-t ;  from  Physikal.  Zeit.,  7, 
148 — 152). — A  somewhat  complicated  method  for  examining  the 
radiations  emitted  by  polonium  and  radiotellurium  is  described.  A 
copper  plate  which  is  covered  with  polonium  and  placed  in  a  very 
high  vacuum  is  in  contact  with  a  second  plate  connected  with  a 
quiidrunt  electrometer.  Negative  electrons  are  removed  by  means  of 
a  magnetic  field.  From  the  arrangement  of  the  experiment,  it 
appears  improbable  that  both  seis  of  particles  can  receive  their 
charges  in  the  gaseous  space.  Fi'oin  the  effects  produced  by  magnetic 
and  electric  fields,  the  velocity  of  the  negative  particles  has  been 
calculated  to  be  3*25x10^  cm.  per  second,  and  the  ratio  e/m  as 
1*48  X  10"  absolute  units.  Each  square  centimetre  of  the  polonium 
preparation  which  was  used  was  found  to  emit  5*1  x  10^  a-particles 
per  second,  and  the  whole  of  the  helium  formed  in  a  year  would  be 
practically  too  small  to  be  detected.  E.  W.  W. 
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Time  Constant  of  Polonium.  Marie  Curie  (Cliem.  Cenlr., 
1906,  i,  1225;  from  Physikal.  Zeit.,  7,  180—181.  Compare  this  vol., 
ii,  143). — Meyer  and  von  Schweidler  {Sitzungsber.  Akad.  Wiss.  Wien., 
Febr.  1906)  have  recently  prepared  a  specimen  of  radioactive  bis- 
muth which  has  been  found  to  consist  of  radium  D,  E,  and  F.  The 
polonium  prepared  by  the  author,  however,  only  contains  i"ays  which 
are  readily  absorbed,  and  is  therefore  free  from  radium  D.  Radium 
D  is  separated  from  the  pitchblende  together  with  lead  and  the 
polonium  is  separated  from  lead  by  repeated  fractional  precipi- 
tation from  the  solution  in  nitric  acid  by  means  of  water.  The 
absence  of  radium  D  is  also  shown  by  the  fact  that  polonium  prepara- 
tions which  were  originally  strongly  active  had  become  completely 
inactive  in  six  years.  The  activity  of  the  lead,  however,  which  had 
been  separated  from  the  blende  and  contained  radium  D,  E,  and  F  in 
radioactive  equilibrium,  remained  constant  for  years.  E.  W.  W. 

A  New  Product  from  Actinium.  Oskar  Hahn  (Ber.,  1906, 
39,  1605 — 1607.  Compare  Abstr.,  1905,  ii,  497). — A  product  has 
been  obtained  from  actinium  which  corresponds  with  the  radiothorium 
from  thorium,  and  is  therefore  termed  radwactinium.  It  emits 
a-rays,  its  activity  decreases  to  half  its  initial  value  in  some  twenty 
days,  and  at  the  same  time  produces  actinium  X,  which,  in  its  turn, 
attains  the  half  value  in  10 '2  days.  The  separation  of  radioactinium 
from  an  actinium  solution  is  effected  by  carrying  it  down  with  some 
fine  precipitate  which  settles  slowly,  one  of  the  best  precipitates  being 
finely-divided  sulphur  obtained  by  adding  a  small  amount  of  a  sodium 
thiosulphate  solution  to  a  solution  of  an  actinium  salt  strongly 
acidified  with  hydrochloric  acid.  The  greater  part  of  the  actinium 
and  actinium  X  remains  in  solution ;  the  precipitate  is  strongly  radio- 
active, but  emits  a-rays  only  ;  the  activity  tends  to  increase  and  attains 
a  maximum  value  after  about  three  weeks,  when  it  is  two  to  three 
times  as  active  as  when  freshly  prepared.  It  then  decreases,  and  at 
the  end  of  twenty  days  has  attained  the  half  value.  The  activity  due 
to  /3-rays  and  to  emanation  also  increa.ses  and  then  decreases  in  much 
the  same  manner  as  that  due  to  the  a-rays.  The  increase  is  attributed 
to  the  formation  of  actinium. 

Actinium  itself,  free  from  radioactinium  and  actinium  X,  gives 
practically  no  a-  or  )3-rays,  but  rapidly  increases  in  activity  and 
reaches  a  maximum  at  the  end  of  four  months. 

When  actinium  is  dissolved  in  hydrochloric  acid,  a  minute  quantity 
of  insoluble  matter  is  left  which  contains  radioactinium.         J.  J.  S, 

New  Element  presenting  the  Radioactive  Characters  of 
Thorium.  G.  A.  Ulaxc  {Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
328-335.  Compare  Abstr.,  1905,  ii,  221  and  786).— From  the 
deposits  of  the  springs  of  Echaillon  and  Salins-Moutiers  in  Savoy, 
the^  author  has  separated  a  strongly  radioactive  preparation  which 
is  similar  to  thorium,  but  cannot  be  identical  Vith  thorium  X,  since 
its  activity  does  not  diminish  as  time  increases,  but  increases  to  a 
constant  maximum  value.  Neither  is  the  activity  due  to  actinium  or 
radium,  but  it  must  emanate  from  a  new  element  which  is  similar  to 
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thorium,  and  is  probably  the  one  present  in  thorianite.  The  value  of 
\  in  the  equation  11  =  1^6'^'',  taking  one  hour  as  the  unit  of  time,  is 
0*00696  for  thorium  X,  and  0*0070  for  the  deposits  examined  by  the 
author.  That  the  activity  is  due  to  an  element  resembling  thorium 
and  not  to  the  latter  itself  is  shown  by  the  preparation  of  thorium, 
which  is  completely  inactive.  T.  H.  P. 

Radioactivity    of   the    Springs    of    Fiuggi,  near    Anticoli. 

Raffaelo  Nasini  and  Mario  G.  Levi  {Atti  R.  Accad.  Lincei,  1906, 
[v],  16,  i,  307 — 308). — Preliminary  examination  of  the  waters  of 
Fiuggi  shows  that  these  are  the  most  highly  radioactive  of  Italian 
waters.  T.  H.  P. 

Radioactivity  of  Springs  of  Potable  Waters.  F.  Dienert 
{Compt.  rend.,  1906,  142,  883—885.  Compare  this  vol.,  ii,  211).— 
The  waters  of  the  springs  feeding  the  river  Yanne  show  the  same 
activity  as  those  feeding  the  Avre  ;  they  are  more  active  than  those 
which  supply  the  Loing  and  the  Lunain,  but  much  less  so  than  those 
supplying  the  Dliuys.  There  is  a  considerable  difference  in  the  activity 
of  spring  waters  originating  in  the  same  geological  formation,  and  no 
apparent  relationship  exists  between  the  radioactivity  and  the  electrical 
conductivity.     Radium  was  absent  from  all  the  waters  examined. 

H.  M.  D. 

Chemical  Action  of  the  Silent  Discharge.  Walther  Lob 
{Zeit.  Elektrochem.,  1906,  12,  282— 312).— Full  details  of  the  experi- 
ments described  previously  (this  vol.,  ii,  43),  together  with  the  results 
of  later  experiments,  are  given.  Traces  of  ozone  and  considerable 
quantities  of  hydrogen  peroxide  are  found  among  the  products 
obtained  from  moist  carbon  dioxide  when  a  continuous  current  and 
the  ordinary  hammer  make  and  break  are  used,  but  when  an  alternat- 
ing current  is  passed  through  the  primary  circuit  of  the  induction  coil 
these  products  are  absent.  It  is  probable  that  ozone  is  the  first 
product,  and  that  the  hydrogen  peroxide  is  formed  by  its  action  on 
hydrogen,  2H2  4-  203  =  2H2O2  -I-  O.^.  Formaldehyde  is  always  formed  in 
small  quantity  by  the  interaction  of  hydrogen  and  carbon  monoxide, 
the  hydrogen  being  formed  by  the  reaction  CO  -f-  HgO  =  COj  +  H^. 
By  starting  with  a  mixture  of  moist  carbon  monoxide  and  hydrogen, 
much  larger  quantities  of  formaldehyde  are  obtained,  and  also  glycol- 
aldehyde,  OH'CHg'CHO,  which  appears  to  be  formed  by  polymerisation 
of  formaldehyde.  In  the  previous  experiments  (with  carbon  dioxide 
and  alcohol),  the  aqueous  solution  of  the  product  of  the  reaction  was 
evaporated  and  the  glycolaldehyde  polymerised  to  ^-acrose.  The 
author  has  found,  however,  that  the  osazone  of  glycolaldehyde  is 
precipitated  from  the  aqueous  solution  itself,  and  that  the  sugar  is  not 
a  primary  product  of  the  reaction. 

Methane  is  always  formed  in  small  quantities  from  mixtures  of  gases 
containing  carbon  monoxide  and  hydrogen.  Methane  and  carbon 
monoxide  give  acotaldehyde,  CO  +  G^i^  =  CHg'CHO,  but  the  reduction 
of  acetaldehyde  to  alcohol  by  combination  with  hydrogen  under  the 
influence  of  the  silent  discharge  has  not  yet  been  realised. 
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The  vapour  of  dry  ethyl  alcohol  decomposes  mainly  into  acetaldehyde 
and  hydrogen,  CgHj'OH  =  C^H-fi  +  Hg ;  methane,  ethane,  and  ethylene 
are  also  formed  in  moderate  quantity. 

The  vapour  of  dry  acetaldehyde  decomposes  mainly  into  methane  and 
carbon  monoxide.  In  presence  of  water,  the  other  products  which 
arise  from  its  reaction  with  carbon  monoxide  are  produced.  The 
vapour  of  acetic  acid  appears  to  decompose  primarily  into  methane  and 
carbon  dioxide.  A  large  number  of  experiments  with  a  mixture  of 
carbon  dioxide  and  alcohol  vapour  is  described.  The  sugar  previously 
obtained  is  shown  to  be  formed  by  the  polymerisation  of  glycol- 
aldehyde.  T.  E. 

Galvanic  Cells  produced  by  the  Action  of  Light.  II. 
Chemical  Statics  and  Dynamics  of  Reversible  and  Irreversible 
Systems  under  the  Influence  of  Light.  Meyer  Wildermax  {Proc. 
Hoy.  Soc.,  1906,  A,  77,  274 — 276). — An  outline  of  what  has  been  done 
in  continuation  of  earlier  work  (Abstr.,  1905,  ii,  499).  Further  evi- 
dence has  been  obtained  showing  that  in  homogeneous  systems,  under 
the  action  of  light,  chemical  equilibrium  and  velocity  of  chemical 
reaction  are  subject  to  the  laws  of  mass  action.  J.  C.  P. 

Movements  on  Mercury  of  Crystals  -while  Dissolving  due  to 
Electro-capillarity.  Alfred  Thiel  {Zeit.  Elektrochem.,  1906,  12, 
257 — 259). — Crystals  of  potassium  permanganate  or  dichromate  placed 
on  the  surface  of  mercury  under  dilute  sulphuric  acid  move  backwards 
and  forwards,  or  rotate  whilst  dissolving.  The  author  connects  this 
with  the  movements  of  a  mercury  surface  in  contact  with  an  electrolyte 
which  are  produced  by  electrical  means.  In  contact  with  most  elec- 
trolytes, mercury  assumes  a  positive  charge  which  diminishes  its 
surface  tension ;  any  cause  which  diminishes  this  charge  increases  the 
surface  tension.  If  the  diminution  is  local,  it  will  produce  a  current  of 
mercury  on  the  surface,  flowing  from  the  place  where  the  surface 
tension  is  smaller  to  places  where  it  is  greater.  Since  mercury  is  less 
positive  towards  a  solution  containing  an  oxidising  agent,  it  appears 
that  the  movements  of  the  crystals  referred  to  may  be  explained  in 
this  way.  T.  K 

Electrical  Conductivity  of  Flames.  J.  F.  Davidson  {Chem. 
(Jtntr.,  1906,  i,  890;  from  Physikal.  Zeit.,  7, 108— 112).— The  conduc- 
tivity of  an  ordinary  Bunsen  flame  into  which  a  solution  of  a  salt  is 
injected  [is  determined  by  measuring  the  current  produced  by  an 
E.M.F.  of  400  volts.  A  D'Arsonval  galvanometer  is  employed  and  a 
tube  cooled  by  water  serves  as  cathode.  Even  when  the  flame  touches 
the  anode,  the  result  is  not  affected  by  the  temperature,  the  super- 
6cial  area,  or  the  material  of  which  the  electrode  is  made.  Although 
the  temperature  of  the  aithode  is  also  immaterial,  the  strength  of  the 
current  depends  on  its  position  and  its  superficial  area.  The  use  of  an 
electrode  which  is  contaminated  with  alkali,  such  as  wood  charcoal  or 
dirty  platinum  foil,  causes  an  immediate  increase  of  current.  In  the 
inner  cone  of  a  pure  flame,  numerous  ions  are  formed,  which  combine 
again,  however,  in   the  region  immediately  above.     Larger  currents 
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are  obtained  when  the  salt  is  placed  on  the  cathode.  An  E.M.F.  of 
300  volts  gives  in  the  case  of  potassium  chloride  1/40,  of  sodium  salts 
1/60,  and  of  calcium  salts  1/200  ampere  (compare  Wehnelt,  Ann.  Physik, 
1904,  [iv],  14,  425).  lonisation  of  the  salt  cannot  occur  unless  the 
platinum  cathode  attains  the  temperature  of  the  flame  ;  the  metal 
appeal's  to  retain  the  salt  in  a  solid  state  for  an  extraordinarily  long 
time.  The  current  increases  when  the  distance  between  the  electrodes 
is  decreased,  and  varies  also  with  the  position  of  the  anode.  When  the 
anode  is  coated  with  the  salt  instead  of  the  cathode,  only  about  l/4th 
of  the  current  is  obtained.  A  method  of  producing  an  alternating 
current  is  described,  in  which  a  platinum  wire  covered  with  calcium 
oxide  is  the  cathode,  and  a  platinum  wire  placed  in  the  flame  the 
anode.  The  strength  of  the  current  is  greater  the  neai'er  the 
electrodes  are  to  the  region  of  ionisation,  and  is  most  affected  by  the 
position  of  the  cathode.  The  temperature  of  the  flame  or  the  salt 
practically  determines  the  conductivity  of  the  flame.  E.  W.  W. 

Cause  of  the  Conductivity  of  Air  which  has  been  in  Contact 
with  Phosphorus.  Kudolp  Schenck,  F.  Mihr,  and  H.  Banthien 
{B&r.,  1906,  39,  1506—1521.  Compare  Harms,  Abstr.,  1904,  ii,  331; 
Meyer  and  Miiller,  Abstr.,  1905,  ii,  141). — The  authors  have  deter- 
mined the  conductivity  of  air  and  other  gases  by  observing  the  rate  of 
discharge  of  an  electroscope  charged  with  an  E.M.F.  of  200  volts ;  a 
diagram  of  the  apparatus  is  given.  The  rate  of  discharge  in  strongly 
ozonised  oxygen  is  not  greater  than  in  air  :  1  '5  volts  in  five  minutes. 
The  conductivity  of  ozone  is  not  increased  by  contact  with  organic 
substances  such  as  turpentine,  amylene,  eugenol,  caoutchouc,  silk, 
cotton-wool,  linen,  or  wood,  whilst  that  of  air  is  not  increased  by 
contact  with  benzaldehyde,  formaldehyde,  acetaldehyde,  methyl,  ethyl, 
or  amyl  alcohol,  methyl  or  ethyl  ether,  phenylhydroxylamine,  indigo- 
white,  pyrogallol,  or  triethylphosphine,  or  by  the  slow  oxidation  of 
sulphur  or  of  bromoacetylene,  which  resembles  phosphorus  in  that 
when  slowly  oxidised  it  shows  the  phenomenon  of  intermittent  phos- 
phorescence and  forms  a  polymeride,  tribromobenzene. 

If  the  conditions  are  such  that  the  oxidation  of  phosphorus  is 
hindered,  the  increase  in  the  conductivity  of  air  or  oxygen  is  corre- 
spondingly slight.  Thus  the  conductivity  of  pure  oxygen  in  contact 
with  phosphorus  under  atmospheric  pressure  is  much  less  than  that 
of  air  under  the  same  conditions.  The  conductivity  of  air  which  has 
been  passed  through  turpentine,  alcohol,  mositylene,  ammonia, 
ethylene,  or  amylene  is  not  increased  by  contact  of  the  air  with 
phosphorus,  but,  on  the  other  hand,  the  conductivity  is  diminished  only 
slightly  if  the  process  is  revei'sed.  Mixtures  of  oxygen  with  hydrogen 
or  carbon  dioxide  give  the  same  result  as  air.  The  conductivity  of 
air  or  ozonised  oxygon,  but  not  of  pure  oxygen,  is  increased  by  contact 
of  the  gases  with  red  phosphorus. 

The  authors  conclude  that  the  conductivity  of  air  which  has  been  in 
contact  with  phosphorus  is  connected  with  the  presence  of  phosphorous 
oxide,  and  may  be  caused  by  the  interaction  of  the  trioxide  and 
moisture  to  form  phosphorous  acid.  The  electroscope  is  discharged  by 
phosphorous   oxide    at    the  rate  of  40 — 50  volts   in  five  minutes  at 
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22-5°.  The  rate  of  discharge  is  diminished  to  10  volts  in  five  minutes 
if  the  air  containing  the  trioxide  is  passed  through  a  worm  condenser 
cooled  by  ether  and  solid  carbon  dioxide.  As  determined  by  the 
dynamic  method  in  a  modification  of  Ramsay  and  Young's  apparatus, 
the  vapour  tension  of  phosphorous  oxide  varies  from  2"7  mm.  at 
22-4^  to  50-8  mm.  at  72-7°,  248-7  mm.  at  88-6°,  and  297-9  mm.  at 
91  "2°.  The  rate  of  oxidation  of  phosphorous  oxide  was  determined 
by  sealing  the  liquid  oxide  in  an  atmosphere  of  dry  oxygen  in  a 
flask  fitted  with  a  manometer,  and  observing  the  alteration  in  pressure. 
No  oxidation  takes  place  at  10^;  at  40°,  the  rate  of  oxidation  is  'pro- 
portional to  the  square  root  of  the  pressure  of  the  oxygen.  The  sui'face 
tension  of  liquid  phosphorous  oxide  has  the  temperature-coefficient 
1-9 — 2'6  at  temperatures  between  34'3°  and  109"4°,  as  determined  by 
Ramsay  and  Shields'  method  ;  the  specific  conductivity  is  less  than 
1-2  X  10-^-At  25^  and  the  dielectric  constant  is  3-2  at  22'".         G.  Y. 

Relation  between  Electrolytic  Conduction,  Specific  Inductive 
Capacity,  and  Chemical  Activity  of  Certain  Liquids.  Joseph  H. 
Mathews  {J.  Physical  Chem.,  1906,  10,  216). — Attention  is  called  to 
certain  numerical  errors  in  the  author's  paper  bearing  the  above 
title  (this  vol.,  ii,  3).  L.  M.  J. 

Bearing  of  Hydrates  on  the  Temperature-coeflScienta  of 
Conductivity  of  Aqueous  Solutions.  Hakry  C.  Jones  {Amer. 
Ctiem.  J.,  1906, 35,  445—450.  Compare  Jones  and  West,  Abstr.,  1905, 
ii,  794). — It  is  shown  that  the  conductivity  of  aqueous  solutions  of 
electrolytes  increases  with  rise  of  temperature  owing,  in  general,  to 
an  increase  in  the  velocities  of  the  ions,  and  that  this  increase  in 
velocity  is  partly  due  to  a  decrease  in  the  masses  of  the  ions  caused 
by  the  decreasing  complexity  of  the  hydrates  formed  around  them. 
A  number  of  examples  are  quoted  which  show  that  those  substances 
which  have  equal  hydrating  power  have  approximately  the  same 
temperature-coefficients  of  conductivity,  and  that  the  greater  the 
liydrating  power  of  the  electrolyte  the  greater  is  the  temperature- 
coefficient  of  conductivity  of  the  .solution.  It  is  also  shown  that  the 
temperature-coefficients  increase  with  the  dilution,  and  that  this 
increase  is  greatest  for  those  substances  which  have  large  hydrating 
power.  E.  G. 

Silver  Derivatives  of  Acid  Amides  and  Imides.  II. 
Hejnku'ii  Ley  and  Konbad  Schaekeb  {Ikr.,  1906,  39,  1259—1266. 
Compare  Abstr.,  1902,  i,  358). — Silver  succinimide  is  best  purified  by 
recrystallisation  from  a  dilute  solution  of  succinimide,  as  it  is  slightly 
hydrolysed  by  hot  water.  Its  aqueous  solution  gives  the  reactions  for 
silver  ions  both  with  solutions  of  hydroxides  and  chlorides,  and  also 
has  a  slight  alkaline  reaction. 

The  electrical  conductivity  of  its  aqueous  solution  is  far  below  that 
for  silver  acetate  solution  of  the  same  concentration.  Although  the 
alteration  in  value  of  the  conductivity  resembles  cases  where  slight 
hydrolysis  occurs,  it  has  been  shown  that  in  this  case  practically  no 
hydrolysis  takes  place,  since  the  conductivity  remains  almost  the  ^voify 
when  free  succinimide  is  introduced  into  the  solution. 
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The  concentration  of  the  silver  ions  in  a  saturated  solution  has  been 
calculated  as7'7xlO~^  from  the  conductivity.  The  concentration  has 
been  calculated  from  the  E.M.F.  of  the  following  concentration  cells  : 

Ag    I    Saturated  solution  of  |   Q-OSiVKNOs  |   0-05iVKClAgCl  |   Ag  =  0-353  volts 

silver  siiccinimide 

Ag    I    Saturated  solution  of  i   O'OS^'KNOs   |   ^'IN   AgNOg      [   Ag  =  0-075     ,, 

silver  succinimide 

as  4"2  X  10~3,     The  high  value  obtained  by  the  conductivity  method 
may  be  due  to  the  formation  of  complex  ions,  Ag(C4H^02N)2',     The 
silver  salt  contains  water  of  crystallisation,  probably 
2AgC4H,02N,H20. 

Electrical  conductivity  determinations  of  silver  nitrite  solutions  gave 
numbers  similar  to  those  obtained  by  Niementowski  and  Roszkowski 
(Abstr,,  1897,  i,  340).  The  specific  conductivity  of  a  satuMited  solu- 
tion at  25°  is  0-00209,  The  solubility  is  0-0263  gram-mol.  per  litre, 
and  the  degree  of  ionisation  of  the  saturated  solution  0"59.  The 
solubility  product  Ag'  x  NO2'  for  silver  nitrite  at  25''  is  given  as 
2-4  X  10~*  (compare  Abegg  and  Peck,  Abstr.,  1905,  ii,  586).  From 
the  small  dissociation  of  silver  nitrite  it  is  argued  that  the  solution 
probably  contains  not  merely  the  silver-oxygen  derivative  and  its 
ions,  but  also  the  non-ionised  silver-nitrogen  derivative. 

Experiments  show  that  in  dilute  solutions  of  sodium  nitrite  the 
silver  salt  does  not  form  complex  salts  to  any  appreciable  extent. 

Silver  nitrite  as  a  sparingly  soluble  salt  behaves  normally  as  regards 
the  decrease  of  its  solubility  by  the  addition  of  one  of  its  ions. 

J.  J.  S, 

Electric  Measurements  on  Metals.  Charles  E.  Fawsitt 
{Proc.  Roy.  Soc.  Edin.,  1906,  25,  2 — 6). — There  is  in  general  a 
difference  of  potential  between  different  varieties  of  the  same  metal, 
and  when  placed  in  a  solution  of  one  of  its  salts  the  amorphous 
phase  is  in  general  negative  to  the  crystalline  phase.  The  author's 
experiments  with  silver,  gold,  and  platinum  show  that  if  two  rods  of 
either  of  these  metals  be  softened  by  annealing,  and  one  of  them  then 
hardened  by  polishing  or  hammering,  the  latter  becomes  the  negative 
pole  when  the  rods  are  placed  in  a  solution  of  one  of  its  salts  or  in 
other  electrolytes.  L.  M.  J. 

The  Iodine  and  Ferric-ferrous  Potentials.  William  Maitland 
{Zeit.  Elektroclveni.f  1906,  12,  263 — 268). — The  potential  of  an  unalter- 
able electrode  in  a  solution  containing  iodine  and  iodine  ions  is 
expressed  by  €  =  il -h0'029551ogj(j[l2]/[i']'''.  The  normal  potential,^, 
may  be  defined  as  the  potential  in  a  solution  which  is  normal  with 
respect  to  iodine  ions,  (^1^)  is  saturated  with  iodine,  and  (^o)  contains 
1  gram- molecule  of  iodine  per  litre.  The  two  values  differ  by  0  0849 
volt.  The  mean  value  of  A^  calculated  from  a  large  number  of  deter- 
minations is  0*3418  volt  at  25'^  compared  with  the  normal  calomel 
electrode.  The  E.M.F.'s  of  cells  made  up  of  a  platinum  electrode 
immer.sed   in  a  solution  of  ferrous  and  ferric  nitrates  and  a  normal 
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calomel  electrode  were  also  measured.  The  results  are  expressed  by 
the  formula  e^O-460 +  0-05911og[Fe""]/[Fe"].  Owing  to  incomplete 
dissociation,  there  was  some  uncertainty  about  the  concentration  of  the 
ions,  especially  in  the  more  concentrated  solutions.  When  a  ferric 
salt  and  iodine  ions  or  a  ferrous  salt  and  iodine  are  mixed  together, 
equilibrium  will  be  attained  when  the  ratios  [Fe***]/[Fe*"]  and 
[^al/L^'P  are  such  that  the  corresponding  potentials  are  the  same. 
The  authors  show  that  this  is  actually  the  case,  and  that  the  reactions 
studied  by  Seubert  and  his  students  (Abstr.,  1894,  ii,  140  and  191 ; 
1895,  ii,  17,  111,  and  395)  may  be  treated  quantitatively  by  means  of 
the  values  above  given.  T.  E. 

Spontaneotis  lonisation  of  Air  and  Other  Gases.  Hans 
Geitel  {Chem.  Centr.,  1906,  i,  1080;  from  Ber.  Deut.  phijs.  Ges., 
4,  23 — 38). — The  ionisation  of  air  increases  slowly  until  a  limiting 
value  is  attained.  Cellar  and  stagnant  air  at  a  constant  temperature 
gives  values  which  are  far  higher  than  those  of  artificially  prepared 
samples  such  as  air  from  pores.  It  would  thus  appear  that  radio- 
activity is  the  cause  of  the  ionisation.  Extremely  small  traces  of 
radium  are  distributed  over  the  whole  globe.  An  emanation  which  is 
identical  with  that  of  thorium  is  also  frequently  detected,  although  its 
origin  is  not  proved.  Since  the  emanations  from  thorium  or  actinium 
do  not  persist  for  long,  they  have  hitherto  only  been  found  on  the 
ground  or  in  the  air  near  it.  The  results  of  Elster  and  Geitel's  experi- 
ments {Physikal.  Zeit.,  6,  733)  support  the  theory  that  the  electrifica- 
tion of  the  air  is  due  to  these  radiations.  Precise  measurements  are 
rendered  difficult  by  the  persistent  aftei-effects  of  radioactive  pre- 
parations, and  by  the  slight  radioactivity  induced  in  the  instruments 
themselves.  There  is  as  yet  no  definite  indication  of  the  presence  of 
other  active  emanations.  Different  metals  ionise  the  air  in  their 
proximity  in  different  ways,  but  it  is  uncertain  whether  the  effect  is 
due  to  radiation  from  the  metals  themselves  or  to  their  influence  on  the 
radiations  which  are  already  present ;  many  observations,  such  as  those 
of  Wood  and  Campbell,  support  the  former  hypothesis.  At  tempera- 
tures l>elow  that  at  which  the  phenomenon  of  electric  glow  begins  to 
be  visible  (about  450°),  variation  of  temperature  has  no  effect  on  the 
lonisation.  The  spontaneous  ionisation  of  gases  cannot  yet  be  regarded 
as  entirely  due  to  radioactivity.  E.  W.  W. 

Accurate  Measurement  of  Ionic  Velocities  with  Applica- 
tions to  Various  Ions,  Robert  B.  Denison  and  Bertram  D. 
Steele  {PUU.  Trans.,  1906,  A,  205,  449— 464).— Details  are  given  of 
work  already  described  (this  vol.,  ii,  68).  J.  C.  P. 

Ions  produced  by  Falling  Liquids.  E.  Aseljiann  {Ann.  Physik, 
1906,  [iv],  19,  960— 984).— Distilled  water  produces  only  negative 
Jons,  solutions  of  sodium  chloride  produce  positive  and  negative  ions 
simultaneously.  Incidentally,  the  conclusion  is  reached  that,  to  make 
a  visible  yellow  coloration  of  a  Bunsen  flame  for  one  second  in  a  dark 
room,  1-5  X  10"''  milligrams  of  sodium  chloride  is  sufllcient. 

J.  C.  P. 
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Results  and  Problems  of  the  Theory  of  Electrons.  Hendrik 
A.  LoRENTz  {Arch.  Neerland.,  1906,  [ii],  11,  1 — 52), — A  lecture 
delivered  before  the  Berlin  Electrotechnical  Society.  J.  C.  P. 

Action  of  Organic  Colloids  on  the  Electrolytic  Deposition  of 
Copper.  Erich  Muller  and  Paul  Bahntje  i^eit.  Elehlrochem., 
1906,  12,  317 — 321). — From  an  acid  solution  of  copper  sulphate  con- 
taining gelatin,  copper  is  deposited  in  a  smooth  form  resembling  the 
burnished  metal.  The  result  depends  on  the  quantity  of  gelatin  and 
on  the  current  density.  A  solution  containing  0*5  mol.  of  copper  sulphate, 
O'l  mol.  of  sulphuric  acid,  and  1  gram  of  gelatin  per  litre  and  a  current 
density  of  0*035  ampere  per  sq.  cm.  gives  good  results.  The  solution 
must  be  free  from  suspended  particles.  Albumin  gives  similar  results. 
"  Gum  "  and  starch  also  affect  the  nature  of  the  deposit,  but  only  in 
more  strongly  acid  solutions.  None  of  the  colloids  tried  have  any 
effect  on  the  deposit  in  alkaline  (cyanide)  solutions.  The  burnished 
deposits  weigh  more  than  the  ordinary  crystalline  deposits  and  contain 
organic  matter.  The  authors  explain  the  influence  of  the  colloids  used 
by  their  known  effect  in  retarding  the  coagulation  of  hydrosols  by 
electrolytes.  They  suppose  that  metals  are  deposited  at  the  cathode  in 
the  amorphous  form,  the  colloids  preventing  the  crystallisation  of  the 
deposit.  This  involves  the  assumption  that  the  colloids  migrate  to  the 
cathode  under  the  influence  of  the  current.  They  are  able  to  show 
that  this  is  the  case  with  gelatin  in  acid  solutions,  but  not  in  alkaline 
solutions.  Albumin  behaves  in  the  same  way.  The  dilference  between 
the  behaviour  of  the  colloids  towards  acid  and  alkaline  copper  solutions 
is  thus  accounted  for.  T.  E. 

Electrical  Preparation  of  Colloidal  Solutions.  The  Svedberg 
(i5e?-.,1906,39, 1705— 1714.  Compare  Abstr.,  1905, ii,  817).— The  spark 
discharge  between  zinc  or  aluminium  electrodes  immersed  in  ?sobutyl 
alcohol  is  far  less  efiicient  than  the  arc  discharge  in  the  production  of 
colloidal  solutions ;  hence  the  author  considers  that  the  success 
attending  his  second  method  [loc.  cit.)  is  due  to  the  formation  of 
numerous  small  arc  discharges  between  the  loose  particles  of  metal, 
resulting  in  very  rapid  pulverisation. 

Colloidal  solutions  in  ether  are  very  unstable;  numerous  organic 
solvents  were  employed  unsuccessfully,  but  anhydrous  acetone, 
paraldehyde,  and  particularly  propyl  alcohol  or  tsobutyl  alcohol  were 
found  to  give  stable  solutions.  Stability  is  also  conferred  on  a 
solution  by  the  addition  of  a  small  quantity  of  a  slightly  dissociated 
electrolyte  with  a  large  positive  ion  of  low  mobility,  for  example, 
stable  colloidal  solutions  wore  obtained  in  other  containing  a  few 
drops  of  bromobenzeno.  This  phenomenon  is  in  harmony  with 
Billitzer's  theory  (Abstr.,  1905,  ii,  305).  Low  temperatures  (-84°) 
are  also  favourable  to  increased  stability. 

An  apparatus  is  described  for  the  production  of   stable  ethereal 

solutions,  of   colloidal  sodium  at  the    ordinary  temperature,  and  of 

potas.sium,  rubidium,  and  caesium  at    -  84°.     The  greater  the  atomic 

•weight  of  the  alkali  metal,  the  more  the  colour  of  its  colloidal  solution 

approaches  the  red  cud  of  the  .spectrum  ;  moreover,  the  colour  of  the 
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solution  is  identical  with  that  of  the  metal  in  the  vaporous  state. 
Numerous  other  metals  have  been  obtained  in  colloidal  solution  in  iso- 
butyi  alcohol,  and  a  tabulated  statement  of  their  colour  and  relative 
stability  is  given. 

The  pulverising  action  of  the  high  tension  arc  discharge  has  also 
been  utilised  in  the  production  of  colloidal  solutions  of  carbon,  silicon, 
selenium  (compare  Miiller  and  Nowakowski,  this  vol.,  ii,  18),  and 
tellurium,  and  of  certain  minerals  such  as  magnetic  iron  ore,  copper 
glance,  and  molybdenum  glance.  An  apparatus  is  described  in  which 
are  obtained  colloidal  solutions  in  tsobutyl  alcohol  of  substances  of 
very  small  conductivity,  such  as  sulphur,  red  phosphorus,  mercuric 
oxide,  copper  oxide,  Prussian  blue,  S:c.  Xn  attempt  to  obtain  a 
colloidal  solution  of  potassium  permanganate  resulted  in  the  formation 
of  colloidal  manganic  hydroxide.  C.  S. 

Magnetic  Susceptibility  of  the  Manganic  Salts.  R.  H. 
Webek  {An7i.  Phrjsik,  1906,  [iv],  19,  1056— 1070).— The  magnetic 
susceptibility  of  the  manganic  salts  is  considerably  less  than  that  of 
the  manganous  salts,  and  greater  than  that  of  the  chromium  salts.  The 
susceptibility  of  the  peroxide  MnOo.HoO  dissolved  in  hydrochloric  acid 
is  approximately  the  same  as  that  of  the  manganic  salts. 

J.  C.  P. 

Quantitative  Relation  between  the  Specific  Heats  of  a  Gas 
and  its  Molecular  Constitution.  Philip  Blackman  {Chem.  Xews, 
1906,  93,  145).— From  the  equation  Cp-Cr,  =  RIJ,  it  follows  that 
y  =  1  +  RjJCf  If  the  molecular  condition  of  a  gas  is  unaltered  by  a 
rise  of  temperature,  the  value  of  y  will  decrease,  for  R  is  constant 
and  Cj,  increases.  The  value  of  y  increases,  however,  with  decreasing 
molecular  complexity,  so  that  in  the  case  of  a  gas  dissociating  in 
stages  the  curve  representing  y  as  a  function  of  the  temperature  will 
exhibit  an  alternating  series  of  maxima  and  minima.  II.  M.  D. 

Relation  between  the  Melting  Point  and  the  CoelBBcient  of 
Expansion  of  the  Solid  Elements.  II.  F.  Wieue  {Ann.  Physik, 
1906,  [iv],  19,  1076— 1078).— The  relationship  deduced  by  Panayeff 
{Ann.  Phy»ik,  1905,  18,  210)  is  not  now  (see  Carnellcy,  Abstr.,  1879, 
688;  Pict«!t,  Compt.  rend.,  1879,  88,  855;  Weber,  Ann.  Physik,  1905, 
[iv],  18,  868). 

The  author  himself  has  shown  previously  (Abstr.,  1880,  783)  that 
the  heat  neces.sary  to  raise  the  temperature  of  a  gram  atom  of  an 
element  from  the  absolute  zero  to  its  melting  point  (7')  is  inversely 
proportional  to  its  coefficient  of  cubical  expansion  (a).  When  this 
rule  is  combined  with  Dulong  and  Petit's  law,  it  is  found  that 
(a7')*  =  ^,  the  coefficient  of  expansion  for  gases.  This  relationship  is 
fhown  to  be  fuinile<l,  with  fair  approximation,  in  the  case  of  some 
twenty  elements.  J.  C.  P. 

Course  of  Melting  point  Curves  for  Compounds  which  are 
Partially  Dissociated  in  the  Liquid  Phase,  the  Proportion  of 
the  Products  of  Dissociation  being  Arbitrary.  Johannes  J. 
VAN  Laau(/Voc.  K.  Akad.  WcUnsch.  Amslerdam,  1906,  8,  699—714). 
— When  two  com|>onents  form   a   compound,  then  the  melting-point 
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curve  of  this  compound  will  have  a  horizonal  direction  at  the  summit 
if  there  is  but  the  slightest  dissociation  in  the  liquid  phase.  The 
slighter  the  dissociation  of  the  compound,  the  sooner  will  the  initial 
horizontal  course  pass  into  a  descending  course  as  excess  of  one 
component  or  the  other  is  added.  The  author  gives  a  fresh  mathema- 
tical proof  of  these  statements,  and  deduces  formulae  for  the  course  of 
the  melting-point  curve  below  the  summit.  J.  C.  P. 

Dissociation  of  Fused  Compounds.  Robert  Keemann  {Zeit. 
Mektrochem.,  1906,  12,  259— 263).— In  a  former  paper  (Abstr.,  1905, 
ii,  76),  the  author  drew  the  conclusion  that  the  freezing  point  of  an 
additive  compound,  which  dissociates  partially  when  fused,  might  be 
raised  by  the  addition  of  one  of  its  components.  He  now  points  out 
that  this  is  not  the  case,  the  error  being  due  to  the  approximate 
method  employed  to  calculate  the  molecular  composition  of  the 
mixtures.  In  reality,  a  depression  of  freezing  point  must  always 
occur.  The  more  accurate  calculation  shows  that  the  degree  of 
dissociation  of  the  molecular  compound  of  phenol  and  aniline  is  25  per 
cent,  (instead  of  20  per  cent.),  whilst  that  of  the  compound  of  phenol 
and  picric  acid  is  35  per  cent,  (instead  of  27  per  cent.).  T.  E. 

Isothermal  Distillation  of  Nitrogen  and  Oxygen  and  of 
Argon  and  Oxygen.  John  K.  H.  Inglis  (Phil.  Mag.,  1906,  [vij, 
11,  640 — 658). — Isothermal  distillations  of  mixtures  of  liquid  oxygen 
and  nitrogen  have  been  carried  out  at  74'7°  abs.  and  79*07°  abs.,  and 
the  compositions  of  the  liquid  and  vapour  in  equilibrium  with  each 
other  have  been  determined.  In  order  to  secure  this  equilibrium,  the 
vapour  was  circulated  through  and  through  the  liquid  until  no  further 
change  took  place  in  either.  If  E^  and  Ei  are  the  ratios  of  nitrogen 
to  oxygen  in  the  vapour  and  liquid  respectively,  and  m  is  the  molecular 
percentage  of  nitrogen  in  the  liquid,  then  at  74*7°  abs.  E„/Ei  =  Q'QO  - 
00287n,  and  at  79*07°  abs.  E^/ Ei  =  5-4:8 -0-0207  m,  these  equations 
reproducing  the  experimental  results  with  close  approximation.  When 
the  total  pressure  and  the  partial  pressures  of  oxygen  and  nitrogen  are 
plotted  against  the  molecular  composition  of  the  liquid,  the  curves 
obtained,  although  they  have  only  slight  curvature,  are  certainly  not 
straight  lines.  Further  consideration  of  the  relation  of  these  partial 
pressures  to  composition  shows  that  the  solubility  of  nitrogen  in  oxygeo 
is  in  accordance  with  Henry's  law  up  to  a  molecular  percentage  of 
nearly  70,  but  that  the  value  of  the  quotient  concentration /pressure 
for  oxygen  varies  in  such  a  way  as  to  indicate  association  of  oxygen 
molecules  when  dissolved  in  nitrogen. 

The  vapour  pressure  of  pure  argon  at  82'09°  abs.  is  411  mm.,  and 
when  a  little  oxygen  is  added  the  vapour  pressure  rises  to  420  mm.  and 
remains  at  this  value,  in  spite  of  continued  addition  of  oxygen,  so  long 
as  any  solid  argon  is  left.  This  saturated  solution  of  argon  in  oxygen 
contains  92*7  per  cent,  argon  by  volume,  and  the  vapour  in  equilibrium 
with  it  contains  97'8  per  cent,  of  argon.  J.  C.  P. 

Modification  of  van't  Hoff 's  Theory  of  the  Depression  of  the 
Freezing  Point.  II.  J.  J3.  Goehel  {Zeit.  physikal.  Chem.,  1906,  55, 
315 — 320.     Compare   Abstr.,    1905,    ii,    679). — Another  satisfactory 
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formula  connecting  c  and  A  (see  loc.  ctt.)  is  the  following  :  c'  =« 
0-391A  +  A/(6-67  +  4-2A  +  9-2A2-8-4A3  +  3-4A*).  The  numerical  co- 
efficients in  this  formula  are  deduced  from  Raoult's  measurements  of 
the  freezing  point  of  sucrose  solutions.  When  c  is  calculated  by  the 
foregoing  formula  from  the  freezing-point  depressions  observed  in 
solutions  of  sodium,  potassium,  and  lithium  chlorides  and  potassium 
bromide,  values  are  obtained  which  are  in  harmony  with  Ostwald's 
dilution  law.  J.  C.  P. 

Molecular  Condition  of  some  Salts  in  Pyridine.  Paul 
Waldex  and  Mieczyslaw  Centxeeszwer  {Zeit.  physikal.  Chem.,  1906, 
55,  321 — 343). — The  authors  have  made  a  fresh  determination  of  the 
boiling-point  elevation  constant  of  pyridine,  using  phenanthrene,  di- 
phenylamine,  and  benzil  as  solutes,  and  find  27'1  as  the  mean  value. 
The  experiments  show  that  this  constant  is  extremely  sensitive  to 
traces  of  impurities  in  the  pyridine,  such  as  its  higher  homologues, 
and  especially  water.  Schroeder's  observation  (Abstr.,  1905,  ii,  306) 
that  certain  mercury  salts  produce  a  depression,  instead  of  an  elevation, 
of  the  boiling  point  of  pyridine,  is  not  confirmed,  and  it  is  shown  that 
a  small  quantity  of  water  in  the  dissolved  salt  may  be  the  cause  of 
such  observed  depression. 

The  influence  of  a  number  of  salts  on  the  boiling  point  of  pyridine 
has  been  studied,  and  the  results  lead  to  a  classification  of  the  salts  in 
two  groups.  On  the  one  hand,  mercuric  chloride,  bromide,  iodide,  and 
cyanide  and  ethyl  mercuric  chloride  are  found  in  concentrated  solutions 
to  have  a  molecular  weight  which  is  less  than  the  normal  value.  On 
the  other  hand,  the  molecular  weights  of  silver  nitrate  and  tetraethyl- 
ammonium  iodide,  dissolved  in  pyridine,  are  greater  than  the  normal 
value,  and  in  the  case  of  the  foi*mer  salt  i  passes  through  a  minimum 
value  (about  075).  For  both  classes  of  substances,  the  molecular 
weight  in  dilute  solutions  approximates  to  the  normal  value.  These 
results  are  similar  to  those  obtained  with  liquid  sulphur  dioxide  as 
solvent  (see  Abstr.,  1902,  ii,  245),  and  it  is  probable  that  in  the 
present  case  also  the  somewhat  abnormal  results  obtained  are  due  to  a 
CO  ofjei-ation  of  several  factors,  such  as  polymerisation  of  salt  molecules 
ind  combination  of  solute  and  solvent.  The  part  played  by  the  last- 
mentioned  factor  is  estimated  quantitatively  on  the  lines  of  Jones  and 
Getman's  hypothesis  (see  Abstr.,  1905,  ii,  386,  710,  711).      J.  C.  P. 

Vapour  Pressure  in  Equilibrium  with  Substances  holding 
Varjring  Amounts  of  Moisture.  Frederick  T.  Trouton  and 
MisH  B.  Pool  {Proc.  lioi/.  S'oc,  1906,  A,  77,  292— 314).— With  the 
aid  of  special  apparatus,  the  authors  have  estimated  the  amounts  of 
water  held  by  different  fabrics  under  varying  conditions  of  tempera- 
ture and  humidity.  It  is  found  (1)  that  the  weight  of  water  held  by 
a  given  material  is  determined  by  the  relative  humidity  alone,  (2)  that 
at  any  given  temperature  the  amount  of  water  held  varies  with  the 
aaturation  according  to  a  parabolic  law,  except  in  the  neighbourhood 
of  complete  desiccation.  The  results  are  summed  up  in  the  com- 
parison of  two  kinds  of  curves:  (1)  isohygrometric  curves,  that  is, 
curves  on  the  pressure-temperature  diagram,  so  drawn  that  the  pres- 
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sure  is  always  a  constant  fraction  of  the  saturation  pressure ;  (2) 
"isoneric"  curves  or  "isoneres,"  in  which  the  pressure  of  vapour 
from  a  material  holding  a  constant  weight  of  water  is  plotted  against 
temperature.  It  is  found  that  the  isoneres  approximately  coincide 
with  the  isohygrometrics.  The  same  relation  holds  approximately  in 
the  case  of  sulphuric  acid  solutions.  J.  C.  P. 

Trustworthiness  of  the  Calculation  of  Heating  Values  of 
Fuels  from  Analyses.  Otto  Moiir  {Chevi.  Centr.,  1906,  i,  960; 
from  Woch.  Brau.,  23,  76 — 78). — In  calculating  the  heating  values  of 
fuels  from  analyses,  the  sulphur  is  especially  a  cause  of  uncertainty. 
The  sulphur,  which  is  present  as  sulphate,  either  remains  in  the  ash 
or  is  given  off  as  sulphur  trioxide.  Since  iron  pyrites  forms  ferric 
oxide  or  triferric  tetroxide,  the  weight  of  the  ash  includes  the  gain 
due  to  the  oxygen,  and  the  percentage  of  oxygen  and  nitrogen  which 
is  obtained  by  difference  is  consequently  too  low.  In  one  case,  the 
error  due  to  this  cause  amounted  to  147  units.  The  presence  of  carbon- 
ates intei'feres  with  the  accurate  determination  of  the  carbon  of  the 
fuel,  and  the  estimation  of  hydrogen  is  also  subject  to  eri-or  when 
water  is  present,  since  it  cannot  be  completely  removed  by  heating  at 
106°.  For  these  reasons,  the  calorific  value  of  coals  cannot  be  calcu- 
lated with  sufficient  accuracy  from  the  results  of  analysis. 

E.  W.  W. 

Thermochemical  Investigation  of  the  Decomposition  of 
Organo-magnesium  Ether  Complexes  by  Water.  Wladimir 
TscHELiNZEFF  {Ber.,  1906,  39,  1674—1681.  Compare  Abstr.,  1905, 
ii,  802  ;  this  vol.,  i,  241). — The  author  has  measured  the  thermal 
effects  produced  by  the  decomposition  by  w^ater  of  various  organo- 
magnesium  ether  compounds  in  various  indifferent  solvents.  The  ether 
complexes  first  examined  were  prepared  in  two  phases :  magnesium, 
ethyl  ether,  and  alkyl  haloid  were  caused  to  interact  in  light  petrol- 
eum, benzene,  and  hexane  respectively  by  the  author's  catalytic 
method  with  a  tertiary  amine ;  the  resulting  solids  were  then  acted 
on  by  an  excess  of  ether.  The  thermal  effects  of  the  addition  of 
water  on  the  complexes  thus  prepared  were  contrasted  with  tlie  effects 
on  the  corresponding  complexes  prepared  according  to  Grignard'8 
method  and  found  to  be  very  similar. 

The  action  of  water  on  the  compounds,  MgEtI,2Et20 ; 
MgPr«l,2Et20  j 
Mg(C4H„)I,2Ec20;   lslg{G,JS.y^)l,2^ip,  prepared  by  both  methods,  was 
examined. 

The  conclusion  is  drawn  that  the  ether  complexes  prepared  by  the 
author's  catalytic  method  by  aid  of  a  tertiary  amine  on  the  one  hand 
and  by  Grignard's  usual  method  on  the  other  are  identical  in  struc- 
ture. A.  McK. 

Thermochemical  Investigation  of  the  Decomposition  of 
Organo-magnesium  Compounds  by  Water.  Wlauimib  Tschel- 
iNZEFF  {Bcr.,  1906,  39,  1682 — 1685.  Compare  preceding  abstract). — 
The  author  has  studied  the  thei'mal  effect  produced  by  decomposing 
with  water  solutions  of  ether-free  magnesium  alkyl  haloids  in  benzene 
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or  in  light  petroleum.  If  the  heat  developed  in  the  reaction  RMgl  + 
2RoO  =  R-MgI,2K.p  be  t,  and  that  by  the  reaction  EMgI,2R20  + 
Aqr  =  IlH  +  iMgl2',Aq. +  iMg(OH)2  +  2E.O  be  t.,,  whilst  T  represents 
the  heat  evolved  in  the  reaction  RMgl  +  Aq.  =  RH  +  iMgIo,Aq.  + 
iMg(0H).2,  then  T=t^  +  t.2.  From  data  quoted  in  this  and  in  the  pre- 
ceding paper,  this  relationship  is  borne  out  by  experiment.    A.  McK. 

Heats  of  Pormation  of  Magnesium  Alkyl  Halides  from 
their  Elements.  Heat  evolved  in  the  Preparation  of  Mag- 
nesium Alkyl  Halides.  Wladimir  Tschelinzeff  {^Ber.,  1906,  30, 
1686 — 1690.  Compare  preceding  abstracts). — The  heats  of  formation 
of  the  compounds  CoHgMgl,  CgH-Mgl,  C^HgMgl,  and  CgHj^Mgl  from 
their  constituent  elements  are  calculated  to  be  60'7,  63"7,  72*5,  and 
72 '6  Calories  respectively. 

The  heat  developed  in  the  combination  of  magnesium  and  ethyl 
iodide  is  also  calculated.  If  Thomson's  figure  for  the  heat  of  forma- 
tion of  ethyl  iodide  from  its  elements  be  taken,  then  the  value  of  Q 
in  the  equation  Mg  +  CgHjI  =  CjHjMgl  +  <?  is  -t-50-8  Cal.,  whereas 
if  Berthelot's  figures  be  taken,  then  Q=  +36-0  Cal.  A.  McK. 

Organic  Solvent  and  Ionising  Media.  III.  Viscosity  and  its 
Relation  to  the  Conductivity.  Paul  Waldex  {Zeit.  physikal. 
Cliem.,  1906,  55,  207—249.  Compare  Abstr.,  190i,  ii,  227  ;  this  vol., 
ii,  149). — The  author  has  determined  the  viscosity  {rj)  at  0^  and  25^  of 
forty  solvents,  and  finds  that  there  is  an  obvious  parallelism  between 
the  magnitude  of  the  viscosity  itself  and  that  of  its  temperature- 
coefficient  (a) ;  the  greater  the  viscosity,  the  greater  is  the  tempei*ature- 
coefficient  of  the  viscosity.  Indeed,  for  about  half  the  solvents 
examined  the  relation  r}.yJa  =  Q-\Z  holds  approximately.  There  is 
apparently  no  relationship  between  the  viscosity  and  the  association 
factor,  the  molecular  volume,  or  the  dielectric  constant. 

The  viscosity  is  a  markedly  constitutive  property,  as  may  be  seen 
from  the  following  table,  which  gives  the  values  of  1725  for  a  number  of 
solvents. 

X.O  .0  .0 
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The  viscosity  of  mixtures  of  (1)  lactonitrile  and  acetonitrile, 
(2)  acetone  and  methyl  cyanoacetate,  has  been  studied.  In  both  cases 
the  observed  viscosity  differs  widely  from  the  value  calculated  on  the 
supposition  that  the  mixed  liquids  are  without  mutual  action. 

Solutions  of  tetraethylammonium  iodide  and  one  or  two  ternary  salts 
m  several  of  the  solvents  have  been  examined,  and  it  is  found  that 
when  the  solutions  are  dilute  (t>>200)  the  values  of  t/q,  t/o^,  and  a  are 
prjictically  identical  with  the  corresponding  values  for  the  pure  solvents. 
This  beiug  so,  it  is  permissible  to  use  the  experimental  data  on 
visoosity  obtained  for  the  pure  solvents  in  discussing  the  relationship 
between  the  conductivity  and  the  viscosity  of  dilute  solutions.  It  is 
tb«n   shown  that  for  alwut  thirty  organic   solvents,  for  which   th« 
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necessary  data  are  available,  ?;25  ^  ^%  —  const.  =  0*7,  tetraethyl- 
ammonium  iodide  being  taken  as  solute  throughout.  The  temperature 
coefficients,  too,  (1)  of  the  fluidity,  (2)  of  the  conductivity,  ai'e 
practically  equal  in  the  case  of  each  solvent.  It  is  therefore  to  be 
expected  that  r;^  x  A^  =  0*7,  and  this  relationship  is  supported  by  the 
experimental  data.  These  results  may  be  summed  up  in  the  statement 
that  when  tetraethylammonium  iodide  is  taken  as  solute  with  organic 
solvents  the  product  of  the  viscosity  and  the  conductivity  at  infinite 
dilution  is  independent  of  the  temperature  and  of  the  nature  of  the 
solvent.  It  appears  from  the  author's  work  that  the  mobility  of  the 
ions  is  determined  not  so  much  by  the  friction  experienced  by  the  ions 
themselves  as  by  the  friction  of  the  particles  of  the  solvent.  This 
probably  means  that  the  moving  ion  is  associated  with  a  number  of 
the  molecules  of  the  solvenl,  so  that  the  friction  it  experiences  is 
practically  identical  with  that  of  the  solvent  itself.  The  number  of 
associated  solvent  molecules  will  vary  with  the  nature  of  the  ion. 

J.  C.  P. 

Organic  Solvent  and  Ionising  Media.  IV.  Bbullioscopic 
Measurements.  Paul  Walden  {Zeit.  2J^i-ysikal.  Chem.,  1906,  55, 
281—302.  Compare  Abstr.,  1904,  ii,  227  ;  this  vol.,  ii,  149,  335).— 
The  molecular  condition  of  tetraethylammonium  iodide,  the  substance 
chosen  as  a  normal  solute,  has  been  studied  by  boiling-point  measure- 
ments in  the  following  solvents  :  methyl  and  ethyl  alcohols,  aceto- 
nitrile,  propionitrile,  nitromethane,  and  methyl  thiocyanate.  The 
boiling-point  elevation  constants  of  the  last  four  solvents  have  been 
specially  determined,  and  are  found  to  be  13*0,  18*7,  19-5,  and  26"4 
respectively.  As  in  the  case  of  other  solvents,  these  empirical  con- 
stants are  less  (about  8  per  cent.)  than  the  values  calculated  from 
van't  Hoff's  expression,  0'021^-/m>.  When  the  values  of  i  for  tetra- 
ethylammonium iodide  obtained  from  the  ebullioscopic  measurements 
are  compared  with  those  obtained  from  the  conductivity  measurements 
previously  recorded,  it  is  found  that  though  they  are  of  the  same  order 
there  is  by  no  means  complete  agreement.  With  the  alcohols  as 
solvents,  the  values  of  i  obtained  by  the  osmotic  method  are  smaller 
than  those  obtained  by  the  conductivity  method,  the  divergence 
between  the  two  sets  of  values  increasing  with  the  concentration  of 
the  solute.  It  appears  that  the  greater  the  associating  power  of  the 
solvent  and  the  greater  its  mass  relatively  to  that  of  the  solute,  the 
less  marked  is  the  tendency  of  the  latter  to  associate  and  the  closer  is 
the  approximation  between  the  two  sets  of  i  values.  With  the 
nitriles  and  nitromethane  as  solvents,  there  is  a  satisfactory  agreement 
between  the  two  sets  of  i  values.  Addition  of  tetraethylammonium 
iodide  to  methyl  thiocyanate  actually  lowers  the  boiling  point  of  the 
latter,  and  an  explanation  of  this  anomalous  behaviour  has  not  yet  been 
discovered.  J.  C.  P. 

Diffusion  of  Hydrogen  through  Hot  Platinum.  Ai^olk 
WiNKKLMANN  {Ana.  Physik,  1906,  [iv],  19,  1045 — 1055.  Compare 
Abstr.,   1902,  ii,  552). — The  experimental  results  obtained  in  earlier 
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work  can  be  expressed  equally  well  by  the  author's  formula  and  by  that 
of  Richardson,  Nicol,  and  Parnell  {Phil.  Mag.,  1904,  [vi],  8,  1). 

J.  C.  P. 

Gaseous  Osmosis  through  a  Colloidal  Membrane.  Jules 
Amar  {Covipt.  rend.,  1906,  142,  779 — 781).— The  permeability  of  a 
colloidal  membrane  to  carbon  dioxide  was  determined  by  weighing  the 
amount  of  the  gas  which  diffused  through  the  membrane  in  thirty 
minutes  on  four  consecutive  days  ;  the  results  were  20  mg.,  16  mg., 
12  mg.,  and  8  mg.,  showing  that  the  osmosis  diminishes  as  the  mem- 
brane becomes  dry,  whilst  if  the  membrane  is  perfectly  dry  the 
diffusion  ceases  entirely.  M.  A.  W. 

Gaseous  Osmosis  through  a  Colloidal  Membrane.  Jules  Amar 
{Compt.  rend.,  1906,  142,  872 — 874). — The  author  has  shown  that  a 
perfectly  dry  animal  membrane  separating  air  and  carbon  dioxide  both 
at  atmospheric  pressure  is  impermeable  to  the  latter  gas  (compare 
preceding  abstract).  If  the  pressure  of  the  carbon  dioxide  is  gradually 
raised,  osmosis  begins  when  the  pressure  reaches  a  value  corresponding 
with  12  to  14  mm.  of  petroleum,  and  the  osmotic  effect  increases 
as  the  pressure  is  further  increased.  Under  the  increased  pressure, 
it  would  seem  that  the  carbon  dioxide  can  dissolve  in  the  membrane, 
and  then  only  is  the  membrane  permeable  to  the  gas.  Aiter  subject- 
ing a  dried  colloidal  membrane  to  a  current  of  carbon  dioxide  under  a 
pressure  of  40  mm.  of  petroleum  for  twenty-four  hours,  it  was  found 
that  about  30  mg.  of  carbon  dioxide  could  be  extracted  by  means  of  a 
mercury  pump.  H.  M.  D. 

Experimental  Demonstration  of  Osmosis.  Alfred  Thiel 
{Zeit.  Elektrocliem.,  1906,  12,  229— 230).— When  a  drop  of  a  cold 
saturated  solution  of  potassium  ferrocyanide  is  formed,  by  means  of  a 
pipette,  under  the  surface  of  a  solution  of  copper  sulphate  (0*5  molecule 
per  litre),  it  first  sinks  to  the  bottom  of  the  vessel.  Owing  to  osmosis, 
it  then  swells  and  finally  rises  to  the  surface,  the  specific  gravity  of 
the  solution  of  potassium  ferrocyanide  having  become  smaller  than 
that  of  the  copper  sulphate  owing  to  the  passage  of  water  through  the 
copper  ferrocyanide  membrane.  T.  E. 

Nature  of  the  Process  of  Osmosis  and  Osmotic  Pressure 
with  Observations  concerning  Dialysis.  Louis  Kaulenuero 
{J.  Physical  Chem.,  1906,  10,  141— 209).— Considering  the  great 
importance  of  direct  measurements  of  osmotic  pressure  for  the  van't 
Hoff  theory  of  solutions,  the  number  of  such  measurements  is  small, 
and  much  work  has  been  done  which  indicates  that  the  cause  of  osmotic 
phenomena  is  not  to  be  found  in  the  explanation  due  to  van't  Hoff 
(see  Traube,  Abstr.,  1905,  ii,  13  ;  Batelli,  ibid.,  ii,  629).  The  author's 
experiments  were  made  in  order  to  inquire  into  the  nature  of  osmotic 
pressure  and  to  test  whether  the  latter  really  follows  the  gas  laws. 
If  ether  be  separated  from  chloroform  by  a  layer  of  water,  then,  owing 
to  the  solubility  of  ether  in  water  and  its  miscibility  with  chloroform, 
the  ether    pas.'-es   through   the  aqueous    layer   into    the   chloroform. 
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Owing  to  the  slight^solubility  of  chloroform  in  water,  the  reverse  flow 
is  very  limited.  The  water  acts,  therefore,  as  a  semi-permeable  septum. 
If  cork  saturated  with  water  is  employed,  the  existence  of  osmotic 
pressure  may  also  be  demonstrated.  This  illustrates  the  author's  view 
of  the  nature  of  osmosis.  If  two  liquids  A  and  B,  mutually  soluble,  be 
separated  by  a  septum  capable  of  absorbing  A,  then  A  passes  through 
into  B ;  the  reverse  flow  also  occurs  to  a  slight  extent,  because  the 
septum  when  saturated  with  A  is  then  capable,  to  some  extent,  of 
dissolving  B.  This  accords  with  the  fact  that  no  membrane  is  abso- 
lutely semi-permeable.  It  is,  therefore,  possible  to  predict  the  direction 
of  the  osmosis.  Thus,  india-rubber  does  not  absorb  water ;  it  absorbs 
pyridine  and  alcohol,  however,  and  these  liquids  pass  through  india- 
rubber  into  water.  Acetic  acid  also  passes  through  into  water  from  a 
solution  or  from  the  pure  acid.  If  a  pyridine  solution  of  silver  nitrate 
is  separated  from  water  by  an  india-rubber  septum,  the  pyridine  passes 
through,  but  only  traces  of  the  silver  salt  which  is  not  soluble  in 
hydrocarbons,  and  hence  not  absorbed  by  the  india-rubber.  With 
parchment  in  place  of  india-rubber,  the  main  flow  is  in  the  opposite 
direction,  but  some  pyridine  and  silver  nitrate  pass  into  the  water,  a 
result  which  would  be  expected  from  the  ready  absorption  of  water  by 
parchment.  A  very  large  number  of  experiments  is  recorded  which 
are  in  complete  accord  with  the  author's  views.  Copper  oleate  is 
soluble  in  hydrocarbons  and  hence  passes  through  india-rubber  in 
benzene  or  pyridine  solution ;  sugar,  however,  does  not  so  pass,  and  it 
follows,  therefore,  that  if  a  pyridine  solution  of  both  copper  oleate  and 
sucrose  be  separated  from  pure  pyridine  by  a  rubber  membrane  the 
non-crystalline  or  colloid  substance  passes  through  the  septum. 
Similarly,  camphor  could  be  substituted  for  sucrose  and  two  crystalline 
substances  could  be  thus  separated  by  dialysis.  Quantitative 
measurements  of  the  osmotic  pressure  were  also  made  in  cells  with  an 
india-rubber  septum,  and  details  of  the  construction  of  these  cells  are 
given.  Pyridine  was  employed  as  the  solvent,  and  sucrose,  silver 
nitrate,  and  lithium  chloride  were  the  solutes.  It  was  found  that  in 
order  to  obtain  correct  results  for  the  pressure  it  is  essential  that  the 
outer  liquid  and  contents  of  the  cell  should  be  continuously  stirred, 
and  an  ingenious  contrivance  for  this  purpose  is  described.  It  was 
found  that  the  electrolyte,  lithium  chloride,  gave  lower  pressures  than 
the  sucrose,  and  neither  gave  pressures  at  all  approximating  to  those 
required  by  the  gas  laws.  Farther,  the  changes  of  pressure  due  to 
temperature  changes  are  very  much  greater  than  they  should  be  if 
proportional  to  the  absolute  temperature.  The  author  considers  it 
proved  that  the  gas  laws  do  not  hold,  and  hence  cannot  serve  as  a  basis 
for  a  satisfactory  theory  of  solutions.  L.  M.  J. 


Diffusion  of  Solutions  and  Molecular  Weights.  Michel 
Y/:oouNow  {Compt.  rend.,  1906,  142,  954— 957).— The  author  has 
determined  the  velocity  with  which  a  salt  solution  rises  to  a  given 
height  in  a  tube  containing  gelatin  when  the  tube  is  partly  immersed 
in  the  solution,  and  finds  that  the  ratio  of  the  coefficient  of  diffusion 
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(4)  to  the  velocity  (v)  is  constant  for  equal  molecular  solutions  of  all 
substances  ;  for  normal  solutions,  the  value  of  the  constant  is  0*1. 

M.  A.  W. 

Methods  of  Deducing  the  Phase  Rule.  Alfred  Byk  (Zeit. 
phjsikal.  Chem.,  1906,  55,  250— 256).— The  author  discusses  the 
relative  merits  of  Nernst's  deduction  of  the  phase  rule,  as  given  in  his 
text-book,  and  the  proof  published  by  Wind  (Abstr.,  1900,  ii,  197). 
The  advantages  claimed  for  the  latter  are  more  apparent  than  real. 

J.  C.  P. 

Contributions  to  the  Theory  of  Mixtures.  Johannes  D.  van 
DEE  Waals  (Arch.  Xee>-land.,  1906,  [ii],  11,  115— U8).— A  mathe- 
matical  paper.  J.  0.  P. 

The  Displacement  of  the  Equilibrium  of  Uni variant  and  of 
Bivariant  Systems.  Paul  Saurel  (</.  Physical  Chem.,  1906,  10, 
108 — 118). — A  mathematical  paper  in  which  the  author  applies  tho 
general  equations  of  equilibrium  displacement  to  the  cases  of 
univariant  and  bivariant  systems  of  any  number  of  components. 

L.  ]SL  J. 

Static  Character  of  the  Equilibrium  of  Physico-chemical 
Systems.  A.  Gorboff  {J.  Russ.  Phys.  Chem.  Soc,  1905,  37, 
12 IG — 1228). — The  author  discusses  the  equilibria  of  non- variant  and 
univariant  systems,  and  comes  to  the  following  conclusions.  The 
equilibrium  of  physico-chemical  systems  is  preserved  in  virtue  of  the 
conditions  of  experiment.  It  is  not  exhibited  as  a  consequence  of  two 
opposite  changes,  since  it  is  not  probable  that,  at  any  appreciable 
surface  of  two  co-existing  phases,  the  mathematical  equality  of  the  two 
changes  required  by  theory  holds  ;  consequently,  it  is  realised  as 
a  result  of  a  general  law  and  in  spito  of  chance.  In  a  condition  of 
equilibrium,  the  velocity  of  change  is  zero,  so  that  equilibrium  is  not 
dynamic,  but  static,  in  character.  Further,  as  regards  tho  phenomenon 
of  evaporation  of  homogeneous  liquids,  the  kinetic  hypothesis  gives  no 
explanation  either  of  the  capability  of  the  liquid  of  separating,  under 
the  conditions  of  experiment,  into  two  phases  (liquid  and  vaporous),  or 
of  the  constancy  of  the  vapour  pressure  at  constant  temperature,  or  of 
the  mechanical  stability  of  a  system  consisting  of  a  liquid  and  its 
saturated  vapour.  T.  H.  P. 

Studies  in  Chemical  AflSnity.  I.  J.  N.  Br(3nsted  {Zeit.  phyaikal. 
Chem.,  19U6,  56,  371— 382).— The  author  calculates  the  a ftinity  of  a 
reaction,  that  is,  the  maximum  of  external  work  derivable  from  the 
cluiDge,  for  the  case  where  there  is  a  transition  temperature,  and 
where  the  manner  in  which  the  heat  of  the  reaction  varies  with 
temperature  is  known.     He   arrives  thermodynamically   at  the   for- 

mula:  l=(2^(r-r„)/7'o-J-(c.,-c,)[7'log,7y7:,-(r,-ro)l.  where  4  is 
the  affinity  at  the  temperature  T,  Q^^  is  tho  heat  absorbed  in  the 
change  at  2\,  the  transition  temperature,  c,  and  c.^  are  the  specific 
heats  of  the  initial  and  final  systems  respectively.     Tho  applicability 
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of  this  formula  is  tested  for  the  allotropic  change  S^^  ^  S„i.  A  satis- 
factory agreement  is  found  between  the  values  of  A  calculated  by  the 
formula  and  those  obtained  from  direct  determinations  of  the  affinity 
by  means  of  solubility  measurements.  In  the  course  of  his  work  the 
author  has  found  that  the  heat  effect  accompanying  the  change 
^rh  — *  Sot,  is  2  "40  cal.  per  gram  of  sulphur.  The  molecular  weight  of 
sulphur  in  benzene  and  chloroform  is  that  corresponding  with  the 
formula  Sj,.  The  ratio  Sm/srh,  where  s  =  solubility,  is  found  to  be 
1-27 — 1-40  between  0°  and  25 '3°  (values  quite  different  from  those 
found  by  Meyer,  Abstr.,  1903,  ii,  137) ;  the  ratio  of  the  solubilities  is 
independent  of  the  solvent  used.  J.  C.  P. 

Equilibria  in  Silver  Chloride  Solutions.  Roger  C.  Wells  (J. 
Physical  Chem.,  1906,  10,  79 — 92). — The  nephelometer  described  by 
the  author  and  Richards  (Abstr.,  1904,  ii,  287)  affords  a  good  method 
for  determining  the  concentration  of  an  ion  in  very  dilute  solution,  and 
the  author  has  used  it  to  investigate  the  validity  of  the  solution  law  in 
the  case  of  solutions  of  silver  chloride — that  is,  to  determine  the  con- 
stancy of  the  product  of  the  concentrations  of  the  silver  and  chloride 
ions.  In  any  given  solution  the  silver  was  first  precipitated  by  excess 
of  chlorine  ions,  and  in  another  portion  the  chlorine  precipitated  by 
excess  of  silver  ions,  and  the  method  of  using  the  nephelometer  is 
slightly  modified  by  the  use  of  standard  opalescent  glasses,  details 
being  given.  In  the  first  series  of  experiments,  the  concentration  of 
chlorine  ions  varied  from  57  to  5  microequivalents  (millionths)  per 
litre,  and  the  solubility  product  varied  irregularly  from  192  to  220. 
In  another  series,  the  concentration  varied  from  3  to  29,  and  the 
product  varied  from  98  to  111.  The  constancy  is  thus  well  established. 
The  nephelometric  observations  were  also  completely  verified  by  deter- 
minations of  E.M.F.  and  the  application  of  Nernst's  formulae. 

L.  M.  J. 

Ester iflcation.  Rudolf  Wegscheider  [with  Anton  Kailan] 
{Ber.,  1906,  30,  1054—1057.  Compare  H.  Goldschmidt  and  E.  Sunde, 
this  vol.,  ii,  219). — The  esterification  constant  for  benzoic  acid  gradually 
diminishes  with  the  time  when  hydrogen  chloride  in  absolute  alcohol 
is  used.  This  is  not  due  to  the  hydrolysis  of  the  ester  formed, 
but  to  catalytic  retardation  by  the  water  formed.  When  the  alcohol 
contains  small  amounts  of  water,  the  constant  does  not  fall  to  any 
appreciable  extent  with  the  time. 

Direct  proportionality  between  the  constant  and  the  concentration 
of  the  hydrogen  chloride  used  as  catalyst  only  holds  for  absolute 
alcohol ;  when  appreciable  amounts  of  water  are  present,  the  value 
Kjc  increases  with  c. 

For  any  given  concentration  of  the  hydrogen  chloride,  the  relation- 
ship ])etween  the  velocity  constant  K  and  the  concentration  of  the 
water  W  is  expressed  by  the  equation  \IK'^a  + fiW+yW^.  For 
0  =  0858  and  IF  up  to  M5,  1/Z=  20-47  4- 28-17  ir+33-34  W'\ 

Errors  may  be  introduced  in  preparing  the  hydrogen  chloride 
solution  unless  rise  of  temperature,  causing  the  formation  of  water, 
is  avoided.  The  presence  of  small  amounts  of  ethyl  benzoate  also 
affects  the  constant  to  a  slight  extent.  J.  J.  S. 
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Velocity  of  Formation  of  Oximes.  Pavel  I.  Petrenko- 
Kbitschenko  and  W.  Kantscheff  {Bm-.,  1906,  39,  1452 — 1460. 
Compare  Abstr.,  1901,  i,  505). — The  rate  of  oxime  formation  has  been 
determined  in  alcoholic  solutions  free  from  aldehyde.  The  unused 
hydroxylamine  was  titrated  by  Meyeringh's  method.  The  following 
numbers  give  the  percentage  of  compound  transformed  into  oxime  at 
the  end  of  one  hour  :  acetone,  82  ;  methyl  ethyl  ketone,  79*2  ;  methyl 
propyl  ketone,  74'6  ;  diethyl  ketone,  37*9  ;  ethyl  propyl  ketone,  36"8 ; 
dipropyl  ketone,  3 1*4;  methyl  n-hexyl  ketone,  67'6  ;  methyl  isopropyl 
ketone,  33"0 ;  ethyl  isopropyl  ketone,  28*9 ;  acetophenone,  9*2  ; 
benzaldehyde,  85*0  ;  wobutaldehyde,  76-7  ;  ketoheptamethylene,  44*2  ; 
ketohexamethylene,  92;  ketopentamethylene,  61 '8;  propionyltetra- 
methylene,  32"4;  and  acetyltrimethylene,  9*1.  The  results  confirm 
those  previously  obtained  for  the  reactivity  of  carbonyl  compounds 
(Abstr.,  1905,  i,  354,  742). 

The  following  values  have  been  obtained  for  the  esters  of  ketonic 
acids:  Ac-CO,Et,  64-5;  CH2Ac-C02Et,  515;  CHgAc-CHo'CO.Et, 
33-5;  CHEtAc-COgEt,  157;  CAcEt.^-COaEt,  52;  C0(CH./C02Et).„ 
33-2  ;  COCCHMe-COgEt)^,  96  ;  C0(CHEt-C02Et),,  75  ;        "^ 

Q^CHPh.CH(CO.Et)^  .      g^CHPh-CH(C02Et)^^(. 

^^CHPh-CH(C02Et)-^^^'  ^^'  ^^^CHPh-CH(C02Et)'^^^' 
4  per  cent. 

In  these  experiments,  the  excess  of  hydroxylamine  was  determined  by 
titration  with  standard  acid,  using  p-nitrophenol  as  indicator. 

These  numbers  are  discussed,  and  more  especially  the  increased 
activity  due  to  ring  formation  pointed  out.  J.  J.  S. 


Critical  Pressures  of  Solutions.  Mieczyslaw  Centnerszwer 
and  A.  Pakalneet  {Zeit.  physikal.  Chem.,  1906,  66,  303—314.  Com- 
pare Centnerszwer,  Abstr.,  1904,  ii,  158;  Smits,  ibid.,  ii,  15). — The 
authors'  experiments,  made  chiefly  with  solutions  of  triphenylmethane 
in  ether,  show  that  the  critical  pressure  of  a  solution  (meniscus  in 
middle  of  tube)  is  greater  than  that  of  the  pure  solvent,  and  that  the 
increase  is  proportional  to  the  concentration  of  the  solute.  The  critical 
part  of  the  border  curve  for  any  given  solution  can  be  represented  by 
the  e(j nation  tt  =  ttq  +  yl(^  -  6^,  where  ttq  and  6^  are  the  critical  pressure 
and  temperature,  tt  and  6  are  the  corresponding  quantities  for  the 
eoluiion,  and  ^4  is  a  constant  independent  of  the  concentration,  and 
equal  to  the  molecular  increase  of  the  critical  pressure  divided  by  the 
molecular  rise  of  the  critical  temperature.  In  all  the  solutions,  retro- 
grade condensation  of  the  first  order  has  been  observed  both  at  con- 
stant t€mj)€rature  and  at  constant  pressure.  J.  C.  P. 

SolubiUty  Cxirves.  Joseph  E.  Trevor  {J.  Physical  Chem.,  1906, 
10,99 — 107). — A  mathematical  paper  in  which  the  author  investigates 
the  equations  for  the  solubility  in  the  case  of  a  two-component  system 
m  a  three-phase  state.  L.  M.  J. 
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Regularity  in  the  Absorption  of  Gases  by  Liquids.  Ludwig  W. 
Wtnkler  {Zeit.  physikcd.  Chem.,  1906,  55,  344 — 354.  Compare 
Abstr.,  1892,  556). — For  a  large  numbers  of  gases  and  vapours  dis- 
solved in  water,  the  author  finds  bis  earlier  rule  {loc.  cit.)  confirmed, 
the  change  in  the  absorption  coefiicient  with  the  temperature  being 
proportional  to  the  change  in  the  viscosity  of  the  solvent.  The 
numerical  value  of  k  {loc.  cit.)  varies  with  the  number  of  atoms  in  the 
molecule  of  dissolved  gas.  Thus,  the  value  of  k  for  argon  is  about 
4*4,  the  value  for  hydrogen,  oxygen,  and  other  diatomic  gases  is  about 
3*8,  for  triatomic  gases  about  32,  and  so  on.  The  behaviour  of 
helium  is  exceptional.  For  vapours  which  exhibit  deviation  from  the 
condition  characteristic  of  a  perfect  gas,  k  tends  to  increase  with 
rising  temperature.  J.  C.  P. 

Solubility  in  Water  of  the  Halogen  Derivatives  of  Hydrocar- 
bons. A.  Rex  {Zeit.  physikal.  Chem.,  1906,55,  356 — 370). — The  author 
finds  that  at  20°  100  grams  of  water  dissolve  the  following  weights  (in 
grams)  of  the  substances  named  :  methylene  chloride,  2"0;  chloroform, 
0"822  ;  carbon  tetrachloride,  0"08  ;  methylene  bromide,  1"148  ;  methyl 
iodide,  1'419  ;  ethylene  chloride,  0"869;  ethylidene  chloride,  0*550;  ethyl 
bromide,  0*914  ;  ethyl  iodide,  0*403  ;  propyl  chloride,  0*272  ;  tsopropyl 
chloride,  0*305  j  propyl  bromide,  0*245;  tsopropyl  bromide,  0*318; 
propyl  iodide,  0*107  ;  isopropyl  iodide,  0*140  ;  carbon  disulphide,  0*201. 

The  value  of  k  in  Winkler's  formula  (see  preceding  abstract),  when 
calculated  for  each  of  a  series  of  halogen  derivatives  containing  a  given 
number  of  atoms,  is  found  to  increase  regularly  with  the  molecular 
weight.  The  value  of  k  for  a  given  compound  increases  as  the 
temperature  rises  (compare  Winkler,  loc.  cit.). 

In  general,  the  author  finds  that  the  regularities  observed  by 
Winkler  in  the  absorption  of  gases  by  water  at  various  temperatures 
are  to  be  found  also  in  connection  with  the  solubility  of  liquids  in 
water.  The  conclusion  is  drawn  that  the  solution  of  liquids  in  water 
is  a  process  of  absorption  just  as  much  as  is  the  solution  of  gases. 

J.  C.  P. 

Mixed  Crystals  in  Ternary  Systems  Frans  A.  H.  Sciiueine- 
MAKERS  {Arch.  Neerland.,  1906,  [ii],  11,  53 — 114). — A  resume  of  work 
published  previously  (Abstr.,  1905,  ii,  154,  376,  685).  J.  C.  P. 

Formation  of  Solid  Surfaces  in  Solutions  of  Dyes :  Photo- 
electric Effects  in  the  Case  of  these  and  of  Metallic  Sulphides. 
Otto  Roiide  {Ann.  Physik,  1906,  [iv],  19,  935— 959).— Observation  of 
aqueous  solutions  of  magenta  and  methyl-violet  shows  that  the  surface 
of  the  liquid  gradually  becomes  more  concentrated,  then  tough,  and 
finally  rigid  and  brittle,  the  solution  being  then  covered  with  a  skin 
of  the  solid  dye.  The  molecular  forces  which  cause  this  separation  of 
the  solid  dye  are  probably  the  same  as  those  which  are  active  in  the 
phenomena  of  surface  tension.  The  more  concentrated  the  solution 
the  thicker  is  the  skin  which  ia  formed,  and  the  more  rapid  is  its  form- 
ation. Aqueous  solutions  of  magenta  and  methyl-violet  exhibit 
marked  photoelectric  effects,  duo  entirely  to  the  skin  already 
described. 
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A  number  of  metallic  sulphides  have  been  examined  and  are  all 
found  to  exhibit  photoelectric  effects.  These  are  independent  of  the 
way  in  which  the  sulphide  has  been  prepared,  and  are  conditioned 
chiefly  by  the  character  of  the  surface,  the  density,  and  the  molecular 
structure  (crystalline  form,  for  example).  J.  0.  P. 

Condition  of  the  Colouring  Matter  in  Artificially  Coloured 
Crystals.  P.  Gaubert  {Compt.  rend.,  1906,  142,  936—938.  Compare 
'his  vol.,  ii,  152). — If  the  coloured  crystals  are  only  formed  in 
-olutions  nearly  saturated  with  the  colouring  matter,  they  have  the  same 
colour  as  the  crystals  of  the  colouring  matter,  and  tho  directions  of 
maximum  and  minimum  absorption  are  not  in  any  way  related  to  the 
axes  of  the  crystal.  If,  on  the  other  hand,  the  coloured  crystals  are 
formed  independently  of  the  concentration  of  the  colouring  matter  in 
solution,  the  colour  may  be  different  from  that  of  the  crystals  of  the 
colouring  matter,  but  the  directions  of  maximum  and  minimum  absorp- 
tion are  determined  by  the  axes  of  the  crystal. 

The  author  has  crystallise<l  phthalic  acid  from  aqueous  solutions 
containing  methylene-blue,  and  found  that  the  colouring  matter 
distributes  itself  in  a  constant  ratio  between  the  crystals  and  the  solu- 
tion, indicating  that  the  molecular  condition  is  the  same  in  the  solid 
as  in  the  liquid  solution.  Crystallisation  of  coloured  solutions  of 
carbamide  nitrate  gave  similar  results.  H.  M.  D. 

The  Transition  from  Crystalline  to  Colloid  Substances. 
Basil  B.  Kuriloff  {Zeil.  Eleklrochem.,  1906,  12,  209— 218).— The 
precipitation  of  solutions  of  zinc  chloride  by  ammonia  is  studied. 
When  the  quantity  of  ammonia  added  is  less  than  one  molecule  to  one 
equivalent  of  zinc,  the  precipitate  consists  of  the  basic  salt, 
ZnCI"0H,Zn(0H)2,  ^^^^  ^^®  equilibrium  reached  is  in  agreement  with 
the  laws  of  the  action  of  mass. 

With  larger  quantities  of  ammonia,  the  composition  of  the  precipi- 
tate undergoes  a  gradual  change,  chlorine  being  eliminated  and 
ammonia  absorbed.  Tho  precipitate  finally  dissolves  entirely  to  a 
colloidal  solution  of  zinc  hydroxide.  This  solution  is  precipitated  by 
dilution.  The  laws  of  mass  action  do  not  apply  to  the  equilibria  in 
which  the  colloidal  zinc  hydroxide  occurs,  and  its  composition  cannot 
1)6  represented  by  any  ordinary  chemical  formula.  T.  E. 

Amorphous  Precipitations.    I.    Partial  Cleavage  of  Bivalent 

Bases  on  Precipitation  of  Chromic  or  Aluminium  Hydroxide. 

Danikl  Stromiiolm  {ArMv.  Ktm.  Min.  O'eol.,  1906,  2,  No.  9,  1  —  13).— 

starting  from  the  law  of  mass  action,  the  author  proceeds  to  determine 

the  criteria  for  a  precipitate  consisting  of  a  chemical  compound  or  of 

"in  adsorption,  examples  being   taken  from   the   actions  of  bivalent 

''^^  '  -  on  chromic  and  aluminium  hydroxides.     In  the  first  case,  the 

osition   of    the    precipitate   or  the    concentration  of   the    non- 

iated  hydroxide  in  the  solution  must  be  constant.     If,  however, 

*■  exists  only  a  solid  phase  with  varying  composition,  the  concen- 

lon  of  the  bivalent  hydroxide  in  tho  precipitate  raised  to  a  certain 
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power  (x)  must  stand  in  a  constant  ratio  to  the  concentration  of  the 
same  hydroxide  in  the  solution. 

Solutions  of  aluminium  (or  chromium)  chloride,  ammonium  chloride, 
calcium  (or  magnesium  or  barium)  chloride,  and  ammonia  of  various 
concentrations  were  mixed  and  analysed  after  the  lapse  of  different 
intervals  of  time,  the  composition  of  the  precipitate  being  thereby 
determined.  The  results,  which  are  given  in  detail,  are  briefly  as 
follows.  The  violet  chromic  hydroxide  dissolves  magnesium  hydroxide 
far  more  readily  than  does  the  green  variety.  If  magnesium  sulphate 
is  employed  in  place  of  the  chloride,  a  green  chromic  hydroxide 
separates,  which  exhibits  a  diminished  solvent  power  for  magnesia,  but 
with  aluminium  hydroxide  no  such  difference  is  observed.  In  none  of 
the  cases  examined  is  a  chemical  compound  between  the  ter-  and  bi- 
valent hydroxides  found  to  exist,  only  adsorptions  being  formed.  The 
value  of  X  in  any  one  series  of  experiments  is  moderately  constant,  and 
is  generally  3,  less  often  5 — 6.  T.  H.  P. 

Amorphous  Precipitations.  II.  Basic  Salts  of  Bivalent 
Metallic  Oxides.  Daniel  Stromholm  {ArJciv.  Kern.  Min.  Geol.,  1906, 
2,  No.  16,  1 — 13.  Compare  preceding  abstract). — The  author  mixed 
solutions  of  the  salts  of  lead,  copper,  zinc,  or  nickel  with  solutions  con- 
taining sodium  carbonate,  sodium  hydrogen  carbonate,  and  sodium 
hydroxide  in  varying  proportions,  and  analysed  the  solution  after 
equilibrium  had  been  attained.  In  solutions  containing  much  carbon 
dioxide,  a  certain  amount  of  copper,  nickel,  and  zinc  remains  dissolved. 
The  compositions  of  precipitate  and  solution  do  not  vary  continuously, 
but  exhibit  no  distinct  sudden  changes  such  as  would  indicate  the 
formation  of  chemical  compounds. 

In  the  case  of  lead,  basic  carbonates,  5PbO,3C02  and  3PbO,2C02, 
are  formed.  In  solutions  containing  but  little  carbon  dioxide,  lead 
hydroxide  quite  free  from  carbon  dioxide  is  obtained,  whilst  if  much 
carbon  dioxide  is  present,  pure  lead  carbonate  is  formed ;  with  inter- 
mediate proportions  of  carbon  dioxide,  the  solutions  deposit  mixtures 
of  the  hydroxide  and  carbonate.  With  copper,  no  salts  having  definite 
formulfe  were  detected.  In  the  case  of  zinc,  a  salt  of  the  composition 
5ZnO,2C02  is  found  to  exist  in  equilibrium  with  solutions  containing 
varying  proportions  of  carbon  dioxide.  With  nickel,  the  colour  of  the 
precipitate  changes  greatly  with  its  content  of  carbon  dioxide  ;  the 
existence  of  3NiO,C02  is  probable. 

The  formation  of  definite  basic  carbonates  renders  probable  the 
existence  of  basic  salts  of  stronger  acids.  It  is  shown  that  the 
following  salts  are  formed  as  definite  chemical  individuals  :  4CuO,S03 ; 
4CuO,N205 ;  4ZnO,S08 ;  6NiO,S03 ;  6CoO,S03.  T.  H.  P. 

Adsorption  Phenomena,  with  Special  Reference  to  the 
Action  of  Electrolytes  and  the  Ash-constituents  of  Proteids. 
William  M.  Bayliss  (i^io-c/tew. /.,  1906,  1,  175— 232). -Adsorption 
is  something  intermediate  between  chemical  combination  and  mechani- 
cal admixture.  Ostwald  has  pointed  out  that  there  is  no  hard  and  fast 
distinction  between  it  and  chemical  union,  and  speaks  of  "  mechanical 
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affinity "  in  relation  to  it.  The  laws  of  adsorption  discovered  by 
previous  workers  in  reference  mainly  to  dyes  show  that  the  dye  is 
taken  up  in  relatively  larger  quantities  the  more  dilute  the  solution. 
If  a  curve  is  constructed  in  which  the  ordinates  represent  the  per- 
centage of  dye  left  in  solution,  and  the  abscissae  the  original  concentra- 
tion, it  is  found,  in  con6rmation  of  Ostwald,  to  be  a  hyperbola.  This 
curve  only  approaches  the  axis  (that  is,  zero  concentration)  asymptoti- 
cally. It  follows,  therefore,  that  in  order  to  wash  out  the  dye  by  a 
solvent,  an  infinite  number  of  successive  washings  is  necessary. 

Exactly  the  same  laws  hold  for  the  ash-constituents,  which  it  is  so 
difficult  to  remove  from  proteids.  The  case  of  gelatin  is  specially  con- 
sidered ;  the  curve  of  electrical  conductivity  of  successive  distilled 
water  extracts  of  gelatin  is  a  hyperbola ;  it  is  therefore  impossible  to 
wash  out  all  the  electrolytes  except  by  an  infinite  number  of  changes 
of  distilled  water,  each  change  removing  a  less  percentage  than  the 
previous  one  ;  in  other  words,  they  are  present  in  an  adsorbed  form. 

When  the  gelatin  is  washed  nearly  free  from  such  admixtures,  and 
is  placed  in  solutions  of  electrolytes,  it  again  adsorbs  them  in  a  non- 
ionised  condition,  and  so  the  conductivity  of  the  solution  is  diminished. 

The  rate  at  which  Congo-red  is  taken  up  by  paper  is  accelerated  by 
rise  of  temperature,  but  the  total  amount  taken  up  when  equilibrium 
is  reached  is  less  the  higher  the  temperature ;  the  temperature- 
coefficient  of  the  reaction  velocity  is  very  low,  so  that  Nernst's  theory 
as  to  the  part  taken  by  diffusion  in  heterogeneous  reactions  seems  to 
apply  to  adsorption.  At  low  temperatures,  equilibrium  is  attained 
slowly ;  at  room  temperature,  twenty-four  hours  are  necessary.  The 
adsorption  compound  of  gelatin  and  inorganic  electrolytes  is  also 
dissociated  as  the  temperature  rises,  and  no  evidence  of  heat  produc- 
tion in  adsorption  is  obtained.  The  reaction  between  Congo-red  and 
paper  is  reversible,  so  also  is  that  between  gelatin  and  electrolytes.  It 
is,  however,  noticed,  that  raising  the  temperature  rapidly  to  100^  tends 
to  fix  Congo-red  in  paper. 

Dyes  forming  colloidal  solutions  are  extremely  sensitive  to  electro- 
lytes in  regard  to  their  adsorption,  the  effect  being  proportional  to  the 
size  of  the  colloid  particles ;  in  the  case  of  electro-negative  dyes 
(Congo-red),  cations  facilitate  adsorption,  anions  depress  it ;  with 
electro-positive  dyes  (toluidine-blue),  the  opposite  is  seen,  but  in  both 
cases  the  effect  of  anions  is  small.  Bivalent  cations  have  much  more 
than  twice  the  effect  of  univalent  ones. 

Salts  of  the  heavy  metals  which  form  positively-charged  colloidal 
hydroxides  powerfully  promote  adsorption  of  Congo-red.  The  facili- 
tating ion  is  carried  down  with  the  dye.  The  presence  of  a  stable 
colloid  such  as  gelatin  protects  Congo-red  from  the  action  of  electro- 
lytes. A  negative  charge  seems  necessary  for  this  action,  since  egg- 
nlbumin  exercises  the  same  effect  in  alkaline  solution,  and  the  opposite 
effect  in  acid  solution.  The  explanation  of  the  action  of  electrolytes, 
as  well  as  that  of  other  electrically-charged  colloids,  is  to  be  found  in 
the  negative  charge  of  non-conductors  like  paper  when  immersed 
in  water  (Quincke).  The  different  behaviour  of  silk  and  paper  towards 
electro-positive  and  -negative  dyes,  as  also  the  influence  of  alcohol  on 
the  process,  is  to  be  explained  by  the  results  obtained  by  Cohn  on  the 
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influence  of  the  respective  dielectric  constants  on  the  charge.  When 
gelatin  is  precipitated  by  tannin,  its  adsorbed  electrolytes  are  split  off. 

There  is  no  evidence  of  a  sudden  separation  of  electrolytes  in  the 
tissues  at  the  moment  of  death,  but  there  is  a  gradual  one  when  a 
living  tissue  is  warmed  from  11°  to  56°.  In  the  process  of  blood- 
clotting,  there  is  a  diminution  of  electrical  conductivity,  ions  (probably 
of  calcium)  disappearing  from  solution.  In  the  action  of  rennet  on 
milk,  there  is  a  slight  increase  in  conductivity,  an  additional  fact 
showing  this  process  to  be  quite  different  from  blood-clotting.  In  all 
probability,  rennet  action  is  only  an  expression  of  pepsin  action  in 
neutral  or  faintly  alkaline  medium  (Pawloff).  A  further  paper  is, 
however,  promised  on  the  application  of  these  facts  to  enzyme  action. 

Many  applications  of  the  subject  are  pointed  out  in  relation,  for 
instance,  to  the  action  of  soils,  the  purification  of  sewage,  and  the 
theory  of  dyeing  ;  the  theory  proposed  in  relation  to  dyeing  is  very 
like  that  reached  by  Picton  and  Linder  by  different  methods.  In  the 
staining  of  histological  preparations,  the  evidence  is  in  favour  of  the 
adsorption  theory ;  cases  of  true  chemical  combination  are  rare ;  the 
part  played  by  electrolytes  must  also  be  taken  into  account.  If  elec- 
trolytes are  split  off  from  living  cells  on  death  or  injury,  it  is  clear 
why  such  cells  readily  take  up  acid  dyes  ;  moreover,  since  electrolytes 
are  unnecessary  when  the  substance  to  be  stained  is  electro-negative, 
it  is  clear  why  living  cells  can  be  stained  with  basic  dyes.  Mac- 
donald's  results  with  neutral-red  and  injured  nerve  fibres  are  difiicult 
to  explain  by  such  a  theory  :  evidently  here  other  factors  have  to  be 
considered.  The  afiinity  of  Nissl's  granules  for  basic  dyes  is  abolished 
by  previous  treatment  with  neutral  salts  (Mayer) ;  this  is  in  accord- 
ance with  the  present  results. 

Evidence  is  adduced  that  the  action  between  toxins  and  anti-toxins 
is  adsorptive,  and  that  the  union  between  an  enzyme  and  colloidal 
substance  is  of  the  same  nature ;  the  adsorption  of  trypsin  by  paper  is 
facilitated  by  calcium  sulphate. 

The  nature  of  the  compounds  between  acid  and  basic  dyes  was  also 
investigated.  They  appear  to  be  uncharged  colloids,  but  the  evidence 
as  to  whether  they  are  colloidal  adsorption  compounds  or  true  chemical 
compounds  is  not  decisive.  W.  D.  H. 

Capacity  of  the  Elements  for  entering  into  Chemical  Com- 
bination. GusTAV  Tammann  [Zeit.  anorg.  Chem.,  1900,49,  113 — 121). 
— In  the  pi-esent  paper,  only  the  formation  of  binary  crystalline  com- 
pounds between  the  reacting  elements  is  taken  into  account.  The 
data  are  taken  from  papers  by  Roozeboom,  Heycock  and  Neville,  Le 
Chatolier,  the  author,  and  others. 

It  is  shown  that,  excluding  the  two  short  periods  of  Meudel6eft"'8 
table,  the  immediately  consecutive  elements  of  a  natural  group  in  the 
more  restricted  sense  (such  groups  usually  consisting  of  three  elements, 
for  example,  copper,  silver,  gold)  do  not  enter  into  chemiail  combination; 
the  only  well-proved  exception  to  this  rule  is  the  existence  of  the  com- 
pound Brl  (Terwogt,  this  vol.,  ii,  15).  The  analogous  elements  in  the 
two  short  periods,  such  as  oxygen  and  sulphur,  carbon  and  silicon,  form 
well-defined  compounds,  so  that  the  rule  only  holds  for  those  elements 
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occupying  central  positions  in  the  periodic  table,  but  is  not  true  of 
those  near  the  margins. 

Further,  when  the  combining  capacity  of  any  one  element  towards 
the  members  of  a  natural  group  is  considered,  it  is  found  that,  in 
general,  either  all  or  none  of  the  members  of  the  group  combine  with 
the  element  in  question.  The  applicability  of  this  rule,  to  which  there 
are  a  good  many  exceptions,  is  fully  discussed  in  the  paper. 

In  conclusion,  it  is  pointed  out  that  these  rules  correspond  to  some 
extent  with  a  regularity  discovered  by  Kayser  and  Runge,  according  to 
which  the  spectra  of  the  elements  of  a  natural  group,  in  the  more 
restricted  sense,  possess  an  analogous  constitution.  G.  S. 

Production  of  High  Vacua  by  means  of  Liquid  Air.  Georges 
Claude  and  Reke  J.  Levy  {Covvpt.  rend.,  1906,  142,  876 — 877). — An 
apparatus  is  described  for  rapidly  attaining  high  degrees  of  exhaustion 
by  a  series  of  steps,  in  each  of  which  the  receiver  is  put  in  connection 
with  fresh  charcoal  cooled  in  liquid  air.  The  cooling  tubes  are  put  in 
or  out  of  circuit  by  means  of  mercury  columns  worked  by  pistons,  and 
in  order  to  eliminate  the  influence  of  mercury  vapour,  the  parts  of  the 
apparatus  immediately  above  the  mercury 
columns  are  cooled  by  liquid  air. 

H.  M.  D. 
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Simple  Arrangement  for  Passing 
Gases  into  Reacting  Masses  which 
are  stirred  by  a  Turbine.  K.  Buuk- 
heiser  and  G.  Christie  {Chem.  Centr., 
1906,  i,  1073;  from  Zeit.  chem.  Apparaten- 
kunde,  1,  158).— The  glass  tube,  a  (7 — 8 
mm.),  which  forms  the  stirrer,  is  securely 
fa.stened  to  the  driving  pulley,  e,  by  means 
of  a  rubber  bung,  and  the  pulley  rests  on 
the  wide  glass  tube,  /.  The  bung,  e,  which 
closes  the  lower  end  of  the  tube  b,  is  fitted 
tightly  on  to  the  stirrer,  a,  which  projects 
through  the  bung  as  shown  in  the  sketch. 
The  joint  between  the  gas  delivery  tube,  g, 
and  the  stirrer  is  made  by  pouring  mercury 
into  6  to  the  depth  of  2  cm.  A  second 
hole  in  the  bung,  h,  allows  the  gas  to 
escape.  If  the  gas  requires  to  be  delivered 
under  greater  pressure  the  tubes  are  suit- 
ably lengthened,  so  that  a  deeper  mercury 
lute  may  be  u.sed,  and  if  the  contents  of  the 
flaak  are  to  be  heated  a  Schwickerath  flask  is  employed.  AVhen  solids 
are  formed  by  the  action  of  the  gas,  the  motion  of  the  stirrer  projects 
them  to  the  sides  of  the  vessel,  and  thus  prevents  the  choking  of  the 
t«be.  K.  W.  W. 
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Hydrogen  Chloride  Generating  Apparatus.  Friedrich  W. 
KusTER  and  Fritz  Abegg  {Chem.  Gentr.,  1906,  885 — 886  ;  from  Zeit. 
chem.  Apparatenkunde,  1,  89 — 93). — The  apparatus  consists  essentially 
of  a  3 — 4  litre  bottle,  which  is  about  half  filled  with  crude  concentrated 
sulphuric  acid,  and  is  connected  by  means  of  a  vertical  tube  fitted  with 
a  stopcock  and  screw  clamp  with  an  upper  vessel  containing  crude 
concentrated  hydrochloric  acid.  The  flow  of  the  hydrochloric  acid  is 
regulated  by  the  clamp,  and  the  quantity  passing  into  the  lower  vessel 
may  be  seen  by  means  of  the  sight  tube  which  is  fitted  below  the 
clamp ;  this  tube  consists  of  a  narrow  tube  or  jet  fused  into  a  bulb. 
The  bottle  which  contains  the  sulphuric  acid  is  fitted  with  an  emptying 
cock  and  a  safety  tube  connected  with  a  reservoir.  When  the  ilow  of 
acid  is  stopped,  the  pressure  caused  by  the  small  quantity  of  gas  which 
is  subsequently  liberated  is  relieved  by  means  of  the  safety  tube  or  by 
opening  a  cock  in  a  T-piece  which  is  attached  to  the  delivery  tube. 

E.  W.  W. 

Electrolytic  Formation  of  Thiosulphates.  Mario  G.  Levi  and 
Mario  Yoghera  {Atli  R.  Accad.  Lincei,  1906,  [v],  15,  i,  322—328. 
Compare  this  vol.,  ii,  81). — The  authors  have  made  experiments  to  see 
if  oxidation  occurs  in  the  electrolytic  formation  of  thiosulphates  (Joe. 
cit.).  They  find  no  trace  of  tetrathionate,  the  formation  of  which  is 
prevented  by  the  high  potential  difference  at  the  electrodes  and  by  the 
agitation  of  the  anodic  liquid  by  the  hydrogen.  Using  anodes  of 
platinised  platinum,  the  yield  of  thiosulphate  is  24*8  per  cent.,  whilst 
with  nickel  it  is  only  4*6,  with  lead  9*9,  with  peroxidised  lead  6'4,  and 
with  iron  4'6  per  cent. ;  in  some  eases  sulphur  is  separated,  and  in 
others  sulphides  are  formed.  Increase  of  the  alkalinity  by  addition  of 
sodium  hydroxide  is  accompanied  by  a  large  diminution  in  the  yield, 
the  S"-ion  reacting  with  the  sodium  hydroxide.  The  greatest  yield  is 
obtained  when  the  solution  contains  only  a  little  sodium  carbonate. 

T.  H.  P. 

Sensitiveness  of  Selenium  to  Light.  Nigolaus  A.  Hesehus 
{Chem.  Gentr.,  1906,  i,  1080—1081  ;  from  Physikal.  Zeit.,  7, 
163 — 169). — A  simple  method  of  distinguishing  soft  from  hard 
selenium  is  described  in  the  original  paper.  Strong  light  temporarily 
affects  both  kinds  of  selenium.  The  time  required  for  the  element  to 
regain  its  original  condition  depends  simply  on  the  duration  of  the 
exposure  to  light,  but  shaking  has  a  great  influence  on  the  recovery. 
The  effect  of  light  is  due  to  the  selenium  itself  .and  not  to  selenides, 
the  phenomenon  being  caused  by  an  allotropic  dissociation.  When 
selenium  is  exposed  to  light  of  great  intensity,  the  dissociation  is 
.  increased  owing  to  the  penetration  of  the  light  to  a  greater  depth. 

E.  W    W. 
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Nitrosylseleaic  Acid.  Victor  Lenheb  aud  J.  H.  Mathews 
{J.  Amer.  CJtem.  Soc.,  1906,  28,  516— 518).— By  the  action  of  liquid 
nitrogen  tetroxide  on  coocentrated  selenic  acid  cooled  with  solid  carbon 
dioxide,  the  compound,  Se0.2(0'NO)2,  is  obtained  as  a  dark  blue  solid 
which  melts  at  —  13^^  and  decomposes  above  this  temperature  into  the 
nitrogen  oxide  and  selenic  acid.  Nitrosylselenic  acid,  OH*SeOo*0*NO, 
could  not  be  obtained.  E.  G. 

Some  Properties  of  Liquid  Nitrogen.  Hugo  Ebdmann  [Ber., 
1906,  39,  1207—1211.  Compare  Abstr.,  1905,  ii,  81  ;  Erdmann  and 
Bedford,  A.bstr.,  1904,  ii,  328,  557). — An  apparatus  is  described  for 
condensing  large  quantities  of  nitrogen,  which  can  now  be  obtained 
commercially  containing  only  small  amounts  of  impurities.  Liquid 
nitrogen  can  be  filtered  rapidly  through  a  folded  filter,  and  is  then  a 
clear,  mobile,  colourless  liquid,  which  has  a  sp.  gr.  lower  than  that  of 
ice  or  solidified  alcohol.  Anhydrous  oxygen  under  the  ordinary  pres- 
sure condenses  when  cooled  by  liquid  nitrogen,  but  not  by  liquid  air. 
Liquid  ozone  dissolves  slowly  in  liquid  nitrogen,  forming  a  clear  blue 
solution. 

A  table  is  given  of  the  coefiicients  of  expansion  of  oxygen  and 
nitrogen  at  varying  temperatures  and  under  varying  pressures  ;  the  « 
coefficient  of  oxygen  varies  from  0*00429 1  for  the  temperature  interval 
11—132°  under  1*4  mm.  pressure  to  0-003668  at  100°  under  759  mm. 
pressure,  whilst  that  of  nitrogen  varies  from  0'002996  for  the  tempera- 
ture interval  11—132°  under  06  mm.  pressure  to  0-003674  at  100° 
under  1000  mm.  pressure.  G.  Y. 

Atomic  Weight  of  Nitrogen.  Philippe  A.  Guye  {Ber.,  1906, 
39,  1 470— 1476.  Compare  Gray,  Trans.,  1905,  87,  1601  ;  Guye, 
Abstr.,  1904,  ii,  475,  557,  812;  1905,  ii,  442,  506,  702;  this  vol.,  ii, 
20). — The  values  for  the  atomic  weight  of  nitrogen  determined  by 
phy.sico-chemical  methods  vary  between  1 4*006  and  14012  with  a 
mean  of  14008.  The  values  are  obtained  from  density  determina- 
tions of  nitrogen,  ammonia,  nitrous  oxide,  and  nitric  oxide,  and  allow- 
ances have  been  made  for  deviations  from  Avogadro's  law.  The 
values  obtained  by  chemical  methods,  namely,  by  analysis  of  nitrous 
and  nitric  oxides,  vary  between  14*002  and  14015  with  a  mean  of 
14*010.  The  mean  of  the  two  values,  namely,  14*009  or  14*01,  is 
regarded  as  the  correct  atomic  weight  of  nitrogen.  J.  J.  S. 

Oxidation  of  Ammonia.  Otto  Schmidt  and  Rudolf  Bocker 
{Ber.,  1906,  39,  1366— 1370).— When  a  mixture  of  ammonia  and  air 
or  oxygon  is  heated  in  the  presence  of  platinum  or  platinised  asbestos 
at  a  low  red  heat,  a  75  per  cent,  yield  of  oxides  of  nitrogen  is  ob- 
tained. The  initial  product  is  nitric  oxide,  which  subsequently  is  con- 
verted mainly  into  nitrogen  trioxide.  C.  S. 

Theory  of  Ammoniacal  Compounds.  Basil  Kuriloff  {Ann. 
Chim.  I'hys.,  1906,  [viii],  7,  568 -574).— The  author  regards  the 
ammoniacal  compounds  of  metallic  salts  as  divisible  into  three  classes. 
There  are,  first,  ammoniacal  comi>ounds  of  constant  composition,  in 
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which  the  relative  proportion  of  ammonia  and  metallic  salt  is  a  simple 
one ;  second,  ammoniacal  compounds  the  composition  of  which  is  not 
constant,  but  in  which  a  variable  number  of  molecules  of  ammonia 
may  be  combined  with  one  molecule  of  a  salt  (compare  Bull.  Acad. 
St.  Petersh.,  1902,  17,  and  Reychler,  Abstr.,  1904,  ii,  403) ;  and 
third,  a  colloidal  class  in  which  there  is  no  definite  relationship  between 
the  quantities  of  ammonia  and  metallic  salt  present. 

The  author's  investigation  of  the  action  of  ammonia  on  zinc  chloride 
shows  that  compounds  of  the  first  class  may  pass  readily  into  those  of 
the  second  or  third  class.  The  second  type  of  ammoniacal  compound  is 
analogous  in  properties  with  hydrates,  molecular  compounds,  complex 
silicates,  and  similar  substances  (compare  van  Bemmelen,  Abstr., 
1904,  ii,  18),  whilst  the  third  is  similar  in  character  to  the  hydrogels 
(compare  Duclaux,  Abstr.,  1904,  ii,  162,  243,  325,  and  van  Bemmelen, 
Abstr.,  1897,  ii,  137  ;  1899,  ii,  12,  84;  1902,  ii,  70  ;  1904,  ii,  18). 

T.  A.  H. 

Action  of  Hydrogen  Peroxide  on  Phosphorus.  Theodor 
\VEYL(i?er.,  1906,  39,  1307— 1314).— Hydrogen  phosphide  is  evolved 
when  yellow  phosphorus  is  warmed  with  water.  A  6  per  cent, 
aqueous  solution  of  hydrogen  peroxide  acts  on  yellow  phosphorus  at 
about  60° ;  a  30  per  cent,  solution  behaves  similarly,  phosphorus  and 
phosphoric  acids  being  also  formed.  The  action  of  hydrogen  peroxide 
on  amorphous  phosphorus  or  on  Schenck's  phosphorus  is  much  more 
energetic  than  is  its  action  on  yellow  phosphorus,  the  action  being  violent 
with  solutions  which  contain  more  than  8  per  cent,  of  the  peroxide ; 
the  products  are  in  "this  case  also  hydrogen  phosphide,  phosphorous 
acid,  and  phosphoric  acid.  Hydrogen  phosphide  is  evolved  when 
amorphous  phosphorus  is  boiled  with  water ;  the  action  is  not  due  to 
any  alkali  derived  from  the  glass  vessels  used. 

The  evolution  of  hydrogen  phosphide  from  amorphous  phosphorus 
or  from  Schenck's  phosphorus  by  the  action  of  boiling  water,  sodium 
hydroxide,  or  hydrogen  peroxide  is  not  to  be  ascribed  to  the  presence  of 
yellow  phosphorus.  A.  McK. 

Variations  in  certain  Properties  of  Quartz.  Henri  Buisson 
{Compt.  rend.,  1906,  142,  881— 883).— The  density,  coefficient  of 
expansion,  indices  of  refraction,  and  rotatory  power  of  two  apparently 
perfect  cubes  of  quartz,  one  of  4  cm.,  the  other  of  5  cm.,  edge,  have  been 
accurately  measured.  The  numbers  obtained  are  all  very  slightly 
smaller  for  the  larger  cube.  The  properties  of  well-crystallised 
quartz  api)ear  to  vary  therefore  to  a  measurable  extent. 

H.  M.  D. 

Influence  of  Viscosity  in  Silicate  fusions.  Cornelius  Doelter 
{Centr.  Min,,  1900,  193-198.  Compare  yln?*.  Jieji.,  1904,  1,  227;  1905, 
2,  269). — Viscosity  has  an  impoitant  influence  on  the  behaviour  of  sili- 
cate-fusions ;  the  greater  it  is,  the  less  are  the  rates  of  solution,  cry.stal- 
lisation,  fusion,  diifusion,  &c. ;  eutectic  mixtures  are  le.ss  likely  to  be 
formed,  and  the  fusion  may  more  readily  become  supersaturated  and 
supercooled,  and  so  consolidate  as  a  glass.     The  rock-forming  silicates 
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(felspars,  pyroxenes,  *fec.)  are  much  more  viscous  than  the  minerals  of 
slags  (melilite,  dkermanite,  fayalite,  rhodonite,  itc),  and  still  more  so 
than  alloys ;  the  results  obtained  from  the  latter  cannot  therefoi-e  be 
applied  to  the  former.  L.  J.  S. 

Colloidal  Sodium  Chloride.  Gael  Paal  {Ber.,  1906,  39, 
1436 — 1441). — The  additive  compounds  of  ethyl  chloroacetate  with 
ethyl  sodiomalonate  and  similar  substances  (Michael,  Abstr.,  1 905, 
i,  855)  show  unexpected  stability  ;  hence  the  author  concludes  that  the 
reaction  proceeds  in  the  normal  way  and  the  sodium  chloride  remains 
as  an  organosol  in  the  benzene.  If  an  excess  (5 — 6  vols.)  of  light 
petroleum  of  low  boiling  point  is  added  to  the  orange-coloured, 
opalescent  benzene  solution  of  the  reaction-product  of  ethyl  chloro- 
acetate and  ethyl  sodiomalonate,  a  white,  flocculent  precipitate  contain- 
ing 65 — 70  per  cent,  of  sodium  chloride  is  obtained,  and  the  filtrate  is 
free  from  salt.  This  behaviour  is  not  due  to  the  decomposition  of  an 
additive  compound,  because  other  anhydrous  solvents,  excepting  methyl 
and  ethyl  alcohols,  do  not  cause  precipitation  ;  moreover,  the  freshly- 
precipitated  substance  retains  its  sol  character,  dissolving  in  benzene  to 
an  orange-coloured,  opalescent  solution,  from  which  it  is  reprecipitated 
unchanged  by  light  petroleum.  The  precipitate  is  not  the  pure  sodium 
chloride  organosol,  but  an  adsorption  compound  of  this  and  an  organic 
complex. 

Attempts  to  separate  the  colloidal  sodium  chloride  by  dialysis  cause 
the  formation  of  the  gd  containing  80  per  cent,  of  sodium  chloride. 
The  gel  obtained  by  drying  the  sol  is  an  orange-coloured,  amorphous 
substance  which  dissolves  completely  in  water  forming  a  solution  neutral 
to  litmus.  C.  S. 

Colloidal  Sodium  Chloride.  Fritz  Ephraim  {Ber.,  1906,  39, 
1705). — A  claim  for  priority  (compare  Abstr.,  1902,  i,  269  ;  Paal, 
preceding  abstract).  0.  S. 

Two  Acid  Sodium  Sulphates.  Jon.  D'Ans  {Ber.,  1906,  39, 
1534 — 1535). — The  author  confirms  the  existence  of  trisodium 
hydrogen  sulphate,  Na3H(S04)2,  which  crystallises  in  glistening 
needles,  when  a  molecular  solution  of  sodium  sulphate  and  sulphuric 
icid  is  concentrated  and  cooled.  The  hydrate,  Na3H(S04)2,H.,0,  is 
formed  when  sodium  sulphate  and  sulphuric  acid  in  the  proportion  to 
form  trisodium  hydrogen  sulphate  are  added  to  a  hot  solution  contain- 
ing 16  5  per  cent,  of  sulphuric  acid  and  35  per  cent,  of  sodium  sulphate  ; 
the  resulting  .solution  remains  often  persistently  supersaturated,  but 
on  addition  of  a  small  crystal  the  hydrate  separates  in  glistening, 
rhombic  prisms,  which  weather  slowly  on  exposure  to  air. 

The  solubility  of  sodium  sulphate  in  dilute  sulphuric  acid  rises  rapidly 
with  the  strength  of  the  sulphuric  acid  until  with  8  67  per  cent,  of 
sulphuric  acid  the  saturated  solution  contains  32  per  cent,  of  sodium 
sulphate;  from  this  point  onwards,  the  solubility  increases  only  slowly, 
rising  to  33-6  per  cent,  of  sodium  sulphate  in  15'4  per  cent,  sulphuric 
acid ;  !ift«r  which  the  solubility  slowly  decreases  with  each  further 
increase  in  the  percentage  of  sulphuric  acid. 

24—2 
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The  metastable  solution  containing  16  "35  per  cent,  of  sulphuric  acid 
and  34'6  per  cent,  of  sodium  sulphate  is  saturated  to  both  sodium 
sulphate  and  trisodium  hydrogen  sulphate.  G.  Y. 

Commercial  Preparation  of  Calcium  Hydride.  George  F. 
Jaubert  {Gompt.  rend.,  1906,  142,  788 — 789.  Compare  Moissan, 
Abstr.,  1899,  ii,  25). — Calcium  prepared  at  the  rate  of  100  kilograms 
per  hour  by  electrolysis  of  the  fused  chloride  with  a  current  of  7500 
amperes  and  20  volts  is  heated  in  a  current  of  hydrogen  in  horizontal 
retorts.  The  crude  calcium  hydride  thus  obtained  contains  90  per 
cent,  of  the  pure  compound  mixed  with  the  oxide  and  nitride,  and  is 
employed  in  aeronautics,  for  on  decomposition  with  water  it  yields 
1  cubic  metre  of  hydrogen  per  kilogram,  which  is  equivalent  to  a 
lifting  power  of  1200  grams.  M.  A,  W. 

Earth  Alkali  and  Allied  Peroxides :  Properties  and  Appli- 
cations. R.  VON  FoREGGER  and  Herbert  Philipp  {J.  Soc.  Chem. 
Ind.,  1906,  25,  298 — 302). — Commercial  calcium  peroxide  which  has 
no  water  of  crystallisation  is  a  compound  of  calcium  peroxide  with 
calcium  hydroxide  and  contains  about  60  per  cent,  of  the  peroxide; 
its  average  sp.  gr.  is  0'603.  It  yields  a  larger  percentage  of  available 
oxygen  than  the  crystalline  hydrate  of  the  formula  Ca02,8H20,  into 
which  it  can  be  converted.  A  third  variety  having  the  composition 
Ca02,2H20  is  also  known  ;  when  the  commercial  variety  is  added  to 
water,  it  forms  this  substance  and  then  undergoes  a  molecular  change 
as  shown  by  the  equation  Ca02,2H20  ZI^  Ca(OH).2,H202.  The  complete 
decomposition  of  calcium  peroxide  in  aqueous  solution  is  only  effected 
after  boiling  for  several  hours  ;  in  a  dry  atmosphere  it  may  be  heated 
to  200°  without  decomposing,  and  it  is  non-explosive.  It  stands  mid- 
way between  neutral  and  acid  solutions  of  calcium  permanganate  in 
the  amount  of  available  oxygen  which  it  can  produce,  but  has  the 
advantage  over  these  of  yielding  insoluble  calcium  sulphate  as  the  only 
by-product. 

Commercial  strontium  peroxide  is  also  dehydrated  and  consists  of 
85  per  cent,  of  peroxide  with  15  per  cent,  of  hydroxide.  It  has  a 
sp.  gr.  0  546.  Like  calcium  peroxide,  it  is  very  stable  in  a  dry  atmos- 
phere, and  can  be  heated  to  150°  without  loss  in  available  oxygen;  it 
is  partially  decomposed  by  water  without  the  aid  of  acids. 

Commercial  magnesium  peroxide  consists  of  peroxide  and  hydroxide 
and  water ;  it  ordinarily  contains  8  per  cent,  of  available  oxygen,  and 
has  a  sp.  gr.  0*615  ;  it  can  be  heated  in  a  dry  atmosphere  to  160° 
without  decomposition. 

Commercial  zinc  peroxide  is  a  yellowish- white  powder  of  sp.  gr.  1*57 1 
containing  50  per  cent,  of  peroxide,  the  remainder  being  hydroxide 
and  moisture.  It  does  not  lose  its  oxygen  when  heated  in  dry  air  to 
170°  P.  H. 

Solubility  of  Gypsum  in  Solutions  of  Ammonium  Sulphate. 
James  M.  IJell  and  W.  C.  Tabku  {J.  Physical  C/icm.,  1906, 10, 1 19— 122). 
— The  experiments  of  Cohu  and  of  Sullivan  prove  that  the  solubility 
of  gypsum  decreases  with  increasing  ammonium  sulphate,  but  after- 


INORGANIC  CHEMISTRY.  353 

wards  increases.  Neither  observer  obtained  a  double  sulphate  of 
calcium  and  ammonium,  and  it  is  possible  therefore  that  such  double 
sulphate,  stated  by  Fassbender  to  be  formed  at  40 — 50°,  is  not  stable 
at  the  temperature  of  Sullivan's  experiments  (25°).  The  author  has 
therefore  investigated  the  solubility  curve  for  the  system  calcium 
sulphate,  ammonium  sulphate,  water  at  the  temperature  50°.  The 
results  indicate  a  short  decrease  in  solubility  of  the  gypsum,  which 
afterwards  increases  to  a  maximum  at  about  420  grams  per  litre  of 
ammonium  sulphate  ;  at  this  point  the  composition  of  the  solid  phase 
changes,  the  double  salt,  CaS04,(NH4)2S04,2H20,  being  formed,  the 
solubility  of  which  decreases  to  about  560  gi-ams  of  ammonium  sul- 
phate, after  which  the  latter  salt  forms  the  solid  phase.  The  composi- 
tion of  the  double  salt  was  determined  by  finding  the  composition  of 
the  solid  which  could  be  added  to  the  solution  without  changing  its 
composition  (see  Abstr.,  1902,  ii,  495),  L.  M.  J. 

Solubility  of  Gypsum  in  Magnesium  Sulphate  Solutions. 
Frank  K.  Cameron  and  James  M.  Bell  {J.  Physical  Chem.,  1906,  10, 
210 — 215). — Owing  to  the  difficulty  of  determining  small  quantities 
of  calcium  in  the  presence  of  large  quantities  of  magnesium  salts,  the 
weight  of  gypsum  dissolved  was  found  from  the  loss  of  weight  of 
a  crystal  of  selenite.  The  solubility  curve  found  is  remarkable, 
exhibiting  a  minimum  and  maximum  ;  the  solubility  falls  from  2*046 
(grams  per  litre)  to  about  1*46  at  13  grams  per  litre  of  MgS04.  It 
then  increases  to  a  maximum  of  about  1'64  at  105  grams  MgSO^, 
after  which  it  decreases  to  0'5  in  a  saturated  solution  of  magnesium 
sulphate.  The  temperature  throughout  was  25°.  The  author  suggests 
that  the  peculiar  form  of  the  curve  may  be  due  to  (1)  changes  in 
density  of  the  solvent  or  (2)  opposing  influences  of  sulphion  and 
magnesion  (see  Abstr.,  1904,  ii,  544  ;  1905,  ii,  388).  L.  M.  J. 

Relative  Solubility  of  Certain  Sparingly  Soluble  Calcium 
and  Barium  Salts.  Harry  W.  Foote  and  George  A.  Menge 
{Amffr.  Chem.  J.,  1906,  35,  432 — 445). — Experiments  have  been 
carried  out  with  the  object  of  determining  the  relative  solubility  of 
calcium  and  barium  carbonates,  oxalates,  and  fluorides  in  water  at  the 
ordinary  temperature.  The  sparingly  soluble  calcium  salt  was  treated 
with  a  solution  of  barium  chloride  of  known  strength,  and  the 
corresponding  barium  salt  with  an  equivalent  solution  of  calcium 
chloride.  The  mixtures  were  shaken  until  equilibrium  was  established, 
and  the  proportions  of  barium  and  calcium  in  the  solution  were  then 
estimated.     The  results  are  tabulated. 

It  is  shown  from  theoretical  considerations  that  the  relative 
Bolubility  of  the  salts  is  expressed  by  the  square  root  of  the  ratio  of 
the  calcium  and  barium  chlorides  on  the  assumption  that  the  sparingly 
soluble  salts  do  not  undergo  hydrolysis,  or  by  the  cube  root  of  this 
ratio,  aasuming  that  the  pure  salts  hydrolyse  completely.  In  the  case 
of  the  carbonates,  the  relative  solubility  CaCOj/BaCOj  is  1-31  cal- 
culating on  the  former  assumption,  or  1-20  calculating  on  the  latter 
assumption.     It  was  found  that  a  certain  proportion  of  mixed  crystals 
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was  formed  in  the  experiment,  and  on  making  a  correction  for  tins  the 
relative  solubility  becomes  1'15.  In  the  case  of  the  oxalates,  the 
relative  solubility  CaCgO^/BaCgO^,  assuming  that  no  hydrolysis  occurs, 
was  found  to  be  0'22.  The  results  obtained  with  calcium  and  barium 
fluorides  were  only  of  qualitative  interest  and  showed  that  barium 
fluoride  is  very  much  more  soluble  than  the  calcium  salt. 

The  relative  solubilities  of  the  carbonates  and  oxalates  obtained  by 
this  method  are  compared  with  those  calculated  from  the  absolute 
solubilities  of  these  salts  as  determined  by  Kohlrausch  and  Rose 
(Abstr.,  1894,  ii,  7),  and  are  found  to  be  in  fair  agreement.       E.  G. 


Dissociation  of  Barium  Carbonate.  Alexis  Finkelstein  {Ber., 
1906,  39,  1585—1592.  Compare  Isambert,  Abstr.,  1878,  373  ;  Brill, 
Abstr.,  1905,  ii,  522). — The  author  has  investigated  the  dissociation 
of  barium  carbonate  by  Isambert' s  method  {loc.  cit.).  After  being 
dried  at  1000°  in  a  current  of  carbon  dioxide,  barium  carbonate  was 
heated  in  a  platinum  boat  (which  is  not  attacked  in  the  absence  of 
oxygen)  in  a  glazed  porcelain  tube  in  a  cun*ent  of  nitrogen.  The  tube 
was  heated  below  1200°  by  means  of  a  Heraeus  platinum  spiral,  above 
1200°  by  a  carbon  resistance.  The  temperatures  were  measured  by  a 
Le  Chatelier  thermo-element.  The  current  of  nitrogen  was  passed  at 
the  rate  of  1  litre  in  thirty  minutes,  and  the  carbon  dioxide  in  the 
issuing  gas  determined.  At  high  temperatures,  the  nitrogen  was 
mixed  with  an  amount  of  carbon  dioxide  less  than  that  corresponding 
with  the  partial  pressure  at  the  given  temperature.  At  temperatures 
between  915°  and  1100°,  the  partial  pressures  of  the  barium  carbonate 
as  observed  agree  well  with  those  calculated  by  the  equation  : 
^ogpJP2  =  1  -43  X  10*{T^  -  T^)I{T^T^).  From  1 100°  to  1350°,  the  partial 
pressures  as  observed  were  lower  than  the  calculated.  The  temperature 
of  decomposition  of  barium  carbonate  under  750  mm.  pressure  is  found 
by  extrapolation  to  be  1352°.  This  would  not  be  observed  experi- 
mentally, because  of  the  fusion  of  the  surface  of  the  carbonate.  Un- 
dissociated  barium  carbonate  does  not  melt  at  1350°,  but  the  basic 
carbonate  melts  below  950°  (compare  Le  Chatelier,  Abstr.,  1887,  431). 

The  basic  carbonate,  BaO.BaCOg,  is  formed  by  prolonged  heating  of 
the  carbonate  at  1120°,  and  dissolves  barium  oxide,  as  also,  at  higher 
temperatures,  barium  carbonate.  The  partial  pressures  of  the  basic 
carbonate  observed  between  1020°  and  1250°  agree  with  those 
calculated  by  the  equation  :  log;;i/;).^  =  1-335  x  W{T^  -  T^)I{T^T.^.  The 
temperature  of  decomposition  of  the  basic  carbonate  under  750  mm. 
pressure  is  found  by  extrapolation  to  be  1454°  (compare  Brill, /oc.  cit.). 
In  carbon  dioxide  under  pressures  higher  than  the  corresponding 
pressure  of  barium  carbonate  at  the  given  temperature,  the  basic 
carbonate  is  converted,  but  not  completely,  into  the  carbonate  ;  when 
treated  with  water,  it  forms  barium  hydroxide  and  barium  carbonate. 

The  heats  of  reaction  are  expressed  by  the  equations  :  (1)  2BaC03  = 
BaOjBaCOg  +  COj -653x1 0»  cal.  (2)  BaO.BaCOg  =  2BaO  +  COj - 
6-11x104  cal.  (3)  BaCO.5  +  BaO  =  BaO,BaCO3-0-21xl04  cal.  (4) 
BaCOg  =  BaO  +  COg  -  6-32  x  1 0 '  cal.  It  follows  that  the  specific  heat 
of  barium  carbonate  is  the  same  as  that  of  BaO  +  CO,.  G.  Y. 


INORGANIC  CHEMISTRY.  355 

Alloys  of  Magnesium  with  Cadmium,  Zinc,  Bismuth,  and 
Antimony.  Georg  Grube  [Zeit.  anorg.  Cheni.,  1906,  49,  72 — 92). — 
From  the  results  of  an  investigation  of  these  systems  by  Tammann's 
method  of  thermal  analysis,  controlled  by  microscopic  observations, 
the  author  has  obtained  evidence  of  the  existence  of  the  follow- 
ing definite  crystalline  compounds  :  CdMg,  ZujMg,  BigMgg,  and 
Sb,Mg3. 

The  freezing-point  curve  of  the  system  magnesium — cadmium  falls 
continuously  from  the  melting  point  of  magnesium  to  that  of  cadmium, 
but  shows  a  slight  break  at  82-19  per  cent,  by  weight  of  the  latter 
metal,  corresponding  with  the  composition  of  the  compound  CdMg  ; 
this  substance  forms  a  complete  series  of  mixed  crystals  with  both  its 
components.  When  the  cooling  is  rapid,  the  crystals  separating 
between  20  and  95  per  cent,  of  cadmium  are  not  homogeneous,  owing  to 
equilibrium  between  the  melted  alloy  and  the  crystals  not  being 
established  with  sufficient  rapidity.  There  is  no  evidence  of  the 
existence  of  the  compounds  CdMg^  and  CdMgj^  mentioned  by 
Boudouard  (Abstr.,  1902,  ii,  501). 

The  compound  CdMg  is  greyish-white  and  slightly  harder  than 
cadmium  ;  it  becomes  oxidised  in  moist  air  and  is  readily  acted  on 
by  water. 

The  freezing-point  curve  of  the  system  magnesium — zinc  shows  a  very 
distinct  maximum  at  15 '68  per  cent,  by  weight  of  the  former  metal, 
corresponding  with  the  compound  MgZug,  and  two  eutectic  points 
at  48'3  and  3*2  per  cent,  by  weight  of  magnesium  respectively  ;  no 
mixed  crystals  are  formed.  Contrary  to  Boudouard's  contention,  no 
compound  of  the  formula  ZnMg^  exists. 

Most  of  the  alloys  of  this  system  are  brittle.  The  compound 
MgZn^  is  white,  lustrous,  and  harder  than  its  components ;  it  is  not 
affected  by  water. 

The  freezing-point  curve  of  magnesium-bismuth  alloys  consists  of 
only  three  branches ;  there  is  a  well-defined  maximum  at  710°  and 
85  09  per  cent,  by  weight  of  bismuth  corresponding  with  a  compound 
MgjBio,  as  well  as  a  eutectic  point  at  552°  and  65  per  cent,  of  the  last- 
mentioned  metal.  The  compound  MggBi^  is  practically  insoluble  in 
bismuth,  so  that  the  freezing  point  of  the  latter  metal  is  not  affected. 
No  mixed  crystals  are  formed. 

The  compound  MggBij  is  steel-grey  in  colour,  very  brittle,  and 
becomes  slowly  oxidised  in  moist  air. 

The  freezing-point  curve  of  magnesium-antimony  alloys  shows  a 
well-defined  maximum  at  about  950°  and  76'6  per  cent,  of  the  latter 
metal,  corresponding  with  a  compound  MggSbj,  as  well  as  two  eutectic 
points  at  627°  and  39'5  per  cent,  and  594°  and  975  per  cent,  of 
antimony  respectively ;  in  this  case  also  there  is  no  indication  of 
mixed  crystals. 

The  compound  MggSbj  forms  steel-grey  needles  and  is  slowly 
oxidised  in  the  air.  The  alloys  become  more  brittle  as  the  proportion 
of  antimony  increases.  G.  S. 

Lead  and  Sulphur.  K.  FniEDUicn  and  A.  Leroux  {AfetaUurgte, 
1905,  2,  536 — 539). — The  freezing-point  curve  of  mixtures   of  load 
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with  lead  sulphide  has  been  studied.  Pure  natural  galena  was  em- 
ployed, the  precipitated  sulphide  not  being  found  to  give  a  homo- 
geneous product  when  fused  and  examined  microscopically.  Lead 
sulphide  melts  at  1 103°,  and  from  this  point  the  curve  falls  without  a 
break.  The  eutectic  horizontal  is  at  327°,  and  extends  continuously 
throughout.  It  was  not  found  possible  to  deteimine  the  position  of 
the  lead  branch  of  the  curve,  which  must  be  very  short.  Micrographic 
examination  shows  the  presence  of  only  two  constituents,  the  glistening 
white  crystals  of  .sulphide  and  the  duller  lead.  The  existence  of  the 
two  lower  sulphides,  PbgS  and  Pb^S  (Bred berg,  1829),  is  thus  dis- 
proved. C.  H.  D. 

Halogen  Compounds  of  Thallium.  Yictor  Thomas  {Compt. 
rend.,  1906,  142,838—841.  Compare  Abstr.,  1901,  ii,  60,  100,  159, 
607;  1902,  ii,  79,  322  ;  1903,  ii,  147).— The  heats  of  solution  of  the 
tetrahydrates  of  thallium  chloride,  bromide,  and  the  two  chloro-bromo- 
compounds  are  respectively  -21,  -l-2'2,  -2*9,  and  -  2-8  Cal.  ;  the 
heats  of  formation  of  the  two  last  compounds,  TlCl2Br,4H20  and 
TlClBr2,4H20,  from  thallic  chloride  and  bromide  are  0*6  and  0"7  Cal. 
respectively,  whence  it  follows  that  they  are  definite  chemical  compounds 
and  not  merely  isomorphous  mixtures. 

Chlorine  combines  with  thallous  chloride  at  the  temperature  of 
liquid  chlorine  to  form  the  chloride,  Tl^Clgj  at  the  ordinary  temperature, 
the  dichloride,  TlgCl^,  is  formed,  whilst  in  sealed  tubes  under  a  pressure 
of  6  to  7  atmospheres  a  higher  chloride  is  formed  which  has  not  yet 
been  identified.  M.  A.  W. 

Solidification  of  Copper.  P.  Dejican  {Rev.  de  Metcdlurgie,  1906, 
3,  233 — 242). — The  freezing  point  of  pure  copper,  prepared  by  de- 
oxidation  of  best-selected  copper  in  hydrogen  and  fusion  under  charcoal, 
was  found  to  be  1085°,  thus  confirming  Holborn  and  Day's  value  of 
1084°  (Abstr.,  1901,  ii,  84).  The  freezing  point  is  depressed  by  the 
addition  of  cuprous  oxide,  the  eutectic  point  being  reached  at  4*7  per 
cent,  of  oxide  and  1065°  (compare  Heyn,  Abstr.,  1904,  ii,  406).  This 
was  confirmed  by  micrographic  examination.  The  eutectic  point  is  so 
well  defined  as  to  be  a  convenient  fixed  point  in  the  standardisation  of 
pyrometers. 

The  freezing  point  of  copper  is  depressed  by  the  addition  of 
aluminium,  a  temperature  of  1039°  being  reached  at  8"6  per  cent,  of 
aluminium  (compare  Guillet,  Abstr.,  1905,  ii,  712).  C  H.  D. 

Red  and  Blue  Modifications  of  Colloidal  Copper.  Carl  Paal  and 
WiLHKLM  Lkuze  (/)'er.,  1 906,  39, 1550—1557.  Compare  Billitzer,  Abstr., 
1902,  ii,  454;  Gutbier,  Abstr.,  1903,  ii,  82 ;  Gutbier  and  H of meier,  Abstr., 
1905,  ii,  327). — The  reduction  of  colloidal  copper  oxide  in  concentrated 
solutions  (see  this  vol.,  ii,  358)  by  means  of  hydrazine  hydrate  leads  to 
the  formation  of  the  unstable  blue  liquid  hydrosol,  but  in  warm  solutions 
containing  not  more  than  25  per  cent,  of  copper  in  presence  of  a  small 
amount  of  ammonia  to  the  formation  of  the  stable  red  liquid  hydrosol  of 
copper.  Colloidal  cuprous  hydroxide  isformed  as  an  intermediate  product. 
The  liquid  hydrosol,  which  is  red  by  transmitted  but  black  by  reflected 
light,  and  the  solid  red  hydrosol,  which  is  obtained  on  evaporation  of 
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the  solution  containing  a  small  excess  of  hydrazine  hydrate,  are  stable 
through  long  periods  in  the  absence  of  air.  When  exposed  to  air,  the 
red  liquid  hydrosol  becomes  green,  orange,  and  finally  the  colour  of  the 
colloidal  copper  oxide  solution.  The  hydrogel  of  the  blue  modification 
is  formed  when  electrolytes  are  added  to  the  red  liquid  hydrosol.  A 
hydrosol  containing  80  per  cent,  of  copper  in  combination  with  lysalbic 
acid  is  obtained  by  careful  addition  of  acetic  acid  to  a  solution  of  red 
olloidal  copper  and  sodium  lysalbate  ;  it  is  stable  when  solid,  and  is 
in.'ioluble  in  water,  but  dissolves  in  aqueous  alkali  hydroxides,  Red 
colloidal  copper  is  formed  also  by  reduction  of  colloidal  copper  oxide  in 
presence  of  sodium  protalbate  or  lysalbate  by  hydrogen  at  200°. 

The  compound  of  the  blue  hydrosol  with  protalbic  acid  is  obtained 
on  careful  addition  of  sulphuric  acid  to  the  concentrated  solution  of 
colloidal  copper  oxide  and  sodium  protalbate  as  a  dark  copper-coloured, 
'liocculent  precipitate,  which  is  readily  oxidised  by  air,  and  when  still 
moist  dissolves  in  dilute  alkali  hydroxides,  forming  a  solution  which  is 
iiilky  and  copper-red  by  reflected,  but  deep  blue  by  transmitted  light. 

G.  Y. 

Action  of  Sulphuric  Acid  on  Copper.  C.  H.  Sluiter  {Chem. 
Centr.,  1906,  i,  903—904;  from  Chem.  Weekblad.,  3,  63— 66).— The 
reduction  theory  affords  a  better  explanation  of  the  action  of  sulphuric 
acid  on  copper  than  the  oxidation  theory  (compare  van  Deventer, 
Abstr.,  1905,  ii,  383).  The  formation  of  copper  sulphide  can  only  be 
rationally  accounted  for  by  the  assumption  that  hydrogen  is  liberated 
and  reduces  the  sulphur  dioxide  to  hydrogen  sulphide.  The  hypothetical 
reduction  of  sulphur  dioxide  by  copper  is  not  supported  by  any  analogous 
reaction.  Further  evidence  of  the  formation  of  hydrogen  is  afforded  by 
the  fact  that  when  a  solution  of  nitrobenzene  in  sulphuric  acid  is  heated 
with  copper  at  130°,  aniline  is  formed.  When,  however,  sulphuric  acid 
containing  12  per  cent,  of  sulphur  trioxide  is  heated  with  copper  at  140°, 
sulphur  dioxide  is  evolved,  but  aniline  is  not  formed,  E.  W.  W. 

Special  Brasses,  Leon  Guillet  {Rev.  de  Metallurgie,  1906,  3, 
-43 — 288). — Special  brasses  are  industrial  alloys  of  copper  and  zinc  to 
which  a  third  metal  is  added.  The  structure  of  such  alloys  geuenilly 
resembles  that  of  the  copper-zinc  alloys,  but  the  added  metal  is 
equivalent  to  a  certain  quantity  of  zinc,  so  that  the  properties  of  the 
ternary  alloy  correspond  most  closely,  not  with  the  copper-zinc  alloy 
containing  the  proportion  of  zinc  actually  present,  but  with  another 
copper-zinc  alloy,  containing  a  different  proportion,  the  "fictitious" 
proportion  of  zinc.  For  instance,  an  alloy  of  70  per  cent,  of  copper,  28 
of  zinc,  and  2  of  aluminium  does  not  correspond  in  properties  and  micro- 
Btnicture  with  one  of  70  copper  and  30  zinc,  but  with  one  of  6363  copper 
and  3637  zinc.  The  author  has  determined  the  "  coefficient  of  equiva- 
lence "  of  a  number  of  metals  in  thus  replacing  zinc.  Aluminium  has 
the  coefficient  6,  manganese  05,  iron  09,  tin  2,  lead  1,  silicon  10,  and 
magnesium  2.  Antimony  do? s  not  enter  into  solid  solution,  but  forms 
a  i?eparate  constituent  when  eVen  small  quantities  are  added.  In  other 
ca.'^es,  a  .separate  constituent  does  not  appear  until  a  considerable 
quantity  of  the  third  metal  has  been  added.  When  this  limit  is 
reached,  the  rule  of  equivalence  no  longer  holds  good. 
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The  results  of  Shepherd  for  copper-zinc  alloys  (Absfcr.,  1904,  ii,  662) 
are  generally  confirmed,  but  the  /3  solid  solutions  are  found  to  have  a 
greater  range  than  described  by  him,  extending  from  505  to  54'75  per 
cent,  of  copper.  For  alloys  containing  from  54  to  63  per  cent,  of 
copper,  that  is,  composed  of  the  a-  and  ^-constituents,  the  composition 
can  be  determined  by  microscopic  examination  with  an  error  of  05 
per  cent,  or  less. 

The  action  of  tin  in  retarding  the  corrosion  of  copper-zinc  alloys  by 
sea  water  is  attributed  to  its  removing  the  solid  solution  )8,  which  is 
most  liable  to  attack,  and  replacing  it  by  a  highly  resistant 
constituent. 

The  properties  of  the  alloys  examined  are  tabulated,  and  the  paper 
contains  59  photo-micrographs.  C  H.  D. 

Alloying  of  Copper  with  Pure  Iron  and  Iron-carbon  Alloys. 
V.  O.  Pfeiffer  {Metallurgie,  1906,  3,  281 — 287). — Previous  experi- 
ments to  determine  the  alloying  power  of  copper  with  iron  have  led  to 
very  discordant  results.  The  author's  experiments,  carried  out  by 
melting  copper  with  pure  iron  in  a  magnesia  crucible  in  an  electric 
furnace,  show  that  no  depression  of  the  freezing  point  of  either  iron  or 
copper  is  produced  by  the  addition  of  the  other  metal.  Microscopic 
examination  confirms  the  conclusion  that  iron  and  copper  are  mutually 
insoluble.  The  supposed  alloys  described  previously  are  considered  to 
be  solidified  emulsions  ;  the  specific  gravity  of  the  two  fused  metals 
being  nearly  equal,  and  the  viscosity  of  the  iron  considerable,  separa- 
tion into  two  layers  only  takes  place  very  slowly.  "When  sufficient 
time  is  allowed  for  the  separation,  the  copper  layer  is  found  to  be  free 
from  iron. 

In  similar  manner,  copper  and  iron-carbon  alloys  are  found  to  be 
mutually  insoluble,  although  finely  emulsified  mixtures  are  readily 
obtained.  C.  H.  D. 

Colloidal  Copper  Oxide.  Carl  Paal  and  Wilhelm  Leuze  {Ber.f 
1906,  39,  1545—1549.  Compare  Paal,  Abstr.,  1902,  ii,  500,  503  ;  Ley, 
Abstr.,  1905,  ii,  524). — The  deep  bluish-violet  liquid  hydrosol  of  copper 
hydroxide  is  formed  when  an  alkali  hydroxide  is  added  to  a  suspension 
of  copper  protalbate  or  lysalbate.  A  comparatively  concentrated 
colloidal  solution  is  obtained  if  further  amounts  of  the  copper  salt  and 
the  alkali  hydroxide  are  added  alternately  until  a  permanent  precipi- 
tate is  formed.  The  colloidal  solution  always  contains  small  amounts 
of  diffusible  copper  compounds,  and  when  ammonia  is  added  the  diffused 
solution  contains  the  blue  ammoniacal  compound  of  copper  hydroxide. 
During  the  dialysis,  the  liquid  hydrosol  becomes  dirty-blue  to  violet 
by  reflected,  brownish- violet  to  deep  brown  by  transmitted  light,  perhaps 
in  consequence  of  dehydration  of  the  colloidal  copper  hydroxide.  On 
evaporation  of  the  liquid  hydrosol  in  a  vacuum,  colloidal  copper  oxide 
is  obtained  in  stable,  brittle,  glistening,  black  or  bluish-black  scales, 
which  are  soluble  in  water.  The  adsorption  compound  of  the  hydrosol 
with  lysalbic  or  protalbic  acid  is  precipitated  on  careful  addition  of  a 
dilute  acid  to  tlie  colloidal  solution.  The  liquid  hydrosol  is  reduced  by 
hydroxylamine  to  cuprous  oxide,  by  hydrazine  hydrate  to  colloidal 
copper.  G.  Y. 
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Copper  Nitride.  AntoineGuntz  and  Hexry  Bassett,  jun.  {Dull. 
Soc.  chim.,  1906,  [iii],  35,  201—207.  Compare  Abstr.,  1903,  ii,  79). 
— When  cuprous  oxide,  prepared  by  Russell's  method  (Abstr.,  1894-,  ii, 
93),  is  heated  at  265°  in  a  current  of  dry  ammonia,  a  green  product  is 
formed  which  consists  principally'  of  copper  nitride,  CUgN,  but  contains 
in  addition  small  quantities  of  copper,  cuprous  chloride  (derived  from  the 
cuprous  oxide  used),  and  ammonia  (compare  Beilby  and  Henderson, 
Trans.,  1901,  79,  1253).  Hydrochloric  acid  converts  the  nitride  into 
cuprous  chloride  and  ammonia.  Sulphuric  acid  behaves  similai-ly,  form- 
ing cupric  sulphate  and  metallic  copper.  Nitric  acid  rapidly  oxidises 
the  nitride,  only  a  portion  of  the  nitrogen  of  the  latter  being  con- 
verted into  ammonia.  Alkalis  slowly  attack  the  nitride,  forming 
ammonia  and  cuprous  oxide.  T.  A.  H. 

Barium  and  Mercury  Iodides.  Andre  Duboin  {Compt.  rend.,  1 906, 
142,  887 — 889.  Compare  this  vol.,  ii,  231). — The  composition  of  an 
aqueous  solution  saturated  with  barium  and  mei'curic  iodides  corre- 
sponds with  the  formula  BaI.,,r33HgTo,7-76H.20.  On  cooling  this 
solution,  after  saturating  it  with  mercuric  iodide  at  70^,  small  crystals 
are  obtained  of  the  composition  Bal2,5HgI.2,8H.20,  and  having  the  sp. 
gr.  4  63  at  0°.  Occasionally  crystals  containing  3  mols.  of  mercuric  iodide 
per  2  mols.  of  barium  iodide  separate  from  the  mother  liquor.  On  cooling 
a  solution  corresponding  with  Bal^, l'30HgIo, 10 •4  IH^O,  large  prisms  of 
the  composition  2Bal2,3HgT2,16HoO  are  deposited  ;  sp.  gr.  4  at  0^ 
When  a  solution  corresponding  with  HgIo,l"07BaI.2,9'71H.,O  is  slowly 
evajMJrated  over  strong  sulphuric  acid,  prismatic  crystals  of  the  formula 
3BaI.,,5Hgl2,21H20  are  obtained  ;  these  are  very  deliquescent,  and 
have  a  sp.  gr.  406  at  0°.  H.  M.  D. 

Rare  Earths.  Geckoes  Urbain  {J.  Chim.  phys.,  1906,  4,  31 — 66). 
— The  paper  is  a  resume  of  the  author's  work  published  at  intervals 
since  1899.  The  first  portion  deals  with  a  general  view  of  the  points 
of  interest  and  fields  for  research  in  connection  with  the  rare  earths  ; 
the  methods  of  separation  are  next  discussed,  and  especially  the  use  of 
a  separating  compound  isomorphous  with  the  salts  it  is  desired  to 
separate  (Abstr.,  1904,  ii,  37,  173).  During  the  separation  it  is 
neces.sary  to  control  the  progre.ss  of  the  fractionating  from  time  to  time, 
and  methods  available  are  considered  ;  the  colour  of  the  salts  is  at  first 
a  sufficient  guide,  later  the  absorption  and  spark  spectra  of  the  several 
con55ecutive  fractions  are  the  best  criteria.  The  method  used  for  the 
determination  of  the  atomic  weight  is  also  briefly  discussed  (Abstr., 
1904,  ii,  340,  486).  For  the  determination  of  the  degree  of  purity,  the 
arc  g{)ectrum  and  the  spectrum  of  the  phosphorescence  are  the  most 
delicate.  The  method  of  separation  from  the  crude  earths  is  discussed 
and  the  sedation  of  the  elements,  the  following  order  of  seriation  being 
given :  lanthanum,  cerium,  praseodymium,  neodymium,  samarium, 
europium,  gadolinium,  terbium,  dysprosium,  holmium,  yttrium,  erbium, 
thulium,  ytterbium.  L.  M.  J. 

Isolation  and  some  Atomic  Characteristics  of  Dysprosium. 
Georoks  Urbain  {Compt.  rend.,  1906,  142,  785— 788).— Dysprosium, 
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first  isolated  by  Lecoq  de  Boisbaudran  (Abstr.,  1886,  667)  from  Soret's 
X  earth  (Abstr.,  1878,  629),  which  Clave  supposed  to  be  the  oxide 
of  a  new  element,  holmiiim  (Abstr.,  1880,  7),  was  considered  by 
Kriiss  and  Nilson  (Abstr.,  1887,  890;  1888,  108,  390),  Crookes 
(Abstr.,  1887,  334),  and  Forsling  (Abstr.,  1904,  ii,  176)  to  be  a  mix- 
ture of  elements  ;  the  author  has,  however,  separated  50  grams  of  an 
earth  from  the  fractions  comprised  between  the  earths  of  yttrium  and 
terbium  by  fractional  crystallisation  of  the  ethyl  sulphates  (Urbain, 
Abstr.,  1900,  346),  which  shows  the  constant  spectrum  of  dysprosium, 
and  after  fourteen  crystallisations  gives  the  same  mean  atomic  weight, 
Dy=  162*49, ,  the  limits  being  162'64  and  162'28.  Dysprosium 
oxide  is  white  and  does  not  form  a  peroxide,  and  the  salts  have 
characteristic  greenish-yellow  colour.  M.  A.  W. 

Effect  of  Calcium  in  Developing  the  Phosphorescence  of 
some  Rare  Earths.  Sir  William  Crookes  {Chem.  News,  1906,  93, 
143 — 144). — It  has  been  suggested  by  Urbain  (compare  Abstr.,  1905, 
ii,  458  ;  this  vol.,  ii,  28)  that  the  ultra-violet  bands  attributed  by  the 
author  to  victorium  are  due  to  gadolinium,  which,  whilst  not  exhibiting 
the  bands  in  the  pure  state,  does  so  in  presence  of  an  exciting  element. 
Measurements  with  an  instrument  of  large  dispersion  indicate,  how- 
ever, that  the  main  band  of  victorium  which  extends  from  A3 11 5*2  to 
X3120"7  is  double,  the  centres  of  its  two  components  being  at  X3116"6 
and  A3119"5,  whilst  the  gadolinium-calcium  bands  occur  between 
X3136  and  A3155.  When  calcium  oxide  was  added  to  Urbain's  pure 
europia,  the  faintest  trace  of  the  victorium  bands  was  discernible,  but 
no  effect  was  produced  in  the  case  of  Urbain's  pure  gadolinia.  When, 
however,  the  oxides  were  converted  into  sulphates,  distinct  bands  of 
the  same  wave-length  and  character  as  the  victorium  bands  were 
observed. 

Mixtures  containing  different  proportions  of  victorium  and  calcium 
were  also  examined  in  the  form  of  the  oxides  and  also  of  the  sulphates. 
In  the  case  of  the  oxides,  it  was  found  that  the  victorium  group  of 
bands  is  strongest  in  the  mixtures  containing  the  smallest  proportion 
of  victorium,  whilst  in  the  case  of  the  sulphate  mixtures  the  reverse 
effect  is  obtained.  From  the  observations  the  author  concludes  that 
the  victorium  bands  cannot  be  attributed  to  gadolinium  plus  an 
exciting  element.  H.  M.  D. 

Phosphorescence  (Cathode-luminescence)  Spectra  of  Rare 
Earths  and  the  New  Elements  Ionium,  Incognitum,  and 
Victorium.  Kobert  Makc  {Ber.,  1906,  39,  1392— 1395).— In  the 
light  of  his  own  researches  (Abstr.,  1901,  ii,  634),  the  author  adversely 
criticises  Crookes'  phosphorescence  method  for  the  detection  of  new 
elements  (Abstr.,  1899,  ii,  751  ;  1905,  ii,  250).  The  existence  of 
victorium  is  denied  by  Urbain  (this  vol.,  ii,  28).  C.  S. 

Spectroscopic  Investigation  of  Urbain's  Terbium  Prepara- 
tions. G.  Eberhard  (Silzungsber.  K.  Akad.  Wiss.  Berlin,  1906, 
384 — 404). — Measurements  of  the  wave-length  and  intensity  of  a 
large  number  of  lines  in  the  terbium  spectrum  in  Urbain's  prepara- 
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tions  (Abstr.,  1905,  ii,  711)  indicate  that  terbium  is  a  well-defined  ele- 
ment with  a  characteristic  spectrum,  and  that  it  shows  no  signs  of  a 
fractional  separation  into  other  elements.  Spectroscopic  evidence  is 
against  there  being  an  element  between  gadolinium  and  terbium. 
Many  of  the  terbium  lines  can  be  used  to  indicate  the  presence  of  this 
element  in  minerals  ;  they  are  not  present  in  the  solar  spectrum. 

E.  F.  A. 

Atomic  Weight  and  Spark  Spectrum  of  Terbium.  Georges 
Urbain  {Compt.  rend.,  1906,  142,  957—959.  Compare  Abstr.,  1905, 
ii,  711). — The  hydrated  terbium  sulphate,  Tb.^(SO^)3,8H20,  used  in 
determining  the  atomic  weight  of  terbium  forms  crystals  which  are 
stable  in  dry  air  at  the  ordinary  temperature,  and  become  completely 
anhydrous  at  360° ;  the  atomic  weight  of  terbium  determined  from 
five  different  fractions  is  159*22  (0  =  16),  the  limiting  values  being 
159-30  and  159-17. 

The  spark  spectrum  of  terbium  is  very  rich  in  rays,  and  the  original 
contains  a  list  of  thirty-seven  characteristic  lines  between  X  =  3053-6 
and  A.  =  3874-6,  seven  of  which  were  attributed  by  Demargay  to  the 
element  V  (Abstr.,  1900,  ii,  656).  M.  A.  W. 

Alloys  of  Nickel  and  Antimony.  K.  Lossew  (Zeit.  anorg. 
Chem.,  1906,  49,  58 — 71). — From  the  results  of  an  investigation  of 
this  system  by  Tammann's  method  of  thermal  analysis,  controlled  by 
microscopic  observations,  the  author  draws  the  conclusion  that  nickel 
forms  the  following  four  compounds  with  antimony  :  NiSb,  Ni^Sb.,, 
Ni^Sbj,  and  Ni^Sb ;  the  evidence  for  the  existence  of  Ni^Sb^  is,  how- 
ever, not  quite  conclusive. 

The  freezing-point  curve  shows  two  maxima  at  1158°  and  32-83 
per  cent,  and  1170°  and  55  per  cent,  by  weight  of  nickel  respectively, 
corresponding  with  the  compounds  NiSb  and  Ni^Sb^,  and  there  are 
three  eutectic  points  at  2 — 3,  47-6.  and  66*1  per  cent,  by  weight  of 
nickel  respectively.  From  328 — 40  per  cent.,  55 — 57  per  cent.,  and 
92-5 — 100  per  cent,  of  nickel,  mixed  crystals  separate  out.  In  the  alloys 
with  from  3 — 32-8  per  cent,  of  nickel,  microscopic  observation  shows  a 
third  crystalline  form  in  addition  to  the  compound  NiSb  and  the  eutectic 
mixture  ;  there  are  indications  that  these  crystals  represent  another 
compound,  Ni^Sbj,  but  conclusive  evidence  on  this  point  could  not  be 
obtained.  From  57 — 92  5  per  cent,  of  nickel,  the  two  series  of 
saturated  mixed  crystal.s  existing  within  these  limits  interact  when 
the  temperature  falls  to  677°  with  formation  of  a  third  definite 
compound,  Ni^Sb ;  this  reaction  proceeds  in  the  reverse  direction  at 
higher  temperatures. 

The  compound  NiSb  is  copper-red  in  colour,  hard  and  brittle ;  the 
compound  Ni^Sbg  has  a  grey  colour  and  is  harder,  but  not  so  brittle 
as  the  former. 

The  alloys  from  57 — 100  per  cent,  by  weight  of  nickel  are  magnetic ; 
the  temperatures  at  which  the  magnetism  disappears  on  heating  are 
given. 

The  paper  is  illustrated  by  microphotographs.  G.  S. 
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suicides  of  Nickel.  W.  Guertler  and  Gustav  Tammann  (Zeit. 
anorg.  Chem.,  1906,  49,  93—112.  Compare  this  vol.,  ii,  32),— From 
the  results  of  their  investigation  of  this  system  by  Tammann' s  method 
of  thermal  analysis,  controlled  by  microscopic  observations,  the 
authors  draw  the  conclusion  that  five  compounds  of  these  two 
elements  exist,  the  respective  formulae  of  which  are  :  NigSi,  NigSi, 
NigSig,  NiSi,  and  NigSig. 

The  freezing-point  curve  of  the  system  shows  two  maxima  at  33*3 
and  50  atom,  per  cent,  of  silicon  respectively,  corresponding  with 
the  compounds  NigSi  and  NiSi,  as  well  as  three  eutectic  points  at 
20,  43,  and  56  atom,  per  cent,  of  silicon  respectively.  From  0 — 11  "6 
and  27*6 — 33*3  per  cent,  of  silicon,  two  series  of  mixed  crystals 
separate  ;  if  allowed  to  cool  slowly,  the  saturated  crystals  interact 
below  1125°  (in  alloys  containing  11  "6 — 27'6  per  cent,  of  silicon)  with 
formation  of  a  third  compound,  NigSi ;  the  reaction  is  a  reversible 
one.  A  third  series  of  mixed  crystals  separates  from  33*3 — 37*5 
atom,  per  cent,  of  silicon  ;  if  the  cooling  is  slow,  a  fourth  compound, 
NigSig,  is  formed  from  these  when  the  temperature  falls  below  830°. 
The  existence  of  the  remaining  compound,  NigSig,  was  proved  by 
thermal  analysis  ;  it  is  formed  on  cooling  by  interaction  of  silicon 
and  the  fused  mass  containing  59  atom,  per  cent,  of  the  latter 
element. 

The  alloys  from  0 — 20  per  cent,  of  silicon  are  fairly  tough  ;  beyond 
this  point  they  are  brittle  and  easily  powdered.  Between  the  limits 
of  5  and  20  per  cent,  of  silicon,  the  alloys  are  fairly  hard,  but,  contrary 
to  the  behaviour  of  carbon  steel,  the  rapidly  cooled  alloys  are  much 
softer  than  those  allowed  to  cool  slowly.  From  20  atom,  per  cent,  of 
silicon,  the  hardness  gradually  decreases,  reaches  a  minimum  about  70 
per  cent.,  and  beyond  this  point  rapidly  increases.  Alloys  containing 
more  than  30  atom,  per  cent  of  silicon  are  no  longer  magnetic. 

The  paper  is  illustrated  by  microphotographs.  G.  S. 

Influence  of  Foreign  Elements  on  the  Separation  of  Graphite 
from  Cast  Iron.  F.  Wust  {Metallurgie,  1906,  3,  169—175, 
201 — 205.  Compare  Wiist  and  Geiger,  this  vol.,  ii,  88). — A  pure  cast 
iron,  containing  3'96  per  cent,  of  carbon,  was  melted,  and  weighed 
quantities  of  the  foreign  element  added.  After  casting,  care  being 
taken  to  ensure  uniformity  of  conditions,  the  alloy  was  analysed.  The 
ratio  of  graphite  to  total  carbon  was  then  plotted  against  the  percent- 
age of  added  foreign  element. 

[With  Jos.  Kreitkn.] — The  presence  of  tin  reduces  the  solubility  of 
carbon  in  pure  iron,  and  therefore  increases  the  separation  of  graphite. 
The  separation  of  graphite  due  to  silicon  is  not  affected  by  the  addition 
of  tin.  In  the  presence  of  an  excess  of  carbon,  iron  can  dissolve  a 
maximum  of  16  per  cent,  of  tin. 

[With  P,  POtz.] — The  addition  of  sulphur  reduces  the  solubility  of 
carbon  in  iron,  but  does  not  cause  the  conversion  of  combined  carbon 
into  graphite.  The  effect  of  silicon  in  causing  graphite  to  separate  is 
neutralised  by  the  addition  of  sulphur. 

Phosphorus  is  without  inlluence  on  the  carbon  in  silicon-free  iron 
so  long  as  the  proportion  of  phosphorus  does  not  exceed  2'5  per  cent. ; 
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larger  quantities  produce  a  proportional  separation  of  graphite.  In 
the  presence  of  09  per  cent,  of  silicon,  3  per  cent,  of  phosphorus  and 
upwards  causes  separation  of  graphite.  C.  H.  D. 

Reduction  of  Ferrous  Oxide  and  the  Three  Modifications  of 
Carbon.  Rudolf  Schenck  {Zeit.  Elehtrochem.,  1906,  12,  218—220). 
— A  reply  to  Baur's  criticisms  of  a  paper  by  Schenck  and  Heller 
(A.bstr.,  1905,  ii,  519).  T.  E. 

Electrolytic  Formation  of  Chromium.  Octave  Don\-Henault 
{Zeit.  Elehtrochem.,  1906,  12,  329— 330).— Referring  to  Carveth  and 
Mott'swork  (Abstr.,  1905,  ii,  394),  the  author  considers  that  the  form- 
ation of  chroraous  salt  is  not  the  only  condition  required  for  the 
deposition  of  metallic  chromium  from  a  solution  of  a  chromic  salt.  In 
some  experiments  with  solutions  of  chrome-alum,  he  found  that  after 
electrolysis  had  gone  on  for  a  short  time  the  green  solution  became 
violet,  and  after  a  time  deposited  violet  crystals  of  the  alum.  Chromium 
was  deposited  from  the  violet,  but  not  from  the  gi-een  solutions. 

T.  E. 

Chromium  Chlorosulphates.  Niels  Bjerrum  {Ber.,  1906,  39, 
1597—1602.  Compare  Werner  and  Huber,  this  vol.,  ii,  170;  W^ein- 
Imd  and  Krebs,  ibid.,  233). — The  formula  suggested  by  Werner  and 
Huber  for  the  salt  isomeric  with  Recoura's  chromium  chlorosulphate 
is  in  complete  accord  with  the  fact  that  when  a  solution  of  the  salt  in 
dilute  hydrochloric  acid  is  saturated  with  hydrogen  chloride  a  pre- 
cipitate of  violet  chromic  chloride  is  obtained,  which  contains  50  per 
cent,  of  the  total  chromium  originally  present.  A  new  chromic 
chloride,  CrCl3,6H.,0,  the  hitherto  unknown  chlorochromium  dichloride, 
is  obtained  when  the  violet  chloride  contained  in  a  boiled  solution  of 
the  green  chloride  is  precipitated  with  hydrogen  chloride,  and  the 
filtrate  then  mixed  with  a  large  volume  of  ether  saturated  with  hydro- 
gen chloride.  It  may  be  recrystallised  by  solution  in  a  mixture  of 
e<jual  volumes  of  ether  and  concentrated  hydrochloric  acid,  and  then 
jK)uring  into  ether  .saturated  with  hydrogen  chloride.  When  freshly 
prepared,  only  two-thirds  of  the  chloride  can  bo  precipitated  by  means 
of  silver  nitrate.  The  .same  salt  is  also  formed  (75  [>or  cent,  yield) 
when  Recoura's  chromium  chlorosulphate  is  di-ssolved  in  hydrochloric 
acid  and  then  poured  into  a  largo  excess  of  ether  saturated  with 
hydrogen  chloride.  When  a  solution  of  the  now  chloride  is  mixed 
with  concentrated  sulphuric  acid,  Recoura's  salt  is  obtained,  and  the 
latter  would  thus  appear  to  be  chlorochromic  sulphate,  [ClCrjSO^. 
The  conductivity  and  the  alteration  of  the  conductivities  of  the  two 
chlorosulphates  agree  with  the  formula;  suggested. 

Weinland  and  Krebs'  conclusion  that  the  whole  of  the  SO4  in  the 
♦  wo  salts  described  by  them  is  united  in  the  form  of  a  complex  is 
!  ot  accepted,  since  even  extremely  dilute  acidiUod  solutions  of  potassium 

iilphate  do  not  yield  an  immediate  precipitate  with  barium  chloride. 

i  he  molecular  depressions  of  the  freezing  points  for  various  sulphates 

a-e  compared,  and  they  are  of  much  the  same  order  as  that  obtained 
!>y  Weinland  and  Krebs  for  the  green  chlorosulphate.  J.  J.  S. 
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Constitution  of  Chromic  Acid.  Wilhelm  Manohot  [aud,  in 
part,  R.  Kraus]  {£er.,  1906,  39,  1352— 1356).— From  the  experiments 
quoted  on  the  oxidation  of  uranous  salts  with  chromic  acid  under  con- 
ditions previously  described  by  the  author  for  iron  and  titanium  salts 
(Abstr.,  1903,  ii,  152;  this  vol.,  ii,  172),  the  conclusion  is  drawn  that 
three  equivalents  of  oxygen  are  required  during  the  oxidation  of  one 
atom  of  uranium,  two  equivalents  being  required  by  the  uranium  and 
one  by  the  hydriodic  acid  present. 

The  constitution  of  chromic  anhydride  is  discussed.     The  formula 

OICr<^|r    is    regarded    as    untenable.     The    formulae    OICr<^ '     for 


OH 


,0 


the    anhydride    and    ^fTX^C!r<^ '     for     the     acid     are     suggested, 

amongst  the  evidence  submitted  in  favour  of  the  latter  formulse  being 
the  fact  that  a  little  ozone  is  produced  when  potassium  dichromate  is 
heated  with  concentrated  sulphuric  acid. 

The  first  phase  during  the  oxidation  of  any  substance  by  chromic 
acid  consists  in  the  addition  of  the  chromic  acid  to  form  a  compound 
of  the  nature  of  a  peroxide  with  the  substance  acted  on. 

A.  McK. 

Behaviour  of  Sulphur  towards  Potassium  Chromate  and 
Dichromate.  Kamillo  Brijckner  (Monatsh.,  1906,  27,  199 — 204. 
Compare  Lassaigne,  Ann.  Ghim.  Phys,,  1820,  [ii],  14,  299;  Dopping, 
Annalen,  1843,46,  172). — When  heated  with  sulphur  in  air,  chromium 
oxide  remains  unchanged ;  chromium  trioxide  inflames  and  forms 
chromium  oxide,  together  with  a  small  amount  of  chromium  sulphide, 
whilst  potassium  chrome  alum,  if  the  heating  is  prolonged,  forms 
chromium  oxide  and  potassium  sulphate  only,  but  if  the  heating  is 
limited  these  are  accompanied  by  a  compound  of  chromium  and  potass- 
ium sulphides,  which  is  insoluble  in  water,  but  is  decomposed  by 
hydrochloric  or  nitric  acid. 

When  heated  for  a  limited  time  with  an  excess  of  sulphur,  potass- 
ium chromate  forms  potassium  sulphide,  sulphate,  and  chromate, 
chromium  oxide,  and  the  compound  of  chromium  and  potassium  sul- 
phides ;  if  the  heating  is  continued  until  the  sulphur  is  completely 
volatilised,  the  product  contains  potassium  sulphate  and  chromate, 
chromium  oxide,  and  a  small  amount  of  the  chromium  and  potassium 
sulphide  compound ;  whilst  if  the  mixture  is  more  strongly  heated, 
potassium  sulphate  and  chromium  oxide  with  only  traces  of  chromium 
sulphide  and  of  chromates  are  obtained. 

Potassium  dichromate  reacts  in  a  similar  manner,  but  in  conse- 
quence of  the  larger  proportion  of  oxygen  present  the  reaction 
resembles  also  that  of  chromium  trioxide  and  sulphur. 

It  is  probable  that  potassium  sulphide  and  thiosulphate  and 
chromium  oxide  and  sulphide  are  the  immediate  products  of  the 
inteniction  of  potassium  chromate  or  dichromate  and  sulphur. 

G.  Y. 

Compounds  of  Iron  and  Molybdenum.  Emilk  Vioouroux 
{Covipi.  rend.,  1906,  142,  889—891,  928— 930).— Definite  compounds 
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of  iron  and  molybdenum  have  been  obtained  by  reducing  mixtures  of 
the  two  oxides  by  the  Goldschmidt  method,  and  also  by  heating 
mixtures  of  the  finely-divided  metals  at  high  temperatures  in  a  stream 
of  hydrogen.  The  compounds  FejMo,  Feg^Io.,,  FeMo,  and  FeMo.,  were 
isolated.  They  are  grey  and  crystalline,  non-magnetic,  insoluble  in 
hydrochloric  acid,  but  readily  dissolved  by  nitric  acid.  Contraction 
takes  place  in  their  formation.  Free  iron  was  found  in  the  solidified 
mass  of  metal  whichever  of  the  above  compounds  was  formed,  but  this 
could  be  easily  removed  by  means  of  hydrochloric  acid. 

The  compound  FegMo  is  obtained  from  alloys  containing  less  than 
46*16  per  cent,  of  molybdenum  ;  it  has  the  sp.  gr.  890  at  0"^.  Chlorine 
attacks  the  compound  slowly  at  the  ordinary  temperature,  vigorously 
at  250°  ;  oxygen,  sulphur,  and  water  vapour  react  at  a  red  heat. 
Solutions  of  hydrochloric  and  hydrofluoric  acids,  as  well  as  gaseous 
hydrogen  chloride,  have  no  appreciable  action,  but  the  compound 
is  readily  attacked  by  hot  concentrated  sulphuric  acid,  by  dilute 
nitric  acid,  and  by  iodine  suspended  in  water.  Potassium  hydroxide 
has  no  action  in  solution,  but  reacts  readily  in  the  fused  condition. 

FcgMog  is  separated  from  alloys  containing  about  50  per  cent,  of 
molybdenum;  it  has  the  sp.  gr.  916  at  0°,  and  it  behaves  towards 
reagents  in  a  similar  manner  to  Fe^Mo. 

FeMo  separates  from  alloys  containing  54 — 63  per  cent,  of 
molybdenum;  it  has  the  sp.  gr.  9'01  at  0^.  It  becomes  incandescent 
in  chlorine  at  285^^,  and  in  oxygen  at  a  red  heat. 

FeMoj  is  obtained  from  alloys  containing  64 — '77  per  cent, 
of  molybdenum;  it  has  the  sp,  gr.  9*41  at  0°.  Chlorine  attacks  it 
with  incandescence  at  305%  oxygen  at  350° ;  sulphur  has  very  little 
action,  and  aqueous  iodine  reacts  very  slowly. 

When  an  alloy  containing  77'8  per  cent,  of  molybdenum  is  heated  in 
a  current  of  hydrogen  chloride,  it  is  found  that  the  whole  of  the  iron 
can  be  separated  from  the  molybdenum.  H.  M.  I). 

Electrolytic  Reduction  of  Molybdic  Acid  in  Acid  Solutions 
III.  Alberto  Cuilesotti  {Zeit.  Elektroc/iem.,  1906,  12,  197—208. 
Compare  this  vol.,  ii,  263). — Measurements  of  the  potentials  of  the 
cathodes  used  in  the  experiments  previously  described  are  given.  The 
conclusion  drawn  from  the  measurements  is  that  the  differences 
between  cathodes  of  different  metals  cannot  be  accounted  for  by  any 
single  hypothesis.  The  potential  of  a  cathode  of  lead  or  of  tin  is  that 
required  to  discharge  ions  of  the  metal,  the  reduction  being  ap- 
parently due  to  the  action  of  the  metal  which  dissolves.  Mercury 
and  smooth  platinum  cjithodes  behave  in  the  same  way,  the  cathodic 
potential  first  increasing  to  a  maximum,  which  is  reached,  roughly- 
speaking,  when  the  molybdenum  has  been  reduced  to  the  quinque- 
valent  condition.  The  potential  then  falls  more  or  less,  finally 
increasing  again,  when  the  molybdenum  is  practically  completely 
reduced  to  the  tervalent  stage.  To  explain  these  changes,  it  is  neces 
sary  to  assume  that  a  deposit  (probably  of  molybdenum)  is  formed  on 
the  cathode  in  the  early  stages  of  the  reaction,  which  retards  the 
reiluction ;  this  disappears  later,  and  a  little  bivalent  molylnlenum 
salt  is  formed  in  the  solution,  both  of  which  changes  accelerate  the 
VOL.  xc.  ii.  25 
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reduction  and  lower  the  potential.  At  a  platinised  platinum  cathode, 
the  reduction  to  quinquevalent  molybdenum  proceeds  quantitatively 
at  a  very  low  potential ;  this  necessitates  the  assumption  of  a  catalytic 
action  of  the  platinum  black.  T.  E. 

Distillation  of  Titanium,  and  the  Temperature  of  the  Sun. 
Henri  Moissan  {Compt.  rend.,  1906,  142,  673 — 677.  Compare  this 
vol.,  ii,  92,  175,  232), — When  titanium,  containing  2  per  cent,  of 
carbon  (Abstr.,  1895,  ii,  272),  is  heated  in  the  electric  furnace  with  a 
current  of  500  amperes  and  110  volts  for  five  minutes,  the  metal  is 
only  superficially  fused,  and  the  loss  of  weight  by  distillation  is  less 
than  2  per  cent. ;  if,  however,  a  current  of  1000  amperes  and  55  volts 
is  employed,  the  titanium  is  completely  fused  and  36  per  cent,  can  be 
distilled  in  seven  minutes.  The  distillate  consists  of  minute  crystals 
of  titanium  together  with  yellow  crystals  of  titanium  nitride  and  of 
lime,  whilst  near  the  orifice  of  the  furnace  blue  crystals  of  the 
protoxide  are  found. 

The  author  has  shown  that  titanium,  iron,  chromium,  manganese, 
and  tungsten  can  be  distilled  in  the  electric  furnace  at  a  temperature 
of  about  3500°  under  atmospheric  pressure,  and  as  these  metals 
all  exist  in  a  state  of  vapour  in  the  sun,  the  temperature  of  the 
sun  is  probably  nearer  2000^  to  3000°  (compare  Violle,  Compt.  rend., 
1874,  78,  1425,  1816;  79,  746;  1876,  82,  662,  729,  896)  than 
6590°  (compare  Wilson,  Proc.  Roy.  Soc,  1902,  69,  312). 

M.  A.  W. 

Electrolytic  Preparation  and  Properties  of  Vanadous  and 
Vanadic  Salts.  T.  F.  Rutter  {Zeit.  Elehtrochem.,  1906,  12, 
230 — 231). — The  reduction  of  vanadic  acid  to  vanadous  sulphate  takes 
place  much  more  easily  at  a  mercury  cathode  than  at  a  platinum 
cathode  (compare  Piccini  and  Marino,  Abstr.,  1902,  ii,  663).  A 
solution  of  vanadous  sulphate  reduces  silver  bromide  to  the  metal. 
The  reduction  of  silver  from  a  solution  of  the  sulphate  furnishes  a  very 
delicate  test  for  vanadous  salts ;  the  sensitiveness  of  the  test  is  much 
increased  by  adding  a  drop  of  a  solution  of  copper  sulphate  after 
adding  the  silver  solution. 

The  reduction  of  vanadic  acid  to  a  vanadic  salt  is  readily  carried  out 
by  using  a  platinised  platinum  cathode,  no  vanadous  salt  being  pro- 
duced. The  oxidation  of  vanadic  salts  by  oxygen  or  by  silver  sulphate 
is  accelerated  by  copper  sulphate.  Copper  sulphate  itself  is  not 
reduced  to  copper.  T.  E. 

Antimony  Sulphide  and  Antimony.  Paul  Chretien  and 
Joseph  Guinciiant  {Compt.  rend.,  1906,  142,  709 — 711.  Compare 
Ab.str.,  1904,  ii,  538;  I'dabon,  Abstr.,  1904,  ii,  267;  this  vol.,  ii, 
173). — The  formation  of  two  liquid  phases  when  mixtures  of  antimony 
and  antimony  sulphide  are  fused  (Pclabon,  Abstr.,  1904,  ii,  267)  is 
associated  with  the  facts  that  the  sulphide  has  a  lower  density  than 
the  metal  and  a  higher  coefficient  of  expansion  ;  antimony  has  a  sp.  gr. 
6-76  at  13°,  6-55  at  698°,  and  645  at  1156°,  whilst  stibnite  has  a 
8p.  gr.  4-63  at  13°,  3  85  at  643°,  and  382  at  1116°.     The  authors  have 
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determined  the  solubility  of  antimony  in  the  sulphide,  and  find  that  the 
quantity  j)  of  antimony  which  is  dissolved  in  100  grams  of  the 
mixture  is  a  function  of  the  temperature,  and  can  be  represented 
approximately  by  the  two  straight  lines  : 

jo  =  20-33  +    {t-  810)/30      for  temperatures  below  810°. 

7>  =  20-33 +  3(<-810)/1000   ,,  ,,  above  810°. 

The  experiments  were  made  by  heating  excess  of  antimony  with  the 
sulphide  for  one  hour  at  the  temperature  of  observation,  and 
removing  a  portion  of  the  upper  liquid  layer  for  analysis  by  means  of 
a  cooled  copper  tube,  or  by  fusing  the  mixture  in  a  quartz  tube,  cool- 
ing it  suddenly  in  cold  water,  breaking  the  tube,  and  removing  the 
upper  sulphide  layer  for  analysis,  M.  A.  W. 

Alloys  of  Antimony  and  Tin.  F.  E.  Gallagher  (/.  Physical 
Cltem.,  1906,  10,  93 — -98). — The  freezing-point  curve  for  alloys  of 
antimony  and  tin  was  investigated  by  Reinders  (A-bstr.,  1900,  ii,  731), 
who  found  transition  points  at  243^,  310°,  and  430°.  The  author's 
results  yield  319°  for  the  second  point,  and  the  cause  of  the  error  in 
Reinders'  work  is  considered  to  be  a  too  rapid  rate  of  cooling.  The 
author  finds  that  no  compounds  of  tin  and  antimony  exist,  but  that  the 
four  solid  phases  are  solid  solutions  which  the  author  terms  the 
a-,  /3-,  y-,  and  8-crystals,  beginning  at  the  antimony  end  of  the  freezing- 
point  curve.  The  equilibrium  diagram  is  given,  which  shows  the  yields 
for  the  different  crystals.  The  ^-crystals  are  unstable  below  319°  in 
presence  of  the  fused  mass,  and  below  313°  in  presence  of  a-crystals. 

L.  M.J. 

Determination  of  the  Absolute  Atomic  Weight  of  Bismuth. 
GusTAv  D.  HiXRicHS  {Chem.  Centr.,  1906,  i,  10S3  ;  from  Mon.  Sci., 
[iv],  20,  i,  169 — 174). — The  author's  method  of  calculating  the 
"  absolute  "  or  true  atomic  weight  is  applied  in  this  paper,  by  way  of 
example,  to  the  case  of  bismuth,  the  most  recent  determinations  of 
Birkenbach  and  Gutbier  being  considered  in  this  connection. 

E.  W.  W. 

Production  of  Gold  Hydrosols  by  Ethereal  Oils.  Ludwio 
Vanino  and  F.  Hartl  (j5er.,  1906,  39,  1696—1700.  Compare  Abstr., 
1905,  ii,  171). — When  small  quantities  of  oil  of  turpentine  (or  pinene), 
or,  less  efficiently,  oil  of  rosemary,  are  added  to  aqueous  solutions  con- 
taining not  more  than  00 181  per  cent,  of  gold,  hydrosols  are  formed, 
the  colours  of  which  depend  on  the  temperature  and  concentration. 
The  formaldehyde  in  Zsigmondy's  experiments  can  be  replaced  by  oil 
of  turpentine. 

The  formation  of  these  gold  hydrosols  is  accelerated  by  inoculation, 
that  is,  the  addition  of  one  drop  of  a  prepared  hydrosol  to  the  solution 
of  gold  chloride  ;  the  colour  of  the  resultant  liquid  is,  ceteris  pa^'ibut, 
affected  by  inoculation.  C  S. 
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Miueralogical    Chemistry. 


Crystallised  Siilphur  from  the  Muschelkalk  of  Bruchsal, 
Baden.  Kael  Beierle  {Centr.  Min.,  1906,  202 — 205). — Ti-ansparent, 
sharply-developed  crystals  of  sulphur,  1  cm,  in  length,  occur  in 
crevices  and  cavities  in  bituminous  limestone  in  a  quarry  near  Bruchsal ; 
they  encrust  crystals  of  calcite,  and  are  themselves  encrusted  with 
numerous  minute  crystals  of  pyrites.  A  crystal lographic  description 
is  given.  The  crystals  were  doubtless  deposited  by  hydrogen  sulphide 
formed  by  the  reducing  action  of  organic  matter  on  the  decomposition 
products  of  the  pyrites  contained  in  the  surrounding  rock,     L.  J,  S. 

Optical  Activity  and  Origin  of  Mineral  Oil.  Paul  Walden 
(Cliem.  Zeit.,  1906,  30,  391 — 393). — The  author  considers  the  origin  of 
the  optically  active  naphthenes  from  inorganic  sources  to  be  impossible, 
and  is  of  opinion  that  they  have  been  produced  by  the  decomposition  of 
plant  remains.  P.  H. 

Structure  and  Probable  Origin  of  the  Magnetic  Iron  Ore 
of  Dielette,  Manche,  L,  Cayeux  {Compt.  rend.,  1906,  142, 
716 — 718). — From  a  micrographical  study  of  the  magnetic  iron  ore  of 
Di6Iette  the  author  finds  that  the  rock  was  originally  oolitic  and  that 
the  primitive  structure  has  been  almost  completely  effaced  by  the 
development  of  magnetite.  M.  A.  W. 

Formation  of  an  Iron  Mineral  by  the  Decomposition  of 
Glauconite,  L.  Cayeux  {Compt.  rend.,  1906,  142,  895—897).— 
Microscopic  examioation  of  the  glauconite  and  limonite  grains  in  the 
ferruginous  mineral  found  at  Grandpre  (Ardennes)  shows  with  certainty 
that  the  limonite  has  been  produced  by  transformation  of  the  glauco- 
nite which  originally  formed  the  chief  mineral  constituent  of  the 
deposit.  H.  M.  D, 

Minerals  from  Val  d'Aosta.  Federico  Millgsevich  {Aui  R. 
Accad.  Lincei,  1906,  [v],  15,  317 — 321). — (1)  llhodochrosite  occurs 
at  S,  Barth6lemy  in  violet-red  crystals  resembling  the  rhombohedric 
carbonates.     Analysis  gave  : 

MiiO.  FeO.  CaO,  MgO,  CO,. 

56-0  2-04  3-33  traces  38-63 

The  crystals  are  often  accompanied  by  others  of  quartz  and  albite. 
Manganese  carbonate  occurs  also  in  an  amorphous  form  at  S. 
Barthelemy. 

(2)  Crystallised  gold  from  Pralorguan  (S,  Marcel)  is  found  in 
crystals  up  to  1  mm,  in  diameter  and  exhibits  the  form  {211},  the 
occurrence  of  which  Dana  states  to  be  uncertain. 


MINERALOGICAL  CHEMISTRY.  369 

(3)  Titaniferous  hsematite  from  Pralorgnan  (S.  Marcel)  occurs 
associated  with  auriferous  albite  and  sometimes  in  the  crystalline  state. 

T.  H.  P. 

Composition  of  Kleinite.  Arthur  Sachs  {Centr.  Min.,  1906, 
200 — 202). — In  the  undetermined  mercury  oxychloride  mentioned  by 
A.  J.  Moses  (Abstr.,  1904,  ii,  46),  W.  F.  Hillebi-and  {Amer.  J.  Scl, 
1906,  21,  85)  has  determined  the  presence  of  nitrogen  and  sulphuric 
acid.  Kleinite  (this  vol.,  ii,  176),  having  been  suggested  to  be  identical 
with  the  same  mineral,  has  been  re-examined,  and  nitrogen  and 
sulphuric  acid  determined  with  the  following  results  : 

NH3.  SO3. 

I.  Sulphur-yellow  variety  0*44  1'05 

II.         „  „         , 1-09  0-85 

III.  Orange-coloured    „         2  79  2  57 

It  is  suggested  that  these  variable  and  non-essential  constituents 
replace  oxygen  and  chlorine  respectively,  and  the  formula  is  written  as 
Hg,[Cl,(SO,)i],[0,(NH,)2]3.  L.  J.  S. 

Chalybite  and  Barytes  from  Maryland.  Waldemar  T. 
ScHALLEB  (Amer.  J.  Sci.,  1906,  [iv],  21,  364 — 370). — A  crystallographic 
description  is  given  of  chalybite  and  barytes,  which  occur  associated 
together  at  Frostburg,  Maryland.  The  chalybite  is  in  minute,  brown 
crystals  with  a  brilliant  iridescent  tarnish :  the  habit  is  scalenohedral, 
V  {201},  and  the  vertical  axis  0  =  08241.  Analysis  gave  ferrous  oxide 
62'01  percent.,  and  an  absence  of  calcium,  magnesium,  and  manganese. 

L.  J.  S. 

Crystalline  Form  of  Cabrerite.  Arthur  Sachs  (Centr.  Min., 
1906, 198— 200).— Annabergite  (NigAsjOg.SHoO)  has  not  been  observed 
in  distinct  crystals  ;  crystallographic  determinations  are  now  given  of 
the  magnesian  variety,  cabrerite,  which  occurs  as  apple-green  crystals 
in  grey  limestone  at  Laurion,  in  Greece.  The  crystals  are  monoclinic 
and  have  a  perfect  cleavage  parallel  to  the  plane  of  symmetry  [«  :  6  :  c  = 
0'8239  : 1  :  0'7767  ;  /3=  106°29'] ;  the  mineral  is  therefore  isomorphous 
with  vivianite  and  erythrite.     Analysis  gave  : 


As^Oj. 

NiO. 

C<)0. 

FeO. 

MgO. 

H.,0. 

Total. 

Sp.gr. 

40-45 

26-97 

trace 

MO 

6-16 

25-26 

99-94 

301 

L.  J.  S. 

Scheelite  from  Traversella.  Luioi  Colomba  (Atti  Ii.  Accud. 
lAncei,  1906,  [v],  15,  i,  281— 290).— The  author  describes  various 
varieties  of  scheelite  from  Traversella,  some  of  them  exhibiting  forms 
not  previously  observed  on  scheelite  crystals.  The  following  table 
contains  analyses  of  four  specimens,  in  all  of  which,  however,  are 
small  quantities  of  Di^Og  and  CojO,,  these  being  calculated  with  the 
lime  : 


3-15 

19-73 

— 

99-91 

2-46 

18-33 

1-67 

99-81 

1-47 

19-23 

0-55 

100-00 

0-72 

19-43 

trace 

99-83 

3T0  ABSTRACTS  OF   CHEMlCAL  PAPERS. 

WO3.  M0O3.  CaO.         •  MgO.  Total. 

Colourless    77-03 

Eeddish-brown  ...  77-35 
Greenish-brown  ...  78-75 
Orange-yellow 79-68 

T.  H.  P. 

Monazitic  Sand  from  Queensland  {Bvll.  Imp.  Inst.,  1905,  3, 
233 — 236). — On  concentrating  the  crude  sand  by  means  of  running 
water,  a  considerable  amount  of  quartz,  felspar,  biotite  mica,  actinolite, 
and  other  rock-fragments  was  removed,  and  the  residue  formed  about 
21  per  cent,  of  the  original  weight.  The  concentrated  material  gave 
the  following  results:  SiOj,  759;  TiOg,  44-59;  ZrOg,  1-06;  ThOg, 
0-23  ;  AI2O3,  1-46  ;  Y2O3,  010;  Fe^Og,  1-24;  FeO,  36-38;  MnO,2-79; 
CuO,  0-05;  CaO,  0-79;  MgO,  1-16;  CeO,  0-46;  PgOj,  0-41;  CbaOg 
and  TagOg,  0-78  ;  H.^0,  0-80.  From  these  results  and  microscopical 
examination,  the  proximate  composition  of  the  concentrated  mineral 
was  as  follows:  ilmenite,  840;  magnetite,  1-8;  zircon,  1*4;  quartz, 
4-4;  garnet  and  other  silicates  containing  alumina,  lime,  and  magnesia, 
5-0 ;  monazite,  1-2;  tantalite,  0-9;  moisture,  0-8.  E.  G. 

Constitution  of  Titanite.  Ferruccio  Zambonini  (Aui  R.  Accad. 
Lincei,  1906,  [v],  15,  i,  291 — 295). — After  referring  to  the  various 
formulae  previously  ascribed  to  titanite,  the  author  points  out  that  all 
recent  investigations  on  titanium  and  on  the  neighbouring  elements 
zirconium  and  tin  indicate  that  these  elements  readily  form  complex 
anions.  The  conclusion  is  drawn  that  titanite  is  the  calcium  salt  of  a 
complex  titanosilicic  acid,  TiOIOgiSilOgCa,  and  that  in  those  varieties 
which  contain  iron,  aluminium,  ytterbium,  and  cerium,  the  bivalent 
group  TiO  is  probably  replaced  by  two  univalent  groups,  HO ;  analyses 
show,  indeed,  that  when  one  of  these  other  metals  is  present,  the 
amount  of  titanium  is  lowered.  T.  H.  P. 

Chemical  Composition  of  Glauconite.  Leon  W.  Collet  and 
Gabriel  W.  Lee(Cowijo<.  rerzd.,1906, 142,  999—1001.  Compare  Clarke, 
Abstr.,  1904,  ii,  134). — A  fresh  sample  of  marine  glauconite  from  Sir 
John  Murray's  collection  has  the  following  composition  : 


SiOj. 

Fe.Pj. 

Al^Oj. 

MnOj. 

FeO. 

MsO. 

K.p. 

H.,0. 

47-46 

30-83 

1-53 

traces 

3-10 

2-41 

7-76 

7-00 

and  is  therefore  a  ferric  and  not  a  ferrous  silicate.  M.  A.  W. 

Stony  Meteorite  from  Coon  Butte,  Arizona.  John  W.  Mallet 
{Amer.  J.  Set.,  1906,  [iv],  21,  347 — 355). — A  meteoric  stone  weighing 
2789  grams  was  found  at  Coon  Butte,  in  Coconino  Co.,  Arizona,  in 
June,  1905  ;  a  meteoritic  fall  was  observed  in  this  locality  about 
January  15th,  1904.  The  sp.  gr.  of  the  mass  is  3  471.  The  structure 
is  indistinctly  chondritic  and  brecciated,  like  that  of  the  Pultusk 
meteorites.  Thin  sections  show,  in  addition  of  olivine,  enstatite,  itc, 
a  colourless  isotropic  substance  which  is  probably  maskelynite.     From 
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the  analytical  results,  the  following  mineralogical  composition  is  deduced: 
enstatite,  44*73  ;  olivine,  33'48 ;  maskelynite  (?),  6*87 ;  nickel-iron, 
863  ;  iron-rust,  303;  schreibersite,  0*76  ;  pyrrhotite,  2-14;  chromite, 
008  per  cent.     The  nickel-iron  has  the  following  composition  : 


Fo. 

Ni. 

Co. 

Cu. 

Sn. 

Mn. 

C. 

Total. 

88-81 

10-72 

0-15 

trace 

0-01 

trace 

trace 

99-69 

L.  J.  S. 

New  Stony  Meteorite  from  Modoc,  Kansas.  George  P. 
Merrill  and  Wirt  TassIxX  {Amer.  J.  ScL,  1906,  [iv],  21,  356—360). 
— This  meteorite  was  observed  to  fall  at  Modoc,  in  Scott  Co.,  Kansas, 
on  September  2nd,  1905.  Several  complete  stones  and  some  fragments 
were  picked  up  over  an  area  of  two  by  seven  miles ;  the  largest  weighs 
4640  grams.  Sp.  gr.  3-54.  The  structure  is  chondritic,  and  the  material 
is  traversed  by  thread-like  black  veins.  The  following  composition  of 
the  stone  is  calculated  from  the  analyses  of  the  metallic  portion  and  of 
the  soluble  and  insoluble  silicates  : 

Fc.  Ni.  Co.  S.  P.  SiO.,.  FeO.  MnO, 

6-56        0-68        0-034       1-38       0-051        44-13         15-37         0*10 

CaO.  MgO,  ALO3.  KoO.  Na.,0.  Total. 

1-74         26-45         2-47         trace         0-44         9940 

The  corresponding  mineralogical  composition  is  :  nickel-iron,  4-59  ; 
troilite,  3-79;  schreibersite,  0-34;  olivine,  46  40;  enstatite,  29-94; 
other  insoluble  silicates  (felspar,  &c.),  14-36  per  cent.  L.  J.  S. 


Physiological   Chemistry, 


Role  of  Oxygen  in  Artificial  Parthenogenesis  and  Develop- 
ment. Jacques  Loeb  {Vniv.  Calif.  Fubl.  J'hysiol.,  1906,  3,  33—37, 
39 — 47,  49 — 56). — A  series  of  papers  on  the  part  played  by  oxygen  in 
the  processes  of  the  developing  eggs  of  the  sea  urchin.  The  toxic  effects 
of  sea  water  rendered  hypertonic  by  the  addition  of  sodium  chloride, 
calcium  chloride,  or  sugar  can  be  prevented  for  a  time  by  lack  of 
oxygen.  This  harmonises  with  the  idea  that  such  solutions  accelerate 
or  modify  oxidation  (and  possibly  other  catalytic  processes),  and  that 
their  destructive  effect  is  due  to  this  influence.  Hypertonic  solutions 
cause  artificial  parthenogenesis  by  accelerating  in  the  resting  egg  the 
process  of  oxidation,  which  is  intimately  connected  with  the  synthesis 
of  nuclein  from  protoplasmic  material.  The  presence  of  free 
oxygen  in  the  water  is  necessary  for  the  production  of  arti&cial 
parthenogenesis.  W.  D.  H. 
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Beaction  of  the  Blood ;  its  Function  in  Nutrition.  Jean 
Gautrelet  {Compt.  rend.,  1906,  142,  659 — 662). — The  conclusion 
drawn  from  the  observations  recorded  is  that  there  is  a  parallelism 
between  the  "appai'ent"  alkalinity  of  the  blood  and  the  activity  of 
organic  exchanges  as  measured  by  the  amount  of  haemoglobin. 

W.  D.  H. 

Viscosity  of  Blood.  Russell  Burton-Opitz  (PJluger's  Archiv, 
1906,  112,  189—193.  Compare  Abstr.,  1905,  ii,  98).— The  viscosity 
of  blood  is  influenced  by  changes  of  its  temperature  both  in  vitro  and 
in  vivo.  In  the  present  research,  a  febrile  condition  was  produced  in 
dogs  by  the  introduction  of  Staphylococcus  pyogenes  aurens,  but  in  spite 
of  the  high  body  temperature  the  viscosity  of  the  blood  increases, 
although  the  specific  gravity  falls. 

Phenylhydrazine  is  a  poison  which  dissolves  the  red  corpuscles,  and 
therefore  presumably  should  lower  the  viscosity  and  specific  gravity. 
The  blood  of  dogs  who  had  received  a  dose  of  this  drug  subcutaneously 
had  a  low,  sometimes  very  low,  specific  gravity.  The  viscosity  was 
sometimes  lessened  also,  but  in  the  animal  whose  blood  had  the  lowest 
specific  gravity  the  viscosity  was  increased.  The  specific  gravity  is 
no  criterion  of  the  viscosity.  W.  D.  H. 

Blood  Coagulation.  Leo  Loeb  {Beitr.  Cliem.  Physiol.  Path.,  1906, 
8,  67—94.  Compare  Abstr.,  1904,  ii,  496,  747;  1905,  ii,  330).— The 
observations  again  relate  to  the  blood  of  invertebrates.  Active 
thrombin  solutions  are  obtained  by  pressing  out  the  serum  after  the 
second  coagulation  is  concluded.  The  active  substance  is  extracted 
from  the  corpuscles ;  after  removal  of  the  corpuscles,  spontaneously- 
coagulating  lobster  blood  does  not  contain  thrombin  in  appreciable 
amount.  Thrombin  and  prothrombin  cannot  be  obtained  from  the  cells 
of  blood  which  has  been  kept  on  ice.  This  probably  depends  on  the 
direct  influence  of  the  cold  on  the  cells  ;  they  remain  contracted,  and  do 
not  exhibit  the  changes  they  usually  do  when  blood  is  shed.  Pro- 
thrombin is  not  present  in  appreciable  quantity  in  the  circulating  blood. 
Cold  also  inhibits  the  activity  of  thrombin  and  of  the  tissue  coagulius 
•(the  thrombokinases  of  Morawitz)  when  they  are  added  to  plasma. 

The  substance  in  muscle  which  hastens  blood  clotting  is  only  slowly 
extracted  ;  the  substance  with  the  opposite  action  is  rapidly  extracted. 
The  latter  substance  acts  feebly  or  not  at  all  on  thrombin,  but  is 
strongly  inhibitory  to  the  coagulins.  It  can,  therefore,  be  used  to 
differentiate  between  them.  It  is  not  destroyed  by  boiling,  and  its 
action  can  in  great  measure  be  neutralised  by  calcium  or  magnesium 
chloride.  It  is  present  in  many  tissues,  but  mainly  in  the  muscles. 
The  influence  of  various  factors  and  reagents  on  the  action  of  the 
ferment  and  the  coagulins  is  described  at  length,  special  interest 
attaching  to  the  influence  of  calcium  salts.  The  view  that  thecoagulin 
alters  the  fibrinogen  and  then  that  calcium  reacts  with  the  altered 
fibrinogen  is  not  supported.  During  clotting,  a  great  part  of  the 
thrombin  is  rendered  inactive ;  the  tissue  coagulins  form  no  fresh 
thrombin,  but  act  directly  on  fibrinogen.  The  substance  which 
hastens  coagulation  which  is  present  in  the  tissues  is  different  fron^ 
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that  present  ia  the  blood,  and  the  former  is  not  changed  into  the 
latter  (thrombin)  by  the  agency  of  calcium  salts.  W.  D,  H. 

The  Nucleus   of  Birds'   Red   Corpuscles.      M.   Piettre  and 

A^TONY  Vila  (6'omjo«.  rend.,  1906,  142,  908— 910).— The  corpu.scles 
were  obtained  from  the  defibrinated  blood  of  pigeons  and  fowls, 
washed  by  centrifugalising  with  salt  solution,  and  their  nuclei 
liberated  by  the  addition  of  dilute  acetic  acid.  The  nuclei  were 
finally  separated  in  the  centrifuge,  and  washed  in  the  filter  with 
distilled  water.  The  percentage  numbers  obtained  by  analysing  the 
dry  product  were  :  C,  48-0— 49-8;  H,  6-56— 6-77  ;  N,  15-51— 15-94  • 
P,  2-5-3-24;  ash,  3-35—3-81. 

-Attention  is  directed  to  the  high  percentage  of  phosphorus,  most  of 
which  is  combined  organically ;  it  is  nearly  ten  times  as  abundant  as 
iron  in  haemoglobin.  W.  D.  H. 

Anti-oxydasic  Serum.  C.  Gessard  (Compt.  rend.,  1906,  142, 
641 — 642). — If  rabbits  are  immunised  with  oxydases  obtained  from 
certain  mushrooms,  they  yield  an  anti-oxydasic  serum.        W.  D.  H. 

Influence  of  Barium  and  Radium  Bromides  on  Proteid 
Metabolism.  W.  N.  Berg  and  W.  H.  Welker  (J.  Biol.  Chem., 
1906, 1,  371 — 412). — Numerous  previous  observations  on  the  toxicity  of 
barium  bromide  are  confirmed.  Radium  preparations  of  low  activity 
containing  barium  bromide  in  predominating  proportions  have  no 
special  influence  on  metabolism  when  given  by  the  mouth  or  sub- 
cutaneously  in  relatively  large  quantities.  Equal  or  larger  doses  of 
pure  barium  bromide  have  also  no  decisive  effects  until  fatal  results 
are  inaugurated.  After  subcutaneous  injection,  radium  (bromide),  like 
barium,  calcium,  and  similar  elements,  is  eliminated  per  rectum. 
Elimination  occurs  speedily,  and  the  intestine  is  the  main  channel  of 
excretion.  It  is  eliminated  slightly  by  the  urine,  but  not  by  skin 
glands  or  epidermis.  W.  D.  H. 

Influence  of  Alcohol  on  the  Activity  of  the  Pancreatic 
Enzymes.  A.  Gizelt  (PJliiger's  ArcMv,  1906,  111,  620—637).— 
The  exjjeriments  were  made  on  dogs  with  pancreatic  fistula.  Intro- 
duction of  alcohol  into  the  intestine  usually  produces  an  increased  flow 
of  the  juice  if  the  two  vagi  are  intact.  The  introduction  of  alcohol 
into  the  blood  stream  has  no  effect ;  it  then  manifests  only  its  narcotic 
properties  ;  but  if  introduced  subcutaneously  it  increases  pancreatic 
activity.  It  is  believed  to  act  on  the  medullary  centres  which  govern 
pancreatic  secretion.  The  juice  secreted  has  less  power  to  digest 
proteids,  fats,  and  carbohydrates  than  that  obtjiined  before  the 
administration  of  alcohol.  In  vitro,  alcohol  lessens  the  power  of  the 
juice  to  digest  proteids  and  carbohydrates,  but  increases  that  to  digest 
fat.  This  is  believed  to  be  due  chiefly  to  an  action  on  the  proferment, 
and  tlie  effect  is  more  marked  than  that  produced  by  enterokinase. 
The  various  ferments  of  the  juice  are  therefore  separate  entities.  The 
fat-splitting  ferment,  unlike  the  others,  is  not  precipitated  by  alcohol ; 
^ts  proferment  probably  forms  a  compound  with  some  unknown  sub- 
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stance;  this  is  precipitated  by  the  alcohol  and  the  ferment  thus 
liberated.  W.  D.  H. 

A  New  Method  of  Indicating  Food-values.  Irving  Fisher 
(Amer.  J.  Physiol.,  1906,  15,  417 — 432). — A  method  of  indicating  the 
amount  of  proteid,  fat,  and  carbohydrate  in  different  articles  of  diet 
by  means  of  geometrical  figui'es,  and  the  methods  for  constructing  the 
figures,  are  described  in  full.  W.  D.  H. 

Formation  of  Glyoxylic  Acid.     Henry  D.   Dakin    (/.    £{ol. 

Cheni.,  1906,  1,  271 — 278). — Creatine  and  creatinine  readily  yield 
large  quantities  of  glyoxylic  acid  on  oxidation  with  hydrogen  peroxide. 
Smaller  quantities  are  also  obtainable  from  glycollic  acid,  sarcosine, 
betaine,  and  hippuric  acid.  A  substance  giving  the  reactions  of  gly- 
oxylic acid  is  readily  formed  by  the  auto-oxidation  of  aqueous  solutions 
of  glycine,  creatine,  and  creatinine.  Although  small  quantities  of  the 
acid  may  be  isolated  from  blood,  liver,  and  muscle,  from  urine,  and 
from  culture  media  in  which  bacteria,  &c.,  have  grown,  it  is  not  certain 
that  it  is  a  direct  product  of  cell  metabolism.  The  test  proposed  by 
Eppinger  for  glyoxylic  acid  in  urine  (Abstr.,  1905,  ii,  543)  is  untrust- 
worthy. The  glyoxylic  acid  in  urine  probably  comes  from  the  oxida- 
tion of  creatinine.  Addition  of  hydrogen  peroxide  to  urine  gives  rise 
to  the  formation  of  a  considerable  quantity  of  glyoxylic  acid.  (Com- 
pare, however,  Rosenheim,  Bio-chem.  /.,  1906,  1,  233.)        W.  D.  H. 

Rigor  Mortis.  J.  Karpa  {Pfliiger's  Archiv,  1906,  112,  199—202). 
— The  statement  is  still  made  that  the  disappearance  of  rigor  mortis  is 
due  to  putrefaction.  Bierfreund  (ibid.,  43,  211)  found,  however,  that 
the  addition  of  antiseptics  did  not  interfere  with  the  phenomenon. 
In  the  present  research,  the  muscles  were  treated  aseptically,  and  the 
stiffening  passed  off  in  the  usual  way.  The  disappearance  of  rigor 
moi'tis  is  regarded  as  being  due  to  autolysis.  The  microscopic  changes 
in  the  muscular  fibres  are  also  described.  W.  D.  H. 

Note  by  Abstractor. — The  view  that  the  passing  off  of  rigor  moi'tis 
is  due  to  autolysis  has  been  long  held  (compare  Halliburton,  Text- 
book Chem.  Physiol.  Pathology,  1891).— W.  D.  H. 

Chemistry  of  Flesh.  IV.  Proteids  of  Beef  Flesh.  Perry  F. 
Trowbridge  and  Harry  S.  Grindley  {J.  Amer.  Chem.  Sac,  1906, 
28,469—505.  Compare  Abstr.,  1904,  ii,  829;  1905,  ii,  542;  this 
vol.,  ii,  242). — The  experiments  described  in  this  paper  were  made 
with  lean  round  of  beef.  The  total  acidity  of  aqueous  extracts  calculated 
as  lactic  acid  varies  from  066  to  r07  per  cent,  of  the  fresh  meat,  and 
is  due  to  the  presence  of  acid  phosphates,  organic  acids,  and  proteids. 
The  residue  left  after  extraction  with  cold  water  is  acid  to  litmus  and 
phenolphthalein,  but  nevertheless  combines  with  hydrochloric  acid  at 
the  ordinary  temperature  ;  in  one  experiment,  10  grams  of  the  air- 
dried  residue  neutralised  68*8  c.c.  of  A7IO  hydrochloric  acid. 

Of  the  total  proteid  of  raw  beef,  13'56  per  cent,  is  soluble  in  cold 
water.  Of  this  soluble  proteid,  9004  per  cent,  is  in  a  form  which  is 
coagulable  by  heat  from  a  neutral  solution ;  8'40  per  cent,  exists  as 
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albumoses,  and  a  very  small  quantity  as  peptones  ;  it  is  not  supposed, 
however,  that  the  albumoses  and  peptones  are  present  as  such  in  the 
original  meat. 

The  coagulation  of  an  aqueous  extract  of  raw  beef  is  accompanied 
by  an  increase  in  acidity.  On  the  partial  neutralisation  of  such  ex- 
tracts, coagulation  is  more  complete  and  some  of  the  proteid  matter  is 
precipitated.  There  are  no  well-defined  degrees  of  temperature  at 
which  the  different  coagula  separate ;  it  is  found  that  the  lower  the 
temperature  at  which  a  coagulum  is  separated,  the  longer  is  the  time 
of  heating  required  to  effect  complete  coagulation.  In  the  case  of  a 
cold  water  extract  of  raw  beef,  11  "71  per  cent,  is  precipitated  on 
neutralisation,  36'65  per  cent,  is  precipitated  by  coagulation  below  50°, 
39-93  per  cent,  coagulates  at  51 — 75°,  and  11-71  per  cent,  is  precipi- 
tated at  76 — 85°.  The  different  fractional  coagula  are  very  similar  in 
composition  and  constitution.  The  residue  of  the  meat  which  has  been 
extracted  with  cold  water  contains  some  proteids  soluble  in  ammonium 
sulphate  solution  of  10  per  cent,  strength,  and  others  insoluble.  The 
residue  left  after  extraction  first  with  cold  water  and  afterwards  with 
ammonium  sulphate  solution  is  almost  entirely  soluble  in  iV720  potass- 
ium hydroxide.  E.  G. 

Heat  of  Combustion  and  Composition  of  the  Bones  of 
Guinea-pigs  in  Relation  to  their  Age.  J.  Tribot  {Coinpt.  rend., 
1906,  142,  906—907.  Compare  Abstr.,  1905,  ii,  542).— The  amount 
of  mineral  matter  in  the  bones  reaches  its  maximum  at  the  150th  day, 
then  decreases  to  the  555th  day,  after  which  it  remains  fairly  constant. 
Similar  data  are  given  in  reference  to  water,  phosphoric  acid,  and  the 
heat  of  combustion.  W.  D.  H. 

Pyrimidine  Bases  of  the  Nucleic  Acid  obtained  fipom 
Fishes'  Eggs.  Joux  A.  Maxdel  and  Puoebus  A.  Levexe  (/.  Biol. 
Cfiem.,  1906,  1,  425 — 426). — It  is  generally  accepted  that  the  un- 
fertilised egg  contains  no  true  nuclein  derivatives.  Kossel  failed  to 
demonstrate  the  presence  of  purine  bases  in  the  unfertilised  hen's 
egg.  The  present  work  was  an  attempt  to  obtain  true  nucleic  acid 
from  fishes'  eggs  by  Levene's  method.  The  substance  obtained  had 
lie  general  properties  of  a  true  nucleic  acid;  it,  however,  resembled 
iiat  obtained  from  plant  cells  by  yielding  only  two  pyrimidine  bases, 
iiiimely,  uracil  and  cytosine ;  thymine  was  absent.  In  animal  tissues 
and  spermatozoa,  the  nucleic  acid  yields  thymine  usually  in  excess  of 
the  other  two  bases.  W.  D.  H. 

Acetone  Formation  in  the  Liver.  I.  Gustav  Embden  and 
1\  Kalbeklau.  II.  Gustav  Embdex,  H.  Salomox,  and  Fb.  Schmidt 
{BeUr.  chem.  rhysiol.  Path.,  1906,  8,  121—128,  129— 155).— By 
perfu.sing  the  "surviving"  liver  with  normal  blood,  acetone  is  formed. 
This  does  not  occur  with  lung,  kidney,  or  muscle.  The  isolated 
liver  is  able  to  form  acetone  from  various  chemical  substances.  Of  the 
■'iliphatic  amino-acids,  leucine  also  yield.s  acetone.  woHexoic  acid 
-'ave  negative  results,  whereas  isovaleric  acid  gave  positive  results, 
although  its  amino-compound  is  inactive  in  this  direction.     Butyric 
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and  yS-hydroxybutyric  acids  yield  large  quantities  of  acetone. 
Aromatic  substances,  the  ring  of  which  is  destroyed  in  the  body 
(tyrosine,  phenylalanine,  &c.),  form  acetone ;  whilst  others,  the 
aromatic  nucleus  of  which  is  not  broken  up  (phenylacetic  acid,  phenyl- 
propionic  acid,  &c.),  do  not.  Conclusions  of  a  theoretical  nature  are 
drawn  as  to  the  origin  of  acetone  in  the  body  in  health  and  disease. 

W.  D.  H. 

Ion  Proteid  Compounds.  II.  Influence  of  Electrolytes  on 
Staining  of  Tissues  by  Brythrosin  [Tetraiodofluorescein]  and 
Methyl-green.  T.  Bkailsford  Robertson  {J.  Biol.  Chem.,  1906,  1, 
279 — 304). — In  general,  after  treatment  with  electrolytes  in  which 
the  anion  has  a  greater  transport  number  than  0*5,  infusoria  and 
gelatin  plates  stain  deeply  in  methyl-green,  and  faintly  in  tetraiodo- 
fluorescein. If  the  transport  number  is  less  than  0'5,  the  opposite 
result  is  obtained.  The  hypothesis  urged  is  that  there  are  unstable 
ion-compounds  in  protoplasms,  the  ion  of  which  is  replaceable  by  other 
ions,  the  ion  present  in  the  greatest  mass  forming  the  greater  part  of 
the  compound,  and  the  acid  or  basic  properties  of  the  compound  being 
determined  by  the  acid  or  basic  properties  of  the  ion.  On  investiga- 
tion, however,  it  was  found  that  salts  of  heavy  metals,  acids,  and 
alkalis  were  exceptions  to  this  rule,  and  much  of  the  present  paper  is 
devoted  to  explaining  these  away.  W.  D.  H. 

Factors  influencing  Secretion.  John  B.  MacCallum  (/.  Biol. 
Chem.,  1906,  1,  335 — 344). — Three  main  factors  in  secretion  are  dis- 
cussed, namely,  (1)  the  blood  pressure  as  in  the  kidney,  (2)  an  activity 
of  the  gland  cells  similar  to  muscular  contraction,  or  at  least  governed 
in  many  cases  by  the  same  conditions,  and  (3)  changes  in  permeability 
of  the  cells.  W.  D.  H. 

Proteolysis  in  Cows'  Milk  Preserved  by  means  of  Formal- 
dehyde. W.  G.  TiCE  and  Henry  C.  Sherman  [J.  Avier.  Chem.  Soc, 
1906,  28,  189— 194).— The  milk  was  treated  with  formaldehyde 
(007 — 0"1  per  cent.)  within  two  hours  after  milking,  and  kept  in 
tightly  stoppered  bottles  in  diffused  daylight.  Analyses  were  made 
within  the  next  few  days,  and  after  intervals  of  11,  17,  28,  37,  and 
43  months.  The  samples  generally  remained  unchanged  in  appear- 
ance for  about  a  year.  In  all  cases  in  which  bacteria  were  found, 
they  were  few  in  number  and  developed  slowly,  and  it  is  probable 
that  bacterial  action  was  thoroughly  suppressed. 

The  analytical  results  showed  that  the  albumin  was  largely 
digested  before  the  casein  was  appreciably  reduced  ;  subsequently,  as 
the  casein  diminished,  the  nitrogen  as  albumin  and  syntonin  changed 
only  slightly,  the  increase  appearing  first  in  the  proteoses  and  then 
the  peptones  and  amino-compounds.  In  the  last  sample,  the  proteos 
and  peptones  were  to  a  great  extent  broken  up  into  amino-compounds. 
There  was  a  loss  of  lactose  (0*18 — 0-39  percent.),  whilst  the  acidity, 
calculated  as  lactic  acid,  varied  from  0*2 1  to  143  per  cent.  In 
the  case  of  milk  treated  with  0*1  per  cent,  of  sodium  iluoride,  sodium 
salicylate,  or  hydrogen  peroxide,   Hahn  and  Mettler  found  that  tlio 
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total  acidity  (as  lactic  acid)  never  equalled  the  lactose  destroyed,  and 
that  no  marked  digestion  of  the  casein  took  place  before  25 — 30  per 
cent,  of  the  lactose  had  disappeared,  N.  H.  J.  M. 

Acidimetry  of  Urine.  Influence  of  Nutrition  and  Muscular 
Work  on  Urinary  Acidity.  Influence  of  Nutrition  on  the 
Water  of  the  Body.  Am.  Yozakik  {Pfiuger's  Archiv,  1906,  111, 
473 — 496,  497—525,  526— 536).— The  first  paper  of  the  series  is  a 
discussion  and  comparison  of  the  many  methods  of  acidimetry  used 
in  work  on  the  urine.  In  the  second,  the  conclusions  drawn  are  as 
follows  :  the  more  the  nitrogenous  material  in  the  diet,  the  more  acid  the 
urine  ;  in  fact,  the  acidity  is  stated  to  be  a  linear  function  of  the 
nitrogenous  substance  in  the  diet.  If  y  represent  the  former  in  c.c. 
of  decinormal  acid  and  x  the  latter  in  grams,  then  it  was  found  in 
experiments  in  one  person  that  2/  =  3'91a;  +  40,  and  in  another  (the 
author)  2/  =  2 •40a;  +  189.  There  is  a  similar  relationship  between 
urinary  acidity  and  the  phosphoric  acid  of  the  urine.  A  change  of 
diet  from  animal  to  vegetable  food,  or  vice  versd,  causes  a  fall  or  rise 
in  acidity  respectively,  lasting  four  or  five  days,  followed  by  the 
reverse.  Muscular  work  raises  the  acidity  by  38  per  cent.  This  is  an 
indirect  result  attributed  to  increased  katabolism. 

The  conclusions  drawn  in  the  third  paper  are  that  a  diet  rich  in 
proteids  raises  the  need  of  the  body  for  water.  The  mean  value  of 
the  diuresis  so  produced  is  not  dependent  on  the  amount  of  proteid. 
In  the  first  two  or  three  days  of  a  proteid  rich  diet,  the  increase  of 
water  taken  is  mainly  excreted  by  the  kidneys ;  later  diuresis  dis- 
appears, and  the  excess  of  water  is  got  rid  of  mainly  by  the  lungs  and 
icin. 

The  papers  are  illustrated  by  full  analytical  data.  W.  D.  H. 

The  Influence  of  Alimentation  on  the  Value  of  Urologic 
Coeflacients.  Alexandre  Desgeez  and  J.  Ayrignac  (Cirmpt.  rend., 
1906,  142,  851 — 853). — The  proportions  between  the  different  con- 
stituents of  the  urine,  for  instance,  between  uric  acid  and  urea,  are 
termed  urologic  coefficients.  Examples  are  given  of  the  variations 
which  occur  on  different  diets,  especially  vegetarian  diet,  milk,  flesh 
food,  tkc.     Theoretical  conclusions  are  drawn  from  these.     W.  D.  H. 

Carbamates.  John  J,  K.  Macleod  and  H.  D,  Haskins  {J.  Biol. 
Chem.,  1906,1,319 — 334). — Solutions  of  ammonium  carbamate  in  water 
quickly  decompose  until  a  certain  equilibrium  between  carbamate- 
curbon  dioxide  and  total  carbon  dioxide,  and  between  carbamate-am- 
monia  and  total  ammonia  is  established.  Solutions  of  ammonium 
carbonate  (se.s(|uicarbonate)  contain  proportionately  less  carbamate 
than  the  above  becau.se  of  the  acid  carbonate  which  they  contain. 
When  kept  for  some  time  in  a  tightly  corked  flask,  the  carbamate  does 
not  become  less,  but  appears  slightly  to  increase.  The  addition  of 
ammonia  to  solutions  of  ammonium  carbonate  or  carbamate  increases 
the  amount  of  carbamate.  The  addition  of  small  amounts  of 
sodium  carlx»nate  to  solutions  of  the  acid  carbonate  increases 
the  carbamate.  The  addition  of  excess  of  carbonate  of  course  lowers 
the    ratio    of    carbamate-carbon    dioxide     to   total    carbon     dioxide. 
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The  addition  of  sodium  carbonate  to  liquids  such  as  urine,  which  con- 
tain ammonium  salts,  causes  carbamate  to  be  formed  in  relatively  large 
amount,  therefore  stale  urine  and  citrate  urine  contain  carbamates. 

A  solution  of  ammonium  carbamate  in  ice-cold  water  depresses  the 
freezing  point  of  water  less  than  does  the  same  solution  after  standing 
a  few  minutes  at  room  or  body  temperature.  This  is  accounted  for  by 
the  conversion  of  carbamate  (two  ions)  into  ammonium  carbonate 
(three  ions).  W.  D.  H. 

Glycine  and  Total  Mono-amino-acids  in  Pathological  Urine. 
J.  Walker  Hall  {Bio-chem.  J.,  1906,  1,  241 — 248). — Small  quantities 
of  mono-amino-acids  (including  glycine,  which  was  specially  investigated) 
occur  in  normal  urine.  The  amount  is  subject  to  considerable  variation. 
In  a  case  of  leucaemia,  and  in  another  of  rheumatoid  arthritis,  the 
amount  of  glycine  exceeded  the  normal.  In  two  cases  of  gout,  the 
amount  of  total  mono-amino-acids  (estimated  by  Fischer  and  Bergell's 
method  with  y8-naphthalenesulphonic  chloride)  varied  within  normal 
limits ;  the  amount  was,  however,  increased  by  the  administration  of  an 
increase  of  proteid  (casein)  in  the  diet,  or  of  glycine.  Under  ordinary 
conditions,  glycine  is  discharged  as  urea.  The  cases  examined  are 
admittedly  too  few  for  general  deductions  to  be  drawn.       W.  D,  H. 

Production  of  Methyl  Mercaptan  by  Fsecal  Bacteria  in 
Peptone  Bouillon.  Christian  A.  Herter  (/.  Biol.  Chem.,  1906,  1, 
421 — 424). — The  failure  experienced  in  finding  mex-captan  in  the  con- 
tents of  the  lower  bowel  does  not  exclude  its  formation  in  the  upper 
bowel  and  subsequent  absorption.  When  the  mixed  fsecal  bacteria  from 
healthy  persons  are  grown  in  peptone  broth,  only  a  trace  of  mercaptan 
is  obtained,  though  the  amount  is  larger  in  chiWren,  In  various 
pathological  conditions  (pernicious  anaemia,  marasmus,  chronic  dyspepsia, 
&c.)  the  amount  is  increased.  An  abundant  production  of  hydrogen 
sulphide  is  usually  obtained  both  in  health  and  disease.      W.  D.  H. 

EflFects  of  Tuberculin  absorbed  from  the  Digestive  Canal  in 
Healthy  and  Tuberculous  Animals.  A.  Calmette  and  M.  Breton 
{Compt.  rend.,  1906,  142,  616 — 618). — Tuberculin  absorbed  from  the 
alimentary  canal  is  toxic  for  non-tuberculous  animals,  and  especially 
for  young  animals.  No  tolerance  for  doses  given  in  this  way  was 
manifested  towards  progressively  increasing  doses.  Tuberculous 
guinea-pigs  are  affected  by  doses  of  1  mg.,  which  have  no  effect  on 
healthy  animals.  In  animals  suspected  of  tuberculous  disease  the 
diagnostic  reaction  with  tuberculin  is  obtainable  not  only  by  its 
subcutaneous  injection,  but  also  when  it  is  given  by  the  digestive  canal. 

W.  D.  H. 

Influence  of  X-Rays  on  Nitrogenous  Metabolism  and  on 
the  Blood  in  Myelogenous  Leucaemia.  Owen  T.  Williams 
{Bio-chem.  ./".,  1906,  1,  249— 254).— The  influence  of  X-ray  treatment 
in  a  case  of  this  disease  was  to  increase  the  excretion  of  nitrogen 
in  the  urine,  and  to  produce,  on  certain  days  at  any  rate,  greater 
utilisation  of  the  proteid  in  the  diet.  Uric  acid  was  also  increased. 
A    marked    increase    of    leucocytes    in    the     blood    coincided    with 
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constitutional  disturbances,  which  are  attributed  to  disintegration  pro- 
ducts from  the  leucocytes.  As  the  uric  acid  increases,  the  basophilic 
tendency  of  the  granules  in  the  leucocytes  decreases.  It  is  suggested 
that  in  X-ray  treatment  long  intervals  should  be  allowed  between  the 
exposures  to  allow  of  the  excretion  of  toxic  products.  W.  D.  H. 

Action  of  Radium  on  the  Vims  of  Rabies.  Jeax  Daxysz 
{Ann.  Inst.  Pasteur,  1906,  20,  206 — 208). — Tizzoni  and  Bongiovanni 
state  that  by  the  action  of  radiuoa  emanations  on  the  virus  of  rabies  in 
vitro  a  vaccine  is  obtained,  and  that  by  making  the  rays  act  on  the 
eye  or  on  some  point  in  the  central  nervous  system,  it  is  possible  to 
cure  rabies.  These  statements  are  not  confirmed.  It  was  further 
found  extremely  difficult  to  obtain  destruction  or  attenuation  of  the 
microbes  of  rabies  in  cultures  by  exposing  them  to  the  action  of  I'adiuui. 

W.  D.  H. 

/)-Ethoxyphenylcamphorylimide  (Camphenal)  as  an  Anti- 
pyretic. Elijah  M.  Houghtox  (Aynet'.  J.  Physiol.,  1906,  15, 
433 — 443.  Compare  this  vol.,  ii,  188). — The  experiments  recorded 
show  that  camphenal  has  but  little  antipyretic  action  as  compared 
with  acetophenetidine.  The  drug  has  no  value  as  a  therapeutic  agent ; 
it  is,  however,  interesting  in  showing  that  the  camphoryl  group 
cannot  take  the  place  of  the  acetyl  in  acetophenetidine  without 
diminishing  its  antipyretic  properties.  W.  D.  H, 

Administration  of  i-Alanine  to  a  Normal  Dog.  Alfred 
ScniTTENiiELM  and  A.  Katzensteim  {Chem.  Centr.,  1906,  i,  1279; 
from  Zeit.  exp.  Path.  T/ier.,  2,  560 — 561). — After  administering 
20  grams  of  i-alanine  to  a  dog  which  weighed  21*5  lbs.,  /-alanine  was 
excreted.     4'7  grams  of  /3-naphthaienesulphoalanine  were  obtained. 

E.  W.  W. 

Toxicity  of  Chemical  Compounds  estimated  by  their 
Haemolytic  Effects.  Alb.  J.  J.  Vandevelde  {C/ieni.  Zeit.,  1906, 
30,  296 — 297). — A  large  number  of  alcohols,  ketones,  acids,  esters, 
oils,  «kc.,  was  investigated.  Toxicity  in  the  series  of  alcohols,  aldehytles, 
ketones,  and  esters  increases  with  the  number  of  carbon  atoms.  The 
most  marked  exception  to  this  rule  was  found  among  the  acids,  the 
toxicity  of  formic,  acetic,  and  propionic  acids  being  greater  than  that 
of  butyric  acid  ;  in  the  acids  with  5  carbon  atoms  upwards  the  usual 
rule  holds.  Heptinene  is  eighty-two  times  more  poisonous  than 
ethyl  alcohol.  W.  D.  H. 

Detection  of  Poisoning  by  Veronal.  Gustav  Frerichs  and 
Heinrich  Frerichs  {Arch.  Pfiann.,  1906,  244,  86— 90).— A  patient 
for  whom  kamala  had  been  proscribed  fell  into  a  deep  sleep  shortly 
after  taking  the  drug  and  died  sixty-five  hours  later.  The  body  was 
examined  for  veronal  in  the  suspicion  that  this  had  been  supplied  by 

lie  druggist  instead  of  kamala.  By  extraction  with  ether  a  consider- 
able amount  of  veronal  was  obtained  from  the  urine.     Veronal  was 

ISO  isolated  from  the  patient's  stomach  and  part  of  the  intestine,  but 
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only  in  small  quantity  ;  the  stomach  had  been  pumped  out  one  and  a 
half  hours  after  the  drug  had  been  administered.  From  the  liver, 
spleen,  and  kidneys,  no  veronal  could  be  isolated.  C.  F.  B. 
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Voges  and  Proskauer's  Reaction  for  Certain  Bacteria. 
Arthur  Harden  {Froc.  Roy.  Soc,  1906,  77,  B,  424— 425).— Certain 
bacteria  grown  in  a  medium  containing  dextrose  and  peptone  show  an 
eosin-red  fluorescent  colour  at  the  open  end  of  the  tube  when  potassium 
hydroxide  is  added  and  the  tube  is  left  for  twenty-four  hours.  This 
is  due  to  acetylmethylcarbinol,  formed  by  the  action  of  the  bacteria 
on  the  dextrose  (compare  Harden,  this  vol.,  ii,  381),  which,  in  pre- 
sence of  potassium  hydroxide  and  air,  is  oxidised  to  diacetyl,  and 
then  reacts  with  some  constituent  of  the  peptone  water.       E.  F.  A. 

Influence  of  Calcium  and  Magnesium  Salts  on  Certain 
Bacterial  Actions.  S.  Machida  {Bui.  Imp.  Centr.  Agr.  Exp.  Stat. 
Japan,  1905,  1,  1 — 12). — The  putrefaction  of  urine  is  retarded  by 
calcium  salts  and  assisted  by  magnesium  salts.  Tricalcium  phosphate 
is  utilised  by  some  putrefying  bacteria,  and  it  is  pi*obable  that  in  the 
soil  the  tricalcium  salt  is  converted  into  an  available  form. 

Magnesium  carbonate  is  much  more  favourable  to  nitrification  than 
calcium  carbonate.  N.  H.  J.  M. 

Bactericide  Action  of  Sodium  Phenylpropiolate.  Yoshinao 
KozAi  {Bui.  Imp.  Centr.  Agr.  Exp.  Stat.  Japan,  1905,  1,  69—72). — 
Sodium  propiolate  (I  per  cent.)  acted  strongly  on  Vibrio  cholerce, 
Bacillus  cyanogenus,  B.  capsulatus,  B.  denitrificans,  B.  Jlacherie  der 
Nonne,  B.  Jluorescens  liquefaciens,  Proteus  mirabilis,  and  P.  vulgaris  in 
three  hours  ;  a  great  number  of  the  bacteria  is  destroyed  immediately 
by  3  per  cent,  solutions.  Spores  will,  however,  develop  even  after 
twenty-four  hours  in  a  3  per  cent,  solution  ;  and  B.  subtilis  was  not 
completely  destroyed  by  a  5  per  cent,  solution  in  twenty-four  hours. 

A  004  per  cent,  solution  of  phenylpropiolaldehyde  was  found  to 
retard  the  growth  of  many  bacteria,  whilst  on  some  it  had  no  effect. 

N.  H.  J.  M. 

Chemical  Action  of  Bacillus  lactis  aerogenes  on  Dextroa 
and  Mannitol :  Production  of  /^y-Butyleneglycol  and  Acetyl- 
methylcarbinol. Akthuu  Haudkn  and  Gkorge  Stanley  Wali'oi.e 
(Proc.  Roy.  Sac,  1906,  77,  B,  399—405). — Bacilhca  lactis  aerogenes 
grown  anaerobically  in  a  medium  containing  Witte-peptone  and 
dextrose  produces  lactic,  acetic,  succinic,  and  formic  acids,  ethyl 
alcohol,  carbon  dioxide,  and  hydrogen.     These  account,  however,   but 
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for  about  two-thirds  of  the  carbon  of  the  dextrose.  The  neutral 
liquid  containing  the  products  of  fermentation  on  evaporation  and 
extraction  with  alcohol  yielded  an  optically  active  oil  boiling  at 
181 — 183°  (corr.),  and  having  [a]D  from  0-46  to  0"71,  which  is 
ySy-butylene  glycol,  OH-CHMe-CHMe-OH,  whilst  the  distillate  con- 
tained small  quantities  of  acetylmethylcarbinol. 

From  mannitol,  the  same  products  were  obtained,  acetylmethyl- 
carbinol and  the  glycol  being  produced,  however,  in  much  less 
quantity. 

Compared  with  B.  coli  communis  (Harden,  Trans.,  1901,  79,  601), 
B.  luctis  a'erogenes  produces  slightly  more  alcohol,  and  the  new  products 
are  formed  at  the  expense  of  that  pai-t  of  the  dextrose  molecule  which 
in  the  B.  coli  fermentation  yields  acetic  and  lactic  acids.  Both 
bacteria  produce  twice  as  much  alcohol  from  mannitol  as  from 
dextrose.  E.  F.  A. 

Gas  Production  by  Faecal  Bacteria  grown  on  Sugar  Bouillon. 
Christian*  A.  Herter  and  Herbert  G.  Ward  {J.  Biol.  Chem.,  1906, 
1,  415 — 419). — The  amount  of  gas  produced  in  the  anaerobic  portions 
of  fermentation  tubes  by  the  mixed  bacteria  of  faeces  in  various 
sugars  added  to  peptone  bouillon  was  estimated ;  about  one-tenth  of 
the  mixed  gas  was  carbon  dioxide.  In  certain  pathological  conditions, 
the  amount  of  gas  obtained  was  below  the  normal,  namely,  in  cases  of 
marasmus,  diabetes,  and  fever.  In  digestive  disorders  and  per- 
nicious ansemia,  the  same  is  true,  but  great  fluctuations  were  noticed. 
The  explanation  which  is  most  probable  is  that  there  is  an  inter- 
ference with  the  normal  gas -producing  properties  of  organisms  of  the 
Bacillus  coli  group.  Such  bacteria  may  be  killed  in  the  lower  bowel, 
or  their  eifects  inhibited  by  other  organisms.  Differences  in  staining 
reactions  of  the  bacteria  were  also  noticed ;  an  inability  to  take  up 
the  gram  stain  is  associated  with  increased  gas  production. 

W.  D.  H. 

Fermentation  of  Sugar-cane'  Products.  Charles  A.  Browne, 
jun.(/.  Amer.  Chem.  Sac.,  1906,  28,  453— 469).— The  green  tops  of  the 
sugar-cane  contain  invertase ;  it  has  been  found  that  if  these  tops  are 
removed  when  the  cane  is  cut,  the  diffusion  of  the  enzyme  into  the 
stalk  Ls  prevented  and  a  smaller  loss  of  sucrose  occurs. 

The  rapid  darkening  in  colour  which  sugar-cane  juice  undergoes 
immediately  after  expression  is  duo  to  oxydases.  If  quinol  is  added  to 
'lio  fresh  juice,  it  is  rapidly  oxidised  and  a  marked  absorption  of 
'Xygen  takes  place.  The  fresh  juice  has  germicidal  properties,  the 
number  of  bacteria  decreasing  for  several  hours  after  expression  ;  in 
the  case  of  juice  from  sterilised  canes,  however,  the  number  of  bacteria 
increases  from  the  commencement. 

Dextran,  the  product  of  the  vi.scous  fermentation  of  cane  juice,  is 
probably  a  hydrated  product  of  variable  composition  j  a  specimen 
which  was  examined  had  [a]u  + 201-8°  at  20°.  On  hydrolysis  with 
ulphuric  acid,  dextrose  was  the  only  sugar  which  could  bo  detected. 
1  he  viscous  fermentation  exerts  a  powerful  reducing  action  on  the 
cine  juice  with  formation  of  mannitol. 

VOL.  xc.  ii.  26 
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A  fermentation  which  is  of  common  occurrence  in  Louisiana  results 
in  the  formation  of  cellulose.  This  fermentation,  unlike  the  viscous, 
is  aerobic  and  is  believed  to  be  due  to  Bacterium  xylinum.  The  amount 
of  cellulose  formed  in  a  specimen  of  cane  juice  was  about  7  per  cent, 
of  the  total  sugar  fermented. 

Among  other  products  formed  in  fermenting  juices,  mannan,  chitin, 
and  acetylmethylcarbinol  have  been  identified. 

A  sample  of  molasses  scum  had  the  following  composition  :  moisture, 
10*00  per  cent.;  chitin,  11"30  per  cent.;  pi'oteids,  31'62  per  cent.; 
fat,  27*50  per  cent. ;  ash,  5*58  per  cent.  ;  undetermined  (nitrogen- 
free),  14*00  per  cent.  The  fat  resembled  butter  in  composition  and 
gave  the  following  constants  :  saponification  number,  223*1  ;  iodine 
absorption,  28*17;  Reichert-Meissl  number,  30*36;  m.  p.  35°;  m.  p. 
of  the  insoluble  acids,  41°;  iodine  number,  30*53  ;  acid  number,  85*2; 
ether  number,  137*9  ;  mean  molecular  weight  of  soluble  acids,  129*7  ; 
mean  molecular  weight  of  insoluble  acids,  283*2.  E.  G. 

Amounts  of  Nitrates  and  Nitrites  in  Witte-peptone.  With 
Special  Reference  to  the  Indole  and  Cholera  Reaction.  William 
B.  Wherry  {Chem,  Centr.,  1906,  ii,  1037  ;  from  DejA.  Bureau  Govt. 
Lab.  Manila,  1905,  No.  31,  17 — 35). — Nitrites,  and  probably 
nitrates,  may  occur  in  a  variety  of  substances  (water,  peptone,  and 
filter-paper),  and  show  a  distinct  nitrite  reaction  with  sulphanilic  acid 
and  naphthylamine.  The  cholera  vibrio  does  not  produce  nitrites  in 
peptone  solutions  free  from  nitrates  and  nitrites,  prepared  from 
dialysed  Witte-peptone  free  from  nitrites.  N.  H.  J.  M. 

Chemical  Processes  in  the  Assimilation  of  Elementary 
Nitrogen  by  Azotobacter  and  Radiobacter.  Julius  Stoklasa, 
Adolf  E.  J.  Trnka,  and  Eugen  VItek  {Chem.  Centr.,  1906,  i, 
1036—1037  ;  from  Ber.  deut.  hot.  Ges.,  24,  22— 32).— Dextrose  is  better 
than  maunitol  as  a  source  of  carbon  for  azotobacter.  One  gram  of  the 
dry  substance  liberates  in  twenty-four  hours  approximately  1*27  grams 
of  carbon  dioxide,  whilst  Bacterium  Ilartlebi  produces  0*6  gram,  and 
Clostridium  gelatinosumO'AS  gram  of  carbon  dioxide.  The  decomposition 
products  of  mannitol  are  lactic  and  acetic  acids,  and  in  one  case  butyric 
acid  was  found.  Dextrose  yields  lactic,  acetic,  and  formic  acids.  Carbon 
dioxide  and  hydrogen  are  the  only  gases,  the  latter  only  in  small 
quantities,  being  probably  utilised  in  producing  water.  Hydrogen  is 
probably  of  importance  in  the  assimilation  of  nitrogen. 

N.  H.  J.  M. 

Nitrification  and  Ammoniflcation  of  some  Fertilisers. 
George  H.  Fhai'S  (/.  Amer.  C/iem.  iSoc,  1906,  28,  213 — 223.  Compare 
Abstr.,  1905,  ii,  110). — The  group  of  organisms  wliich  produce 
ammonia  from  manures  is  loss  sensitive  to  the  condition  of  plant-food 
than  nitrifying  organisms.  Production  of  ammonia  was  found  to  be 
most  active  during  the  first  week ;  in  the  third  week  it  is  generally 
negative  owing  to  nitrification. 

Nitrification  begins  in  the  second  week,  reache.s  its  maximum  in  the 
third  week,  and  then  decreases.     The  total  change  is  greatest  during 
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the  first  week,  decreases  until  the  fourth  week,  after  which  it  is  some- 
what irregular.  N.  H.  J.  M. 

Detection  of  Typhoid  Bacilli  in  Drinking  Water  by  Pre- 
cipitation with  Ferric  Oxychloride.  A.  Nieter  (C/tem.  Centr., 
1906,  i,  1187;  from  Hyg.  Rundschau,  16,  57— 59).— The  author 
approves  of  Miiller's  process  for  the  detection  of  typhoid  bacilli  by 
precipitating  the  water  with  ferric  oxychloride  and  examining  the 
deposit.  L.  de  K. 

Removal  of  Dextrose  from  Cane  and  other  Molasses  by 
Fermentation.  Henri  Pellet,  L.  Pellet,  and  Pairault  (Chem. 
Centr.,  1906,  i,  947—948  ;  from  Bull.  Assoc.  Chim.  Sucr.  Dist.,  23, 
639 — 647). — Experiments  with  a  variety  of  yeast  showed  that  it  is 
possible  to  remove  the  greater  part  of  the  dextrose  by  fermentation. 

N.  H.  J.  M. 

Amounts  of  Poison  necessary  for  killing  a  Given  Weight 
of  Living  Substance.  Thomas  Bokorny  {Chem.  Centr.,  1906, 
i,  1178;  from  Fharm.  Centr.,  47,  121—124,  146—148,  162—165, 
and  188 — 191.  Compare  this  vol.,  ii,  297). — The  experiments  were 
mostly  with  pressed  yeast.  One  per  cent,  lactic  acid  kills  yeast,  but 
not  0"1  per  cent,  solutions.  Mercuric  chloride  and  formaldehyde  act 
on  yeast  in  0"01  per  cent,  solutions.  Mercuiy  and  silver  nitrate 
solutions  (0"001  per  cent.)  act  on  infusoria.  Insect  larvic  and  infusoria 
are  killed  after  some  time  by  copper  sulphate  (1  :  200,000).  The 
amounts  necessary  to  kill  10  gi-ams  of  yeast  are  :  mercuric  chloride, 
O'Ol  gram  ;  silver  nitrate  (O'Ol  percent.), O'Ol — 0-02  gram  ;  and  copper 
sulphate,  0'0025 — 0"01  gram.  The  same  amount  of  yeast  is  killed 
by  003  gram  of  chlorine  and  0*05 — 0"02  gram  of  potassium 
permanganate,  but  not  by  1  gram  of  potassium  chlorate  (1  per  cent, 
solution)  or  by  1  gram  of  hydrogen  peroxide.  The  action  of  butyric 
acid  on  yeast  is  comparable  with  that  of  hydrochloric  acid.  Aniline 
dyes  rapidly  kill  infusoria.  N.  H.  J.  M. 

Toxicity  of  Sodium  Chloride  and  its  Prevention  by  other 
Salts.  W.  J.  V.  Osterhout  (/.  Biol.  Chem.,  1906,  1,  363—369).— 
Young  algjB  {Vau^heria  sessilis)  live  for  three  or  four  weeks  in  distilled 
water,  but  are  killed  in  a  few  minutes  by  3Af/32  sodium  chloride,  and 
in  a  few  days  by  J// 10, 000  sodium  chloride.  The  toxicity  of  the 
former  solution  is  inhibited  by  adding  calcium  chloride  in  the 
proportion  of  1  part  to  100  of  sodium  chloride.  The  plants  develop 
normally  and  produce  mature  fruit  in  a  33//32  sodium  chloride  solution, 
to  which  have  been  added  small  quantities  of  magnesium  chloride, 
magnesium  sulphate,  potassium  chloride,  and  calcium  chloride,  all  of 
which  are  toxic  when  used  singly.  W.  D.  H. 

Relationship  between  Chemical  Constitution  and  Disinfect- 
ing Properties.  Heinrich  Bechhold  and  Paul  Ehrlicu  {Zeit. 
physiol.  Clam.,  1906,  47,  173 —199).— The  disinfecting  action  of 
numerous  substances  of  phenolic  nature  has  been  studied,  chiefly  on 
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diphtheria  bacilli,  but  also  on  other  pathogenic  bacteria.  None  of  the 
compounds  used  precipitated  albumin,  but  it  was  found  that  even  the 
most  active  were  of  no  use  for  internal  disinfection  in  the  animal 
system,  as  their  activity  is  largely  diminished  in  the  presence  of  blood 
serum. 

The  introduction  of  halogen  atoms  into  the  phenol  molecule  increases 
the  activity,  and  the  increase  is  largely  proportional  to  the  number  of 
atoms  introduced.  For  example,  1  gram-molecule  of  pentabromo- 
phenol  has  the  same  effect  on  diphtheria  bacilli  as  500  gram-molecules 
of  phenol.  The  introduction  of  alkyl  or  alkyl  and  halogen  groups 
increases  the  activity,  as  does  also  the  union  of  two  molecules  of 
phenol  directly  or  by  means  of  the  following  chains  :  CHg,  CH(OH), 
CH(OMe),  CH(OEt)  ;  whereas  union  by  means  of  a  carbonyl  or 
sulphone  group  lessens  the  activity.  The  activity  is  also  diminished 
by  the  introduction  of  carboxyl  groups  into  the  benzene  nucleus. 

The  following  are  among  the  most  active  substances  :  Tetrabromo- 
o-cresol ;  for  example,  its  action  on  the  organisms  is  perceptible  even 
in  a  dilution  of  1  in  200,000,  whereas  phenol  only  shows  an  effect 
with  a  dilution  of  1  in  800  ;  the  compound  also  possesses  the  valuable 
property  of  being  but  slightly  poisonous.  Tetrachloro-o-diphenol,  the 
corresponding  bromo-derivative,  and  hexabromodihydroxydiphenyl- 
carbinol ;  the  last,  however,  appears  to  have  but  little  action  on 
ordinary  water  bacteria. 

The  introduction  of  halogen  into  the  phenol  molecule  first  diminishes 
the  poisonous  properties,  but  afterwards  acts  in  the  opposite  direction, 
so  that  trichloro-  and  tribromo-phenols  are  as  poisonous  as  phenol,  and 
the  tetra-  and  penta-dei"ivatives  much  more  poisonous.  The  introduction 
of  alkyl  groups  compensates  to  a  large  extent  the  poisonous  effects  of 
the  halogen  atoms.  J.  J.  S. 

Antiseptic  Properties  of  the  Gases  produced  by  Burning 
Sugar.  AuGUSTE  Tuillat  [CJiem.  Centr.,  1906,  i,  951 — 952;  from 
Hull.  Assoc.  Chim.  Sucr.  Dist.,  23,  655 — 657.  Compare  Abstr.,  1905, 
ii,  325). — By  burning  sugar  (5  grams)  under  a  bell-jar  of  10  litres 
capacity,  broth  cultures  were  sterilised  in  four  hours.  Similar  experi- 
ments with  4  kilos,  of  sugar  and  with  6  kilos,  of  molasses  in  a  space 
of  100  cubic  metres  were  generally,  but  not  always,  successful.  The 
production  of  formaldehyde  is  increased  by  mixing  the  sugar  with 
some  indiiferent  porous  substance.  N.  H.  J.  M. 

Action  of  some  Alkaloids  on  Pollen.  Henri  Coupin  {Conipt. 
rend.,  lOOC),  142,  841 — 843). — As  an  explanation  of  the  failure  of 
pollen  to  germinate  completely  on  the  stigma  of  flowers  other  than 
those  from  which  it  is  derived,  it  is  suggested  that  toxic  substances 
may  be  present  in  the  stigma  and  styles  to  which  only  the  pollen 
grains  of  the  same  flower  are  adai)ted. 

P^xperimonts  with  the  pollen  oi  Narcissus  jtsevdo-Xarcissus  i^\\oyfQA. 
that  the  following  amounts  of  alkaloids  are  toxic  :  solanine,  1/23,000 ; 
veratrine,  1/21,000; strychnine,  1/12,000;  morphine,  1/11,000;  codeine, 
1/5000;  aconitino,  1/4000;  caffeine,  1/3000;  narcotine  and  cocaine, 
1/2500;  botaine,  1/1500;  cicutine  and  brucine,  1/700.     The  toxicity 
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of  alkaloids  varies  with  different  kinds  of  pollen,  and  the  same 
alkaloids,  when  in  greater  dilution,  may  act  as  nutrients.  The 
pollen  of  narcissus  produces  longer  tubes  in  solutions  of  the  hydro- 
chlorides of  solanine  (1/30,000),  veratrine  (1/28,000),  narcotine 
(1/3500),  and  brucine  (1/3000)  than  in  distilled  water. 

N.  H.  J.  M. 

Action  of  Carbon  Dioxide  on  the  Latent  Life  of  some 
Dried  Grains.  Paul  Becquekel  {Compt.  rend.,  1906,  142,  843 — 845. 
Compare  Abstr.,  1905,  ii,  474  and  604). — Decorticated  and  perforated 
seeds  of  various  kinds  which  had  been  immersed  in  water  for  a  quarter 
of  an  hour  were  all  killed  by  being  kept  in  an  atmosphere  of  carbon 
dioxide  for  eleven  months.  Similar  seeds  in  their  naturally  dry  condi- 
tion after  being  kept  a  year  were  only  injured  in  a  few  cases ;  whilst 
others,  which  had  been  dried  in  a  vacuum  over  baryta  at  45°,  all  ger- 
minated after  eleven  months  in  carbon  dioxide.  N.  H.  J.  M. 

Assimilation  of  Potassium  and  Sodium  by  Plants.  Theodor 
Pfeiffer,  Albert  Einecke,  W.  Schneider,  and  A.  Hieper  {Chem. 
Centr.,  1906,  i,  1182  ;  from  Mitt,  landw.  Inst.  Univ.  Breslau,  3, 
567 — 613). — The  experiments  were  made  with  barley  grown  in  soil 
free  from  zeolites,  to  which  various  double  silicates  free  from 
potassium  were  added.  Addition  of  potassium  manure  (300  mg.  KgO) 
resulted  in  an  increase  of  27  grams,  whilst  1  gram  K.2O  produced 
22*14  grams  of  starch. 

Sodium  acts  indirectly  by  liberating  potassium  from  the  soil.  It 
cannot  be  said  that  sodium  has  no  direct  action  in  seed  production  by 
taking  the  place  of  potassium,  but  the  action,  if  it  takes  place  at  all, 
is  too  slight  to  be  of  importance.  N.  H.  J.  M. 

Variations  in  the  Nitrogen  and  Phosphoric  Acid  of  the 
Sap  of  an  Oleaginous  Plant.  Gustave  Andr6  {Compt.  rend., 
1906,  142,  902—904.  Compare  this  vol.,  ii,  192).— The  total  nitrogen, 
nitrogen  as  nitrates,  and  phosphoric  acid  were  determined  in  Mesem- 
brianthemum  crystallinuni  at  five  periods  of  growth  from  May  31st  to 
October  4th.  N.  H.  J.  M. 

Studies  on  the  Banana.  I.  E.  Monroe  Bailey  {J.  Biol.  Chem., 
1906, 1,  355 — 361). — The  experiments  described  indicate  that  ripening 
(formation  of  soluble  carbohydrates  and  decrease  of  total  carbo- 
hydrates) proceeds  slowly,  if  at  all,  when  the  gaseous  exchange  in 
the  banana  is  prevented  by  some  inert  coating.  W.  D.  H. 

Formation  and  Distribution  of  Terpenic  Compounds  in 
Citrus  aurantium.  Eucjene  Chakabot  and  G.  Laloue  {Compt. 
renti.,  1906,  142,  798—801.  Compare  Abstr.,  1904,  ii,  634,  and 
1905,  ii,  112). — In  May,  the  leaves  of  Citriis  aurantium  contained  a 
higher  percentage  of  odoriferous  substances  than  the  stems ;  the 
absolute  quantity  was  about  twelve  times  as  much  as  in  the  stems. 
In  June  (about  three  weeks  later),  the  percentage  of  essence  increase^ 
considerably  in  the  leaves  and  diminished  in  the  stems. 
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The  amount  of  citral  in  the  essence  is  only  small  and  is  chiefly  in 
the  leaves.  Between  the  first  and  second  stages  of  growth  there  is 
an  increase  in  the  amount  of  citral  in  the  essence  and  an  increase  in 
the  relation  between  the  combined  and  total  alcohol  and  a  decrease  in 
total  alcohol.  N.  H.  J.  M. 

Seeds  and  Oil  of  Morynga  pterygosperma.  Leopold  van 
Itallie  and  C.  H.  Nieuwland  {Arch.  Fharm.,  1906,  244,  159—160. 
Compare  Lewkowitsch,  Abstr.,  1904,  ii,  218). — The  husks  form  30  per 
cent,  of  the  seeds.  From  the  kernels,  light  petroleum  extracts  36  per 
cent,  of  a  fatty  oil.  The  residue  contains:  water,  6'1 ;  nitrogen,  9'4; 
cellulose,  5*4;  ash,  5*5  per  cent. 

The  oil  of  ben  had  the  sp.  gr.  0'912  at  15°;  acid  number,  13*5; 
saponification  number,  187;  iodine  number,  72;  Reichert-Meissl 
number,  0"49  ;  Hehner's  number,  95  (the  acids  not  soluble  in  water 
contained  71  per  cent,  of  oleic  acid,  which  had  iodine  number  86  and 
refractometer  number  1'4586  at  25°,  and  yielded  dihydroxystearic 
acid  on  oxidation). 

At  10 — 12°,  a  solid  portion  separates  from  the  oil;  the  residual 
liquid  had  sp.  gr.  0'913  at  15°;  acid  number,  9'9  ;  saponification 
number,  187. 

The  phytosterol  obtained  from  the  oil  melted  at  134 — 135°. 

C.  F.  B. 

Pat  of  the  Palm  Fruit  of  Surinam.  J.  Sack  {Chem.  Centr., 
1906,  i,  1106;  from  Inspect.  Landhouw.  West-Ind.  Bui.,  5,  9 — 11). — 
The  kernels  of  Acrocomia  sclerocarpa  may  contain  as  much  as  24*8 
per  cent,  of  fat,  consisting  of  the  glycerides  of  oleic  and  lauric  acids. 
The  kernels  of  Bactris  Flumeriana  contain  34*8  per  cent,  of  fat  melt- 
ing at  32°,  a  mixture  of  triolein  (13"6)  and  trilaurin  (86*4  per  cent.). 

N.  H.  J.  M. 

Wax  of  the  Bark  of  Jatropha  curcas.  J.  Sack  (Chem.  Centr., 
1906,  i,  1106;  from  hisjiect.  Landbouw.  West-Ind.  Bui.,  5,  8 — 9). — 
The  wax  is  a  mixture  of  myricyl  alcohol  and  myrioyl  melissate. 

N.  H.  J.  M. 

Detection  of  Glucosides  in  Plants  by  means  of  Emulsin. 
Emile  Boukquelot  (/.  rharm.  Chhn.,  1906,  [vi],  23,  369—375).— 
The  application  of  the  method  already  described  (Abstr.,  1902,  ii, 
55)  has  resulted  in  the  discovery  of  glucosides,  capable  of  being 
hydrolysed  by  emulsin,  in  several  plants  enumerated  in  the  original. 
The  leaves  of  Ligustrum  japonicum  appear  to  contain  syringin,  whilst 
the  branches  of  Jasminum  nudiftorum  and  the  loaves  of  Viburnum  tinus 
probably  contain  glucosides  hitherto  undescribed.  A  new  glucoside, 
taxicatin,  has  been  isolated  from  the  leaves  of  the  yew  {l^axus  baccata). 

T.  A.  II. 

Products  containing  Tannin.  J.  Sack  (Cftem.  Centr.,  1906,  i, 
1106 — 1107;  from  Inspect.  Landbouw.  West-Ind.  But.,  5,  1 — 8). — 
The  dry  matter  of  the  bark  of  Uhizophora  numgle  contains  up  to  24*5 
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per  cent,  of  tannin.  Leeythis  amara  contains  only  small  amounts  of 
tannin,  and  in  addition  a  white  substance  resembling  saponin.  The 
bark  of  Bigonki  incequalis  and  Carapa  guyanensis  yielded  14  and  5 
per  cent,  of  tannin  respectively.  N.  H.  J.  M. 

Ricinus  Residues.  A.  Halenke  and  M.  Klinq  {Landw.  Versuc/is- 
Stat.,  1906,  64,  51 — 86). — A  resume  of  analyses  of  ricinus  seedg 
and  residues  with  references  to  the  original  papers.         N.  H.  J.  M. 

Analysis  of  Raspberry  Juice.  Rudolf  Hefelmann,  Paul 
Mauz,  and  F.  Mulleb<  {Zeit.  dffentl.  Chem.,  1906,  12,  141 — 155).— 
The  following  results  were  obtained  on  the  analysis  of  fifty  samples 
of  raspberry  juice  pressed  from  fruit  grown  in  the  year  1905  :  total 
solids,  2-89  to  4-94,  average  409  per  cent. ;  ash,  0-312  to  0-505, 
average  0*430  per  cent. ;  alkalinity  of  ash,  450  to  6'90,  average  5"61 
c.c.  of  N/1  acid.  These  results  agree  with  the  averages  found  in 
other  years.  "W.  P.  S. 

The  Acids  occurring  in  Raspberry  Juice.  R.  Kayser  {Zeit. 
offentl.  67i€7?i.,  1906,  12,  155 — 156). — The  following  acids  were  found 
in  a  sample  of  raspberry  juice  :  tartaric  acid,  0*180  per  cent.  ;  citric 
acid,  0-655  per  cent.  ;  malic  acid  (difference),  0  300  per  cent. ;  and 
volatile  acid  (calculated  as  acetic),  0*045  per  cent.  W.  P.  S. 

Treatment  of  Seeds  with  Copper  Solutions.  Emile  Breal 
{Compt.  rend.,  1906,  142,  904 — 906). — The  solution  was  prepared  by 
boiling  starch  (30  grams)  in  1  litre  of  0*3  per  cent,  copper  sulphate 
solution.  Seeds  are  left  for  twenty  hours  in  the  cold  solution,  super- 
ficially dried  by  exposure  to  air,  immersed  in  lime  water,  and  again 
air  dried.  There  is  no  change  iu  the  appearance  of  the  seeds,  but 
they  increase  about  5  per  cent,  in  weight. 

It  was  found  that  the  above  treatment  not  only  prevents  crypto- 
gamic  disease,  but  also  favours  germination  and  increases  the  crop. 

N.  H.  J.  M. 

Physiological  Action  of  Copper-lime  Mixture  on  Plants. 
Richard  Ewert  {Chem.  Centr.,  1906,  i,  944 — 945;  from  Ber.  deut. 
bot.  Ges.,  23,  480 — 485). — Copper  in  the  form  of  1  per  cent.  Bordeaux 
mixture  and  1  per  cent,  acetate  solution  was  very  effective  in  the  case 
of  currants  attacked  by  Gloeosporium  ribis.  It  seems  probable  that 
the  penetration  of  copper  into  the  plant  may  be  due  to  substances 
diffusing  from  the  leaves ;  solution  of  copper  by  rain  could  not  be 
detected.  N.  H.  J.  M. 

Correction  of  a  Very  Unfavourable  Ratio  of  Lime  to 
Magnesia  in  a  Soil  for  the  Culture  of  Barley.  G.  Daikuhara 
{Bui.  Imp.  Centr.  Agr.  Exp.  Stat.  Japan,  1905,  1,  13— 16).— Pot  ex- 
periments in  which  barley  was  grown  in  well-manured  soil  having  the 
very  unfavourable  ratio  CaO/MgO  =  0*34/1  showed  that  the  yield 
was  doubled  when  precipitated  calcium  carbonate  was  added  so  as  to 
make  the  ratio  =1/1.  N.  H.  J.  M. 
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Retention  of  the  Injurious  Nitrogen  Compounds  of  Sugar 
Beet  by  the  Sap.  Stability  of  these  Substances  in  the 
Purification  Process  and  their  Increase  during  Prolonged 
Storage  of  the  Roots.  Kakl  Andrlik  and  J.  Urban  {Zeit. 
Zuckerind.  Bohm.,  1906,  30,  282—286.  Compare  Abstr.,  1905,  ii,  617). 
— In  the  diffusion  process,  about  90  per  cent,  of  the  injurious  sub- 
stances appears  in  the  sap. 

The  relative  amount  of  injurious  matters  increases  when  roots  are 
stored  owing  to  loss  of  sugar  by  respiration,  and  tliere  is  possibly  an 
actual  increase  due  to  the  br-eaking  down  of  proteids. 

Results  obtained  with  diffusion  sap  gave  higher  numbers  than  the 
roots,  and  there  seems  to  be  no  appreciable  loss  by  decomposition  of 
injurious  nitrogen  compounds  during  the  manufacturing  process. 

N.  H.  J.  M. 

Application  of  Magnesia  in  the  Form  of  Magnesium  Sul- 
phate for  the  Needs  of  the  Rice  Plant.  G.  Daikuhara  {BuL  Imp. 
Centr.  Agr.  Exp.  Stat.  Japan,  1906,  1,  23 — 29). — In  presence  of  calcium 
carbonate,  the  necessary  amount  of  magnesium  when  applied  as  sulphate 
to  paddy  rice  in  sand  culture  is  very  small,  the  best  ratio  being 
CaO/MgO  =  30/l.  When  both  calcium  and  magnesium  are  present  as 
carbonates,  the  ratio  should  be  1/1  (compare  AsO,  Abstr.,  1904,  ii, 
765)  in  the  case  of  sandy  soils.  In  clayey  soils,  the  best  ratio  will 
differ  when  the  magnesium  is  present  as  sulphate.  N,  H.  J.  M. 

Stimulating  Action  of  Potassium  Iodide  on  Sesamum  and 
Spinach.  S.  XJchiyama  {Bui.  Imp.  Centr.  Agr.  Exp.  Stat.  Japan, 
1906,  1,  35—37.  Compare  Suzuki,  Abstr.,  1903,  ii,  173).— Small 
amounts  of  potassium  iodide  increased  the  yield  both  of  sesamum  and 
spinach.  In  pot  experiments  with  sesamum  there  was  an  increase  of 
16  per  cent,  when  the  iodide  was  added  at  the  rate  of  124  grams  per 
hectare  and  25  per  cent,  with  ten  times  that  quantity.  In  a  field  ex- 
periment on  a  plot  having  an  area  of  59*5  sq.  metres,  the  yield  was 
increased  by  24  per  cent,  by  25  grams  of  potassium  iodide. 

The  results  are  practically  of  interest,  as  it  is  usual,  along  the  coast, 
to  employ  sea-weed  as  manure.  N.  H.  J.  M. 

Lime  Factor  for  the  Tobacco  Plant.  G.  Daikuhara  {Bui.  Imp. 
Centr.  Agr.  Exp.  Stat.  Japan,  1905,  1,  17 — 22). — Analysis  of  the  ash 
of  Virginia,  Kentucky,  Hungarian,  and  German  tobacco  showed  that 
the  ratio  CaO/MgO  =  3-63/1,  3-78/1,  4-44/1,  and  4-11/1  respectively,  the 
mean  being  3-96/1. 

The  results  of  pot  experiments  with  tobacco  grown  in  a  soil  having 
a  ratio  CaO/MgO  — 1/1,  and  in  the  same  soil  to  which  air-slaked  lime 
had  been  added  in  such  quantity  as  to  make  the  ratio  =2/1  and  4/1, 
showed  that  limeing  was  beneficial.  The  best  relation  of  lime  to 
magnesia  remains,  however,  to  be  ascertained  in  the  case  of  tobacco. 

N.  H.  J.  M. 

-    Analyses  of  Natural  Humus.     E.  Micuelet  and  John  Siobelien 
{Chem.  Zeit,,  1906,  30,  356 — 358). — The  substances  analysed  were  as 
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follows  :  (1)  decayed  fir  wood,  (2)  decayed  oak,  (3)  dark  brown  sludge 
derived  from  vegetation  and  from  excrement  of  fresh  water  animals, 
(4,  5,  and  6)  light  grey  peat  of  partly  animal  and  partly  vegetable 
origin,  (7)  humus  sandy  soil  from  Aas,  (8)  black  sandy  forest  soil,  (9) 
sandy  loam  from  Lauchstadt,  and  (10)  Russian  black  soil.  The  results 
are  percentages  in  dry  matter. 


Methyl- 

Methoxyl 

Loss  on 

C. 

H. 

N. 

Furfuroids. 

furfuroids. 

number. 

ignition. 

Ash. 

1. 

52-19 

5-02 

0-49 

3-42 

3-61 

3-49 

98-62 

1-38 

2. 

48-31 

3-64 

1-66 

4-22 

2-40 

2-96 

95-11 

4-89 

3. 

58-14 

6-87 

2-93 

7-49 

1-45 

1-33 

95-56 

4-44 

4. 

6-09 

0-99 

0-55 

0-45 

0-23 

0  04 

13-80 

86-20 

5. 

6-69 

0-95 

0-59 

0-54 

0-23 

0-04 

14-87 

85-13 

6. 

4-88 

0-76 

0-39 

0-36 

0-17 

0-06 

9-79 

90-21 

7. 

9-21 

1-40 

0-74 

0-70 

0-32 

0-12 

18-47 

81-53 

8. 

5-60 

0-63 

0-32 

0-10 

0-16 

0-04 

9-28 

90-72 

9. 

1-94 

0-40 

0-15 

0-09 

0-12 

0-03 

5-01 

94-99 

10. 

6-11 

0-94 

0-53 

0-36 

0-23 

0-05 

13-63 

86-37 

Fir  and  oak  wood  were  found  to  contain  respectively  10  "03  and 
20-18  per  cent,  of  furfuroids  and  4-70  and  5-55  per  cent,  of  methyl- 
f urfuroids,  so  that  in  the  process  of  decay  the  furfuroids  seem  to  be 
the  more  readily  attacked.  The  decayed  fir,  the  black  soil  from  Tele- 
marken  (8),  and  the  Lauchstadt  soil  contain  more  methyl-furfuroids 
than  furfuroids.  N.  H.  J.  M. 

Improvement  of  a  Soil  Relatively  Deficient  in  Magnesia. 
Teikiciii  Nakamura  {Bui.  Imj).  Centr.  Agr.  Exp.  iStat.  Japan,  1906,  1, 
30 — 34). — The  soil  consists  chiefly  of  hydrous  silicates  and  contains 
176  per  cent,  of  lime  (chiefly  as  silicate)  and  0-11  per  cent,  of 
magnesia. 

In  experiments  with  barley  with  addition  of  different  amounts  of 
magnesium  sulphate,  it  was  found  that  the  best  results  were  obtained 
when  the  ratio  CaO/MgO  =  7/l.  As,  for  cereals  generally,  the  best 
ratio  is  1/1  when  both  are  present  as  carbonate,  the  results  indicate 
that  the  relative  values  of  magnesium  sulphate  and  magnesite  are 
about  23  :  100.  N.  H.  J.  M. 


Analytical  Chemistry. 


New  Method  for  Stating  Analytical  Results.  Gustave  Bruhns 
{Ztii.  ana/.  C/iem.,  1906,  45,  204—216). — A  lengthy  reply  to  Petersen 
(compare  this  vol.,  ii,  194).  L.  de  K. 

Sodium  Carbonate  and  Sodium  Oxalate  for  Standardising 
Purposes.  Soren  P.  L.  Sorensen  and  A.  C  Ander.sen  {Zeit.  anal, 
('hem.,  1906,  45,  217— 231).— A  controversy  with  Lunge.  The 
authors  still  prefer  using  sodium  oxalate  for  the  standardisation  of 
acids.     They  further  btate  that  methyl-orange  is  a  very  suitable  indi- 
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cator  for  technical  purposes,  but  for  delicate  work  phenolphthalein  is 
to  be  preferred  (compare  Abstr.,  1903,  ii,  684,  750  ;  1905,  ii,  415). 

L.  DE  K. 

New  Form  of  Absorption  Tube.  Edgar  P.  Perman  (Chem. 
News,  1906,  93,  213). — The  apparatus  consists  of  an  elongated  hori- 
zontal bulb  fitted  at  each  end  with  a  vertical  bulb-tube.  The  absorbent 
just  closes  the  orifice  of  the  exit  tube.  The  latter  may  be  connected 
with  a  guard  tube  containing  glass  beads  moistened  with  the  absorbent. 
By  using  this  tube  all  danger  of  regurgitation  is  avoided.     L.  de  K. 

Detection  of  Fluorine  in  Alimentary  Substances.  Jules 
ViLLE  and  EuGi;NE  Derrien  {Bull.  Soc.  chim.,  1906,  [iii],  35, 
239 — 246). — The  method  is  based  on  the  change  in  the  absorption 
spectrum  induced  by  adding  fluorine  compounds  to  solutions  of 
methsemoglobin  (Abstr.,  1905,  i,  399,  500,  622,  andii,  402).  Directions 
are  given  (1)  for  the  preparation  of  a  standard  solution  of  methaemo- 
globin  and  (2)  for  the  preparation  from  various  alimentary  substances 
(wine,  beer,  milk,  meat,  butter,  and  fat)  of  limpid,  colourless  extracts 
containing  all  the  fluorine  compounds  which  may  have  been  present  in 
the  crude  substances.  In  any  particular  case,  a  known  quantity  of 
the  methsemoglobin  solution  is  added  to  the  clear  extract  and  the 
mixture  examined  spectroscopically,  when,  if  fluorine  is  present,  the 
characteristic  absorption  bands  of  the  fluorine  compound  of  metha^mo- 
globin  will  be  seen.  T.  A.  H. 

[Reagents  for  Ozone.]  Carl  Arnold  {Ber.,  1906,  39, 
1528—1529.  Compare  Arnold  and  Menzel,  Abstr.,  1902,  ii,  352;  Fischer 
and  Braehmar,  this  vol.,  ii,  224). — As  the  name  "tetra-base"  has 
been  used  for  some  years  for  tetramethyl-/)-phenylenediamine  ( Wurster, 
Abstr.,  1888,  627),  the  author  proposes  to  term  tetramethyldi-j[>- 
aminophenylmethane,  "  tetramethyl-base  "  or  "  Arnold's  reagent." 

G.  Y. 

Apparatus  for  the  Estimation  of  Sulphur  and  Carbon  with 
Single  or  Double  Receiver.  Arthur  Wiliielmi  {Chem.  Centr., 
1906,  i,  1286 — 12B7  ;  from  Zeit.  chem.  Apparatenkunde,  1,  155 — 156). 
— An  improved  apparatus,  the  chief  advantage  of  which  is  that  the  acid 
fumes  are  readily  condensed  and  also  that  it  need  not  be  completely 
disconnected  after  each  analysis.  For  details,  the  drawings  in  the 
original  paper  should  be  consulted.  L.  de  K. 

Modified  Evolution  Method  for  the  Estimation  of  Sulphur 
in  Pig-iron.  J.  MoFaklane  and  A.  W.  Grkgory  {C/ievi.  News,  1906, 
93,  201). — When  pig-iron  is  dissolved  in  hydrochloric  acid,  a  not  incon- 
siderable portion  of  the  sulphur  may  escape  conversion  into  hydrogen 
sulphide.  The  authors,  therefore,  have  modified  the  original  method 
and  operate  as  follows. 

Five  grams  of  the  powdered  sample  are  intimately  mixed  with  0'5 
gram  of  potassium  hydrogen  tartrate  ;  the  mixture  is  wrapped  in  filter 
paper,  placed  in  a  covered  crucible,  and   hejited  to  bright  redness  for 
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fifteen  minutes.  The  mass  will  now  give  up  all  its  sulphur  as  hydrogen 
sulphide  when  treated  with  dilute  hydrochloric  acid  (2:1)  in  the  usual 
apparatus.  L.  de  K. 

Estimation  of  Sulphur  in  Pyrites.  C.  E.  Gyzander  {Chem. 
Xews,  1906,  93,  213 — 214). — 0"2  gram  of  the  finely-powdered  ore  is 
dissolved  in  20  c.c.  of  a  mixture  of  nitric  and  hydrochloric  acids  (3  : 1). 
The  liquid  is  evaporated  to  dryness  on  the  water-bath  and  any  nitric  acid 
is  expelled  by  a  second  evaporation  with  5  c.c.  of  hydrochloric  acid. 
The  residue  is  taken  up  with  100  c.c.  of  water  and  1  c.c.  of  hydro- 
chloric acid  and  the  iron  is  reduced  to  the  ferrous  state  by  adding  3  c.c. 
of  a  6  per  cent,  solution  of  hydroxylamine  hydrochloride.  After  heat- 
ing the  filtrate  to  near  boiling,  the  sulphiiric  acid  is  precipitated  as 
usual  with  barium  chloride.     The  precipitate  is  free  from  iron. 

L.  DE  K. 

Improved  Apparatus  for  Estimating  Total  Sulphur  in  Coal 
Gas ;  Modification  of  Dreschmidt's  Method.  Everhaud  P,  Harding 
(/.  Amer.  Chem.  Soc,  1906,  28,  537 — 541). — About  two  feet  in  all  of 
the  gas  are  burnt  in  a  specially  constructed  bunsen  burner,  the  burn- 
ing taking  place  in  a  space  containing  bromine  vapour.  The  protlucts 
of  combustion  are  aspirated  by  means  of  a  current  of  purified  air 
through  a  5  per  cent,  solution  of  potassium  carbonate  and  the  resulting 
sulphate  is  estimated  as  usual. 

For  details  of  the  operation  and  the  full  description  of  the  somewhat 
complicated  apparatus  the  original  article  should  be  consulted. 

L.  DE  K. 

Estimation  of  Total  Sulphur  in  Illuminating  Gas. 
Charles  D.  Jenkins  {J.  Amer.  Chem.  Soc,  1906,  28,  542—544).— 
About  one  cubic  foot  of  the  gas  is  burnt  at  the  rate  of  0'6  cubic  foot 
per  hour  in  an  ammoniacal  atmosphere  and  the  condensed  liquid  is 
fully  oxidised  with  bromine  water.  The  resulting  sulphate  is  then 
estimated  volumetrically  by  means  of  the  well-known  barium  chromate 
method. 

A  description  and  illustration  is  given  of  a  convenient  portable 
apparatus.  L.  dk  K. 

Estimation  of  Small  Quantities  of  Ammonia  in  Presence  of 
Urea.  Fkenkel  {Btdl.  Soc.  chim.,  1906,  [iii],  35,  250— 251).— A 
crystallising  dish,  120  mm.  in  diameter  and  45  mm.  high,  with  ground 
edges,  is  surmounted  by  a  spherical  funnel  also  having  ground  edges. 
The  joint  is  made  tight  by  means  of  lard.  The  opening  of  the  stem  of 
the  funnel  is  closed  by  a  rubber  stopper  carrying  (1)  a  tube  leatling  to 
two  wash-bottles  in  series  containing  a  solution  of  potash  and  sulphuric 
acid  respectively,  and  (2)  a  tube  passing  to  the  bottom  of  a  small  flask 
connected  to  a  water  pump  and  containing  a  known  quantity  of  iV/10 
sulphuric  acid.  In  the  crystallising  dish  is  placed  25  c.c.  of  the  solu- 
tion to  be  examined,  which  must  contain  not  more  than  one  gram  of 
•minonia  per  litre  :  to  this  is  added  25  c.c.  of  milk  of  lime.  A  current 
of  air  is  drawn  through  the  whole  apparatus  by  means  of  the  water- 
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pump,  so  that  the  ammonia  liberated  is  carried  into  the  acid.     At  the 
end  of  two  hours,  the  action  is  complete  and  the  acid  may  be  titrated. 

T.  A.  H. 

Estimation  of  Ammonia  in  Used  Lime  Liquors.  Henry  R. 
Procter  and  Douglas  McCandlish  {J.  Soc.  Chem.  Ind.,  1906,  25, 
254 — 256). — The  sample  is  mixed  with  a  few  drops  of  turpentine  to 
prevent  frothing,  and  heated  to  90°  in  a  specially  constructed  ap- 
paratus. A  current  of  air  free  from  ammonia  is  drawn  through  by 
means  of  a  water-jet  pump,  and  the  ammonia  thus  removed  from  the 
liquid  is  absorbed,  as  usual,  in  standard  acid.  The  ammonia  is 
completely  expelled  after  one  hour. 

The  ammonia  affords  a  standard  by  which  the  activity  of  the 
liquor  may  be  judged.  L.  de  K. 

Oxidation  of  Nitrous  Acid  by  Hydrogen  Peroxide  ;  Estima- 
tion of  Nitrates  in  the  Presence  of  Nitrites.  Max  Busch  {Ber., 
1906,39,  1401— 1403).— The  substance,  containing  0-1— 0-2  gram  of 
nitrite,  is  dissolved  in  50  c.c.  of  water,  and,  after  the  addition  of 
20  c.c.  of  a  neutral  3  per  cent,  solution  of  hydrogen  peroxide,  is 
warmed  to  70°;  20  c.c.  of  2  per  cent,  sulphuric  acid  are  then  added. 
The  liquid  is  heated  to  boiling  and  the  nitric  acid  pi-ecipitated  by  the 
addition  of  12  c.c.  of  a  solution  of  "  nitron  "  acetate  (Abstr.,  1905,  ii, 
282).  Nitrites  in  the  presence  of  nitrates  are  first  estimated  by  the 
permanganate  method,  then  the  total  nitrate,  after  oxidation  with 
hydrogen  peroxide,  is  estimated  as  above. 

The  method  is  applicable  to  the  estimation  of  nitrogen  in  nitrated 
cellulose.  When  the  latter  is  boiled  with  alkali  and  hydrogen 
peroxide,  the  formation  of  ammonia  is  avoided  (compare  Hiiussermann, 
Ber.,  1903,  36,  3956)  and  the  nitrogen  is  all  present  as  nitrite  and 
nitrate.  The  solution  is  acidified  and  the  total  nitrate  estimated  as 
above.  C.  S. 

Detection  of  Small  Amounts  of  Yellow  Phosphorus. 
Rudolf  Schknck  and  E.  Scharfp  {Ber.,  1906,  39,  1522—1528. 
Compare  Schenck,  Mihr,  and  Banthien,  this  vol.,  ii,  326  ;  Mai 
and  Schaffer,  Abstr.,  1903,  ii,  363;  Vignon,  Abstr.,  1905,  ii,  479).— 
The  presence  of  small  amounts,  down  to  0*004  mg.,  of  yellow 
phosphorus  in  phosphorus  trisulphide  can  be  detected  by  the  inci'ease 
in  the  rate  of  discharge  of  an  electroscope  when  subjected  to  the  action 
of  air  in  which  the  sample  has  been  slowly  oxidised  at  35 — 55°.  As 
no  phosphorus  trioxide  is  formed  by  the  slow  oxidation  of  the  tri- 
sulphide, the  latter  alone  has  no  effect  on  the  conductivity  of  air.  A 
convenient  apparatus  for  carrying  out  the  test  is  described  and 
figured.  G.  Y. 

Estimation  of  Phosphoric  Acid  by  the  Citrate  Method. 
Vincent  Schenke  {Landw.  Versuchs-Stat.,  1906,  64,  87—91.  Com- 
pare Abstr.,  1905,  ii,  479).— A  reply  to  Mach  (this  vol.,  ii,  50).  It 
is  found  that  when  very  small  amounts  of  phosphoric  acid  are 
present  no  precipitate  is  obtained  when  the  method  of  the  German 
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Association  is  employed,  whilst  the  author's  modified  citrate  method 
gives  concordant  results.  The  negative  results  are  attributed  to  the 
increased  solubility  of  the  magnesium  ammonium  phosphate  in  the 
larger  amount  of  ammonium  citrate  solution.  N.  H.  J.  M. 

Estimation  of  the  Sodium  Phosphates.  C.  Chester  Ahlum 
{J.  Ame-r.  Chem.  Soc,  1906,  28,  533 — 537). — A  mixture  of  disodium 
hydrogen  phosphate  and  trisodium  phosphate  may  be  "analysed  as 
follows  :  1st  Method. — Two  grams  of  the  compound  are  dissolved  in 
water,  and  carbon  dioxide  is  passed  through  for  about  fifteen  minutes. 
The  solution  is  evaporated  to  dryness,  and  by  means  of  the  Schrotter 
apparatus  the  carbon  dioxide  absorbed  is  estimated.  Its  weight 
multiplied  by  7'454:5  represents  the  trisodium  phosphate.  One  gram 
of  the  mixed  salts  is  dissolved  in  water  and  titrated  with  A7IO  hydro- 
chloric acid,  using  methyl-orange  as  indicator.  From  the  number  of 
c.c.  of  acid  used  is  deducted  the  number  of  c.c.  required  by  the 
trisodium  phosphate  (grams  of  same  divided  by  0"0164),  and  the 
difference  then  represents  the  disodium  hydrogen  phosphate  (1  c.c.  = 
0'0142  gram).  2nd  Method. — 0-5  gram  of  the  mixture  is  dissolved  in 
50  c.c.  of  water  and  titrated  with  XjXQ  acid.  One  gram  is  dissolved 
in  50  c.c.  of  water,  a  drop  of  methyl-orange  is  added,  and  then  a  slight 
excess  of  hydrochloric  acid.  After  boiling,  an  excess  of  sodium 
carbonate  is  added,  and  the  whole  is  evaporated  to  dryness  in  a 
weighed  dish.  Exactly  one-half  of  the  powdered  residue  is  then 
tested  in  the  Schrotter  apparatus,  whilst  the  other  half  is  titrated 
with  3710  acid.  This  gives  all  the  data  necessary  for  calculation. 
The  test  analyses  aie  fairly  satisfactory.  L.  de  K. 

Estimation  of  Arsenic  by  Marsh's  Method.  Gabriel  Bertrand 
and  ZoLTAN  de  Vamossy  {Ann.  Chim.phys.,  1906,  [viii],  7,  523 — 536). — 
A  slight  modification  of  Bertrand's  process.  The  solution  containing 
about  O'Ol  gram  of  arsenic  is  introduced  gradually  into  the  generating 
tta.sk  containing  zinc  and  dilute  sulphuric  acid,  and  the  hydrogen  after 
being  dried  over  dehydrated  cotton-wool  is  passed  through  a  red-hot 
"ombustion  tube,  40  cm.  in  length.  The  arsenic  liberated  is  then 
ollected  in  a  tube  having  an  interior  diameter  of  2  mm.  The 
ijydrogen  is  passed  through  a  solution  of  silver  nitrate  to  retain 
traces  of  arsenic  hydride  which  have  escaped  decomposition.  Should 
any  precipitate  form,  the  liquid  is  acidified  with  nitric  acid  and 
evaporated  to  dryness.  The  residue  is  taken  up  with  a  little  water 
and  the  silver  cautiously  precipitated  with  sodium  chloride.  The 
filtrate  is  evaporated  with  addition  of  sulphuric  acid  and  the  residue 
introduced  at  once  into  the  generating  flask. 

The  tube  containing  the  arsenic  is  weighed  with  duo  precautions, 
rinsed  with  sodium  hypochlorite  solution  to  dissolve  the  arsenical 
dej>of:it.  (nitric  acid  should  not  be  used),  dried,  and  reweighed. 

L.  DB  K. 

Use  of  Copper  as  an  Accelerator  in  Marsh's  Apparatus 
Armand  Gautier  {Bull.  Soc.  chivi.,  1906,  [iii],  35,  207—208.  Compare 
Abstr.,    1903,  ii,  102).— It  is  pointed  out  that  the  different  results 
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obtained  by  de  YAmossy  (this  vol.,  ii,  196)  and  the  author  (Ann. 
Chim.  phys.,  1876,  [v],  8,  401)  in  using  copper  as  an  accelerator  are 
probably  due  to  the  different  conditions  under  which  the  two  sets  of 
experiments  were  made.  The  conclusion  that  platinum  is  a  better 
accelerator  than  copper  had  already  been  arrived  at  by  the  author. 

T.  A.  H. 

Purification  of  Zinc  and  Hydrochloric  Acid  from  Arsenic. 
Leonakd  T.  Thorne  and  Ernest  H.  Jepfers  [Aiialyst,  1906,  31, 
101 — 103). — The  best  conditions  for  purifying  zinc  by  means  of 
sodium,  as  originally  proposed  by  Hehner  (Abstr.,  1902,  ii,  501),  are 
given.  The  zinc  is  just  fused  in  a  crucible  and  the  sodium  added  in 
small  pieces  at  a  time,  employing  about  1  gram  for  each  pound  of  zinc. 
The  molten  metal  is  then  poured  into  a  second  heated  crucible  and 
back  again  to  ensure  thorough  mixing.  The  crucible  is  now  covered 
and  heated  to  dull  redness,  when  the  lid  is  removed  and  the  heating 
continued  for  one  hour.  After  being  allowed  to  cool  slightly,  the 
crust  is  pierced  and  the  molten  metal  poured  into  another  hot  crucible, 
in  which  it  is  again  heated  and  skimmed  if  necessary.  The  zinc  is 
finally  granulated  just  before  the  solidifying  point  is  reached. 

Arsenic  may  be  completely  removed  from  hydrochloric  acid  by 
treating  each  litre  of  diluted  acid  of  sp.  gr.  1"1  with  2  or  3  grams 
of  copper-tin  couple,  heating  the  mixture  to  boiling  for  about  fifteen 
minutes,  and  then  distilling  from  a  small  quantity  of  the  couple,  a 
piece  of  100-mesh  copper  gauze  being  also  placed  in  the  distillation 
flask.  The  copper-tin  couple  may  be  prepared  as  follows  :  cuprous 
chloride  is  dissolved  in  excess  of  hydrochloric  acid  and  a  small  quantity 
of  tin  added.  Zinc  dust  is  then  added,  and  this  reduces  the  remainder 
of  the  copper,  together  with  the  tin,  in  the  form  of  a  dark  grey,  spongy 
couple,  which  is  washed  by  decantation.  If  the  couple  be  nearly 
black,  in  colour,  too  much  copper  is  present.  The  residue  in  the  dis- 
tillation flask  servos  conveniently  for  the  preparation  of  fresh  couple. 

W.  P.  S. 

Estimation  of  Arsenic,  Antimony,  and  Sulphur  in  Ores  by 
Heating  in  a  Current  of  Chlorine  or  of  Carbon  Dioxide  charged 
with  Bromine.  Ernst  Schafer  {Zeit.  anal.  Cliem.,  1906,  46, 
145 — 174). — A  lengthy  paper  unsuitable  for  adequate  abstraction. 

The  conclusion  arrived  at  is  that  the  decomposition  in  a  current  of 
chlorine  is  preferable  to  the  heating  in  a  current  of  carbon  dioxide 
charged  with  bromine  vapour  (Jannasch's  process). 

The  old  process  has  been  modified  in  so  far  that  the  chlorine  is 
generated  in  a   Kipp  apparatus  from  compressed  bleaching  powder, 
The  mineral  is  contained  in  a  boat  placed  inside  a  small  combustio: 
tube.  L.  D£  K. 


is 

1 


Approximate  Estimation  of  Boric  Acid.  Cecil  H.  Cribb  and 
Francis  W.  E.  Arnaud  {Analyst,  1906,  31,  147 — 149). — A  sensitive 
turmeric  paper  is  prepai'od  by  dipping  strips  of  blotting  paper  in  a 
hot  alcoholic  solution  containing  2  per  cent,  each  of  turmeric  and 
tartaric  acid.     Tho^  strips    are    dried,  and    will    detect   as   little  as 
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0'0025  per  cent,  of  boric  acid  when  employed  in  the  usual  way.  In 
estimating  boric  acid  in  milk,  5  c.c.  of  the  latter  are  treated  with  1 
c.c.  of  N/l  alkali,  the  mixture  is  evaporated  to  dryness,  ignited,  the 
ash  dissolved  in  1  c.c.  of  N/l  acid,  and  the  volume  diluted  to  10,  20, 
or  30  c.c.  or  more  with  2  per  cent,  hydrochloric  acid.  A  strip  of 
the  sensitive  turmeric  paper  is  then  dipped  in  the  solution  and  dried 
at  a  moderate  temperature,  preferably  in  the  dark.  If  a  pink 
coloration  is  obtained,  the  solution  is  still  further  diluted  and  again 
tested  until  the  paper  fails  to  give  a  reaction.  The  sensitiveness  of 
the  paper  having  been  determined  previously  with  known  quantities 
of  boric  acid,  a  simple  calculation  will  give  the  amount  of  boric  acid 
in  the  sample  of  milk.  The  process  is  conducted  on  precisely  similar 
lines  in  the  case  of  butter  and  cream.  W.  P.  S. 

Improvements  in  Gas  Analysis.  Estimation  of  Small 
Quantities  of  Carbon  Monoxide.  Romuald  Nowicki  {Chem. 
Cmtr.,  1906,  i,  1186—1187;  from  Oesten:  Zeit.  Berg.  UiUt,  54, 
6 — 11). — The  air  is  first  purified  by  means  of  potassium  hydroxide, 
calcium  chloride,  and  soda-lime,  and  the  carbon  monoxide  is  then 
oxidised  by  means  of  iodic  anhydride.  The  action  takes  place  at  45° 
and  is  completed  at  88°.  The  carbon  dioxide  formed  is  then  estimated 
as  usual,  or  the  amount  of  iodine  liberated  may  be  estimated  as  a 
check  (compare  Abstr.,  1905,  ii,  760).  L.  de  K. 

Assay  of  Officinal  Potassium  Bromide.  H.  Cormimbceuk 
{Ann.  Chim.  anal.,  1906,  11,  131 — 134). — The  chief  impurity  of  poteiss- 
ium  bromide  is  potassium  chloride.  In  the  absence  of  other  impuri- 
ties, the  amount  of  chloride  may  be  ascertained  with  sufiicient  accuracy 
by  converting  two  grams  of  the  heated  sample  into  the  corresponding 
silver  compound,  and  then  referring  to  a  table  calculated  by  the 
author.  L.  de  K. 

Estimation  of  Small  Quantities  of  Sodium  Sulphate  in 
Magnesium  Sulphate.  Gustav  Mosslkr  {Chem.  Centr.,  1906,  i, 
1 1 15 — 1116  ;  from  Zeit.  Oesterr.  Apolh.  Ver.,  44,  53 — 54). — 12-5  gi-ams 
of  the  suspected  sample  are  dissolved  in  40  c.c.  of  water  and  125  c.c. 
of  ammonium  carbonate  solution  are  added  (230  grams  of  the  officinal 
salt,  360  c.c.  of  ammonia  of  sp.  gr.  0960,  water  up  to  1  litre).  Water 
is  added  until  the  volume  is  about  246  c.c,  and  after  standing  foi 
twelve  hours  the  volume  is  made  up  to  250  c.c.  Two  hundred  c.c.  of  the 
iiltnito  are  then  evajxjrated  to  dryness  in  a  weighed  platinum  dish 
and  the  residue  is  ignited  and  weighed.  It  consists  of  sodium  sul- 
phate ;>/t«  a  constant  amount  (0029  gram)  of  magnesium  sulphate. 

L.  DE  K. 

Estimation  of  Silver  in  Alloys  in  the  Wet  Way.  F.  AltniSder 
{ifetailurgie,  1900,  3,  292— 293).— One  gram  of  the  alloy  is  dissolved 
in  10  c.c  of  nitric  acid  of  sp.  gr.  1*4,  boiled  to  remove  nitrous  fumes, 
cooled,  and  50  c.c.  of  water,  10  c.c.  of  nitric  acid,  and  a  few  c.c  of 
•tarch  solution  added.  The  solution  is  then  titrated  with  a  standard 
■olutioQ  of  potassium  iodide,  which   precipitates  the  silver  as  silver 
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iodide.  The  end  of  the  reaction  is  indicated  by  the  formation  of 
starch  iodide  owing  to  the  decomposition  of  the  excess  of  potassium 
iodide  by  the  nitric  acid.  C.  H.  D. 

Estimation  of  Calcium  in  Soil.  D,  J.  Hissink  (C/iem.  Cetitr., 
1906,  i,  961  ;  from  Chem.  Weekblad,  3,  73— 78).— Neubauer's  method 
(this  vol.,  ii,  52)  is  recommended.  N.  H.  J.  M. 

Schlagdenhauflfen's  Reaction  [Detection  of  Magnesium]. 
J.  Bellier  (/.  Fharm.  Chim.,  1906,  [vi],  23,  378— 381).— The  author 
confirms  Grimbert's  observation  (this  vol.,  ii,  307)  that  Schlagden- 
haufEen's  reagent  is  unstable  and  not  very  delicate.  He  finds  the 
following  modification  more  sensitive  than  that  suggested  by  Grimbert 
[loc.  cit.).  To  10  c.c.  of  the  magnesium  solution,  1  c.c.  of  a  one  per 
cent,  solution  of  potassium  iodide,  saturated  with  iodine,  is  added  and 
then  a  solution  of  sodium  hydroxide,  drop  by  drop.  With  a  solution 
containing  0*1  gram  of  magnesium  per  litre,  a  reddish-brown  precipi- 
tate is  formed,  and  a  solution  half  as  strong  gives  a  deep  reddish-brown 
coloration.  The  reaction  is  unsuitable  for  quantitative  application 
owing  to  the  considerable  solubility  in  water  of  the  precipitate  formed. 
The  product  precipitated  in  this  reaction  may  be  obtained  in  quantity 
by  mixing  powdered  iodine  with  moistened  magnesia  and  setting  the 
mixture  aside  for  twenty-four  hours.  Attempts  to  determine  its  com- 
position gave  discordant  results,  and  the  author  is  of  opinion  that  it 
may  be  merely  magnesia  coloured  by  iodine,  the  latter  serving  to 
render  the  precipitated  magnesia  visible.  T.  A.  H. 

Titration  of  Zinc  with  Potassium  Perrocyanide.  Ernst 
MuRMANN  {Zeit.  anal.  Chem.,  1906,  45,  174 — 181). — An  improved 
method  of  titrating  zinc  with  ferrocyanide.  The  solution,  freed  from 
interfering  metals,  as  usual,  is  diluted  to  100 — 150  c.c.  and  2 — 5  c.c. 
of  a  1  per  cent,  solution  of  uranyl  chloride  are  added.  The  liquid 
should  not  contain  more  than  5 — 10  c.c.  of  free  hydrochloric  acid 
of  sp.  gr.  1*075.  After  heating  to  boiling,  standard  potassium  ferro- 
cyanide (43"  11  grains  of  the  salt  per  litre)  is  slowly  run  in  until  the 
liquid  turns  brown  ;  a  few  more  c.c.  are  then  added,  and  the  liquid  is 
titrated  back  with  corresponding  zinc  solution  until  the  brown  colour 
vanishes  and  changes  to  a  greenish-blue  (due  to  a  trace  of  iron). 

L.  DE  K. 


Estimation  of  Small  Quantities  of  Copper  in  [Drinking] 
Waters.  Eakle  ii.  Viiklvs  (J.  Amer.  Chem.  iSoc,  1906,  28, 
368 — 372). — One  litre  of  water  (or  loss  if  the  amount  of  copper  is 
likely  to  exceed  1  mg.)  is  evaporated  to  75  c.c.  and  2  c.c.  of  dilute 
sulphuric  acid  (1:1)  are  added.  The  liquid  is  then  submitted  to 
electrolysis,  the  cathode  consisting  of  a  stout  platinum  wire  50  cm. 
long,  40  cm.  of  which  are  coiled  into  a  flat  spiral.  When  the  copper 
has  deposited,  the  wire  is  at  once  plunged  into  boiling  dilute  nitric 
acid  (1  : 3)  and  the  liquid  is  evaporated  to  dryness.  The  residue  is  then 
dissolved  in  100  c.c.  of  water,  and  10  c.c.  of  a  mixture  of  equal  parts 
of  hydrogen  sulphide,  water,  and  10  per  cent,  potassium  hydroxide  are 
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added.  The  resulting  coloration,  which  is  fairly  permanent,  is  matched, 
SIS  usual,  by  means  of  a  copper  sulphate  solution  of  known  strength 

L.  DE  K 

Estimation  of  Manganese  in  Iron  and  Steels.  Omer  Bbi  chant 
{Ann.  Chim.  anal.,  1906,  11,  124  — 127). — One  gram  of  iron  or  steel  is 
dissolved  in  25  c.c.  of  nitric  acid  of  sp.  gr.  1'135.  After  expelling 
nitric  fumes,  water  is  added  to  reduce  the  temperatiu-e  to  about  50^, 
and  after  filtering,  if  necessary,  10  c.c.  of  N^IO  silver  nitrate  and 
0*2  gram  of  ammonium  persulphate  are  added,  and  the  whole  is  then 
heated  until  the  rose  coloration  has  disappeared  with  or  without 
separation  of  manganese  dioxide.  After  completely  decolorising  the 
liquid  with  ferrous  sulphate,  the  solution  is  allowed  to  cool  to  60°, 
when  another  0  2  gram  of  persulphate  is  added.  After  ten  minutes, 
the  whole  of  the  manganese  will  be  in  the  stat«  of  permanganate,  and 
when  cold  this  may  be  titrated  with  a  standard  solution  of  sodium 
arsenite  (0"9  gram  of  arsenic  trioxide  and  3  grams  of  sodium  hydrogen 
carbonate  in  1  litre). 

In  the  case  of  Spiegeleisen  or  ferromanganese,  1  gram  of  the 
sample  is  dissolved  in  a  .sufiiciency  of  nitric  acid  and  the  solution  is 
diluted  to  250  c.c.  ;  25  c.c.  (01  gram)  are  then  mixed  with  25  c.c. 
of  nitric  acid  and  treated  with  silver  nitrate  and  persulphate  as 
already  directed.  L.  de  K. 

Estimation  of  Small  Quantities  of  Nickel  in  Organic  Sub- 
stances. H.  W.  Armit  and  Arthur  Harden  {Proc.  Roy.  Soc,  1906, 
77,  B,  420 — 423). — The  substance  is  incinerated  with  care  in  a 
porcelain  crucible  and  the  ash  treated  with  hydrochloric  acid,  evapor- 
ated to  dryness,  and  taken  up  with  dilute  acid.  Iron  and  phosphates 
are  removed  by  precipitation  with  excess  of  ammonia,  the  precipitate 
being  dissolved  in  dilute  acid  and  again  precipitated  once  or  twice. 
The  united  filtrates  are  evaporated  to  dryness,  the  residue  dissolved  in 
dilute  hydrochloric  acid,  and  hydrogen  sulphide  pas.sed  into  the  hot 
solution.  The  nickel  is  precipitated  from  the  filtrate  with  sodium 
hydroxide,  converted  into  nickel  chloride,  dissolved  in  water,  and 
made  up  to  a  definite  volume.  In  this  solution,  the  nickel  is  estimated 
colorimetrically  using  a-dimethylglyoxime,  which  forms  a  scarlet-red 
compound  with  nickel  in  the  presence  of  ammonia  (compare  Tschugaeff, 
Abstr.,  1905,  ii,  613).  E.  F.  A. 

Reaction  of  Iron  Salts  with  Sodium  Sulphide.  Lucien  L.  de 
KoNiNCK  {Chem.  Ontr.,  1906,  i,  964-965;  from  Jhdl.  Soc.  chim. 
Bdg.,  19,  181  —  189).^The  reaction  with  .sodium  sulphide  is  quite  as 
delicate  a  test  for  iron  as  the  ferrocyanide  reaction,  and  it  does  not 
matter  whether  the  iron  is  in  the  ferrous  or  ferric  state.  In  extremely 
dilute  solutions,  a  brown  coloration  changing  to  green  is  observed. 
Ihe  l>est  condition  for  the  appearance  of  the  green  colour  is  a 
proiwrtion  of  800—320  mols.  of  alkali  sulphide  to  1  atom  of  iron, 
in  the  presence  of  sodium  chloride  or  sulphate,  the  formation  of  the 
green  compound  is  retarded,  and  it  then  disapi>ears  sooner  than  usual. 
In  the  presence  of  zinc,  the  precipitate  is  coloured  brown  owing  to  the 
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presence  of  the  brown  modification  of  the  ferrous  sulphide,  but  in  the 
case  of  aluminium  or  magnesium,  the  green  variety  is  carried  down. 
Cadmium  causes  a  yellowish-green  coloration  which  soon  fades. 

L.  DE  K. 


Separation  of  Iron  from  Manganese,  Nickel,  Cobalt,  and 
Zinc  by  the  Acetate  Process.  W.  Funk  (ZeiL  anal.  Chem.,  1906, 
45,  181 — 195). — The  solution,  which  should  contain  about  0-2  gram 
of  ferric  iron,  is  evaporated  on  the  water-bath  with  addition  of  about 
0*7  gram  of  potassium  chloride  until  the  mass  is  nearly  dry  ;  care 
must,  however,  be  taken  not  to  expel  the  free  hydrochloric  acid 
completely.  The  residue  is  now  dissolved  in  20  c.c.  of  water  and  then 
mixed  with  a  solution  of  sodium  acetate  containing  about  twice  the 
theoretical  quantity  required.  After  diluting  to  about  500  c.c,  the 
whole  is  heated  to  60 — 70°,  when  the  iron  is  precipitated  completely  as 
basic  acetate,  which  is  then  washed  with  hot  water.  The  other  metals 
are  determined  in  the  filtrate.  L.  de  K. 


Vanadium  as  a  Steel-making  Element.  J.  Kent  Smith  (J.  Soc. 
Chem.  Ind.,  1906,  25,  291 — 295). — A  summary  of  the  static  and 
dynamic  properties  of  various  types  of  vanadium  steel.  The  following 
method  is  recommended  for  the  rapid  estimation  of  vanadium  in  steel. 
One  gram  of  the  sample  is  dissolved  in  about  40  c.c.  of  25  per  cent, 
nitric  acid ;  when  cool,  the  solution  is  agitated  momentarily  with 
2  grams  of  sodium  bismuthate  and  filtered  quickly ;  the  filtrate  and 
washings  are  decolorised  with  a  few  c.c.  of  strong  ferrous  sulphate 
solution  and  10  c.c.  of  freshly-prepared  hydrogen  peroxide  solution, 
and  the  whole  is  then  made  up  to  100  c.c.  The  amount  of  vanadium 
present  is  then  estimated  by  comparing  the  colour  of  the  solution  with 
comparison  tubes,  P.  H. 

Experiments  with  New  Apparatus  for  Elementary  Analysis 
(Dennstedtand  Heraeus  Furnaces).  David  Holde  {Ber.,  1906,  39. 
1615 — 1622). — A  ci'itical  discui3sion  from  various  points  of  view  of  the 
Dennstedt  and  Heraeus  (electric)  furnaces.  With  the  former,  good 
results  have  not  been  obtained  so  far  when  cinnamic  acid,  anthra- 
quinone,  or  benzene  was  used.  J.  J.  S. 

Simplified  Elementary  Analysis.     Max  Dennstedt  (J5er.,  1906. 
39,  1623—1627.     Compare  Abstr.,  1903,  ii,  103;  1905,  ii,  202,  651] 
— In  reply  to  Ilolde  (preceding  abstract),  several  practical  details  ai 
given  for  obtaining  good  results  with  the  Dennstedt  furnace. 

J.  J.  S. 

Ultimate  Analysis  of  Organic  Substances.  Hugo  Heumani 
{Zeit.  anal.  Chem.,  1906,  45,  236—238.  Compare  Abstr.,  1905,  ii, 
767). — A  final  reply  to  the  criticisms  of  Dennstedt  (this  vol.,  ii,  200). 

L.  de  K. 
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Electrical  Method  for  the  Simultaneous  Estimation  of 
Hydrogen,  Carbon,  and  Sulphur  in  Organic  Compounds. 
Harmon  N.  Morse  and  C.  W.  Gray  [Amer.  Chem.  J".,  1906,  35, 
451 — 458). — A  claim  for  priority  is  made  with  reference  to  the 
electrical  method  for  the  combustion  of  organic  compounds  devised  by- 
Morse  and  Taylor  (Abstr.,  1905,  ii,  480)  in  view  of  the  similar  method 
recently  described  by  Carrasco  (this  vol.,  ii,  200). 

A  method  is  now  described  for  the  simultaneous  estimation  of 
carbon,  hydrogen,  and  sulphur.  The  apparatus  employed  is  a  modifi- 
cation of  that  of  Morse  and  Taylor  (loc.  cit.).  The  sulphur  dioxide  is 
absorbed  by  means  of  a  weighed  quantity  of  pure  lead  peroxide  con- 
tained in  a  platinum  boat,  which  is  open  at  one  end  in  order  to  facili- 
tate contact  between  the  products  of  combustion  and  the  peroxide. 
The  rolls  of  copper  gauze  which,  in  the  original  apparatus,  preceded 
and  followed  the  boat  containing  the  substance  to  be  analysed  are 
replaced  by  asbestos  plugs.  In  front  of  the  combustion  tube,  for  the 
purpose  of  completing  the  absorption  of  nitrogen  oxide,  is  placed  a 
glass  tube,  which  is  filled  with  asbestos,  covered  with  lead  peroxide, 
and  is  surrounded  by  an  electrically-heated  graphited  porcelain  tube 
about  300  mm.  long,  provided  with  an  asbestos  covering.  The  glass 
tube  is  connected  on  one  side  to  the  combustion  tube,  and  on  the  other 
to  the  usual  absorption  apparatus  for  water  and  carbon  dioxide. 

The  quantity  of  lead  oxide  (PbO)  yielded  by  unit  weight  of  the 
peroxide  is  estimated  before  commencing  the  experiment.  After  a 
combustion  has  been  made,  the  amount  of  sulphur  absorbed  is  estimated 
by  reducing  the  peroxide  in  the  boat  to  the  oxide  (PbO)  by  heating  it 
in  a  current  of  air  or  nitrogen  until  the  weight  remains  constant.  The 
excess  in  weight  is  due  to  sulphur  trioxide,  which  is  present  as  lead 
sulphate. 

The  results  of  the  combustion  of  some  organic  compounds  containing 
sulphur  are  given,  which  show  that  the  method  is  satisfactory.  The 
apparatus  and  method  of  working  are  fully  described  with  the  aid  of 
a  diagram.  E.  G, 

Use  of  Cobaltic  Oxide  in  the  Combustion  of  Coals.  Franz 
Neumann  {Chem.Centr.,  1906,  i,  1 186 ;  from  Woch.yes.  Brauw.,  23,  98). — 
An  attempt  to  burn  coal  rapidly  in  the  improved  Deunstedt  apparatus 
(Abstr.,  1905,  ii,  651)  by  mixing  the  sample  with  twice  its  weight  of 
^•obaltic  oxide.     Although  the  hydrogen  estimation  is  satisfactory,  the 

■^ults  for  carbon  are  too  low.  L.  de  K. 

Estimation  of  Methyl  Alcohol  in  Solutions  of  Formaldehyde 
by  means  of  Chromic  Acid.  Oskau  Blank  and  Hermann  Finken- 
B81NEB  {Ber.,  1906,  39,  1326— 1327).— The  authors  describe  a  method 
of  estimating  methyl  alcohol  in  commercial  formaldehyde,  which 
generally  contains  from  12  to  18  per  cent,  of  methyl  alcohol.  A 
weighed  amount  of  the  solution  of  formaldehyde  is  added  to  a  solution 
of  standard  chromic  acid  to  which  sulphuric  acid  has  been  added. 
After  twelve  hours  at  the  ordinary  temperature,  the  solution  is 
diluted ;  to  an  aliquot  portion,  potassium  iodide  is  added  and  the 
solution  then  titrated  with  standard  sodium  thiosulphate  solution. 

A.  McK. 

27—2 


400  ABSTRACTS  OF   CHEMICAL  PAPERS. 

Detection  of  Mineral  Acids  in  Wines.  Ch.  Billon  {Ann.  Ghim. 
anal.,  1906,  11,  127— 131).— The  total  alkalinity  of  the  ash  is  de- 
termined by  adding  an  excess  of  standard  sulphuric  acid,  boiling  to 
expel  carbon  dioxide,  and  titrating  the  free  acid  with  standard  alkali. 
A  same  amount  of  the  sample  is  then  treated  in  the  usual  manner  with 
a  mixture  of  equal  portions  of  alcohol  and  ether,  or,  better  still,  two 
parts  of  alcohol  and  five  parts  of  ethyl  acetate.  The  precipitate  thus 
obtained  is  collected  and  ignited,  and  the  alkalinity  of  the  ash  is  then 
determined. 

If  the  first  alkalinity  is  greater  than  or  equal  to  the  second,  mineral 
acid  is  absent,  but  if  smaller  the  sample  contains  an  amount  of  mineral 
acid  equal  to  the  difference  in  alkalinity. 

In  the  case  of  very  acid  and  plastered  wines,  it  is  advisable  to  add 
to  the  sample  5  grams  of  potassium  chloride  per  litre.  L.  de  K. 

Influence  of  the  Lead  Precipitate  on  the  Polarisation  of 
Sugar.  Wm.  D.  Horne  {Ghem.  Centr.,  1906,  i,  969;  from  Bull. 
Assoc.  Chim.  Sucr.  DisL,  23,  635— 637).— A  reply  to  H.  and  L.  Pellet 
{ibid.,  1905,  ii,  1655).  The  amount  of  sugar  carried  down  by  the 
addition  of  basic  lead  acetate  may  be  neglected.  The  use  of  the  dry 
basic  acetate  of  the  constant  composition  3Pb(C2H302)2,2PbO,  now 
obtainable,  is  recommended.  With  care,  the  filtrate  is  free  from  excess 
of  lead.  L.  de  K. 

Influence  of  the  Lead  Precipitate  on  the  Polarisation  of 
Sugar.  Henri  Pellet  and  L.  Pellet  {Chem.  Centr,,  1906,  i,  969  ; 
from  Bull.  Assoc.  Chim.  Sucr  Dist.,  23,  638 — 639). — A  reply  to  Horne 
(preceding  abstract).  The  lead  precipitate  contains  a  varying  propor- 
tion of  sugar,  more  than  is  generally  supposed.  The  use  of  the  dry 
basic  acetate  will  probably  be  advantageous.  Further  experiments 
with  raw  cane-sugars  will  be  communicated.  L.  de  K. 

Two  New  Methods  for  the  Estimation  of  Dextrose.  Carl 
Arnold  {Ber.,  1906,  39,  1227 — 1228.  Compare  Glassmann,  this  vol., 
ii,  203). — Creatinine  reduces  potassium  niercuri-iodide  solution  at  the 
ordinary  temperature,  or  alkaline  mercuric  cyanide  solution  when 
boiled.  Glassmann's  methods  for  the  estimation  of  dextrose  in  urine 
must  give  erroneous  results  unless  the  creatinine  is  oxidised  by  cold 
potassium  mercuri-iodide  solution  before  the  dextrose  is  estimated  in 
the  boiling  solution.  G.  Y. 

The  Pavy-Sahli  Sugar  Titration  [in  Urine].  B.  Wagner 
{Chem  Centr.,  1906,  i,  1189;  hom  Zeit.  drtzl.  Fortbild.,  3,  79—83). 
— The  urine  is,  if  necessary,  diluted  to  25 — 50  times  its  volume  and 
titrated  with  the  following  solutions  :  (a)  8*3 16  grams  of  crystallised 
copper  sulphate  in  one  litre  ;  (6)  408  grams  of  potassium  hydroxide, 
40*8  grams  of  Rochelle  salt,  and  600  c.c.  of  ammonia  made  up  to  one 
litre.  Before  use,  5  c.c.  of  each  solution  are  mixed  and  diluted  with 
30  c.c.  of  water  ;  this  represents  0-005  gram  of  dextro.se. 

The  results  obtained  are  quite  as  accurate  as  those  obtained  in  the 
fermentation  saccharometer.  L.  de  K. 
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Estimation  of  Glycogen.  Albert  Desmouliere  {J.  Pimrm. 
Chim.,  1906,  [vi],  23,  244—249,  281—285,  and  332— 336).— Ten 
grams  of  the  finely-divided  liver  or  other  organ  are  placed  in  a  200  c.c. 
flask,  60  c.c.  of  water,  003gram  of  sulphuric  acid,  and  about  0*15  gram 
of  pepsin  are  added,  and  the  mixture  kept  at  a  temperature  of  48°  for  six 
hours.  4*7  grams  of  sulphuric  acid  and  35 — 40  c.c.  of  water  are  now 
added,  and  the  solution  heated  in  a  closed  vessel  to  a  temperature  of 
115 — 120°  for  an  hour  and  a  half.  The  solution  is  then  cooled,  a  slight 
excess  of  mercvunc  nitrate  is  added,  the  mixture  rendered  slightly  alka- 
line by  the  addition  of  sodium  hydroxide  solution,  and  the  volume  made 
up  to  200  c.c.  with  water.  After  filtration,  100  c.c.  of  the  filtrate  are 
shaken  with  5  grams  of  zinc  dust  and  again  filtered.  Fifty  c.c.  of 
the  filtrate  are  treated  with  suflicient  sodium  hydroxide  to  redissolve 
the  precipitate  of  zinc  hydroxide  and  the  dextrose  in  the  solution  esti- 
mated by  Fehling's  method.  One  part  of  anhydrous  dextrose  is  equi- 
valent to  0*978  part  of  glycogen.  A  correction  must  be  made  for 
the  volume  of  the  mercury  precipitate,  and  also  for  the  quantity  of 
dextrose  occurring  naturally  in  the  liver.  In  the  first  case,  the  preci- 
pitate is  collected  on  the  filter,  dried,  and  its  volume  measured,  whilst 
the  dextrose  is  estimated  by  boiling  40  grams  of  the  finely-divided 
liver  with  several  successive  quantities  of  water,  filtering  the  extracts 
into  a  litre  flask,  clarifying  the  solution  with  mercuric  nitrate  and 
sodium  hydroxide,  and  diluting  with  water  to  the  mark.  The  mixture 
is  filtered,  a  portion  of  the  filtrate  is  treated  with  zinc  dust,  and  the 
dextrose  estimated  by  Fehling's  method.  As  the  volume  of  the  solu- 
tion is  large  and  the  quantity  of  dextrose  small,  the  influence  of  the 
volume  of  the  mercury  precipitate  may  in  this  case  be  neglected. 

W.  P.  S. 

Efetimation  of  Acetone.  Adolf  Jolles  {Ber.,  1906,  39, 
1306 — 1307). — For  the  estimation  of  acetone,  a  standard  solution  of 
odium  hydrogen  sulphite,  containing  from  three  to  four  times  the 
requisite  amount,  is  added  to  the  solution  of  acetone.  After  thirty 
hours,  the  solution  is  titrated  with  standard  iodine  solution.  The 
action  CH3-CO-CH3  +  NaHS03  =  CH3-C(OH)(S08Na)-CH3  proceeds 
quantitatively.  A.  McK. 

Method  of  Distinguishing  Fermentation  Vinegar  from 
Vinegar  Essence."  Eugen  Schmidt  {Zeit.  Nahr.  Genussm.,  1906, 
11,  386 — 391). — Fermentation  vinegar  contains  substances  produced 
by  the  bacteria  present  (^Bacterium  aceti  and  B.  Kiitzingianum)  which 
have  chemical  properties  resembling  those  of  the  alkaloids.  On  this 
account,  fermentation  vinegar  gives  a  turbidity  when  tested  with  a 
■olution  of  iodine  in  potassium  iodide,  whilst  "  vinegar  essence  "  (pre- 
pared from  pure  acetic  acid)  does  not  become  turbid.  If  the  amount 
of  fermentation  vinegar  in  a  mixture  is  small,  the  latter  may  not  yield 
a  turbidity,  but  the  residue  obtained  on  evaporation  will  do  so. 

W.  P.  S. 

Volumetric  Estimation  of  Uric  Acid  by  means  of  Iodine 
Solution.  A.  RoNCHESE  {J.  F/iarvi.  Chim.,  1906,  [vi],  23, 
'■36 — 340). — Uric  acid  may  be  estimated  in  urine  as  follows  :  100  c.c. 
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of  the  urine  are  treated  with  15  c.c.  of  ammonia  and  15  grams  of 
ammonium  chloride.  After  the  lapse  of  thirty  minutes,  the  precipitate 
is  collected  on  a  filter  and  washed  with  a  solution  containing  150  c.c. 
of  ammonia  and  150  grams  of  ammonium  chloride  per  litre.  The  preci- 
pitate is  then  washed  off  the  filter  with  about  300  c.c.  of  water  and 
dissolved  by  the  addition  of  dilute  acetic  acid.  Excess  of  potassium 
hydx'ogen  carbonate  or  borax  is  added  to  the  solution,  and  the  latter 
titrated  with  standardised  iodine  solution.  One  c.c.  of  iV^/10  iodine 
solution  is  equivalent  to  0*084  gram  of  uric  acid.  To  the  quantity  of 
uric  acid  found  per  litre  of  urine  is  added  O'Ol  gram  to  correct  for  the 
solubility  of  the  acid  in  the  volume  of  ammonium  chloride  solution 
used.  W.  P.  S. 

Fat  Analysis.  Wilhelm  Faiirion  (Chem.  Zeit.,  1906,  30, 
267—268.  Compare  Abstr.,  1904,  ii,  217,  788).  -A  series  of  sug- 
gested improvements  in  some  well-known  methods  isolating  to  fats. 

1.  Estimation  of  Fat  in  Milk — Instead  of  shaking  out  a  mixture 
of  10  c.c.  of  milk,  10  c.c.  of  alcohol,  and  1  c.c.  of  ammonia  with  25 
c.c.  of  ether  and  25  c.c.  of  light  petroleum  and  then  evaporating  an 
aliquot  part  of  the  ethereal  layer,  it  is  proposed  that  the  milk  should 
be  shaken  with  three  successive  portions  of  25,  15,  and  15  c.c.  of  the 
ether-petroleum  mixture  and  the  whole  of  this  then  evaporated  to 
dryness. 

2.  Estimation  of  Water  and  Fat  in  Butter. — The  water  is  estimated 
by  heating  the  butter  over  a  small  Bunsen  flame  with  constant  stirring  ; 
the  loss  represents  the  water.  The  mass  is  then  extracted  with  light 
petroleum,  the  residue  collected  partly  on  a  weighed  filter  and  partly 
left  in  the  basin,  well  washed,  dried  at  105°,  and  weighed.  The  fat  is 
found  from  the  loss,  but  may,  of  course,  also  be  obtained  by  direct 
weighing.     The  insoluble  matter  may  then  be  burnt  to  ash. 

3.  Estimation  of  the  Total  Fatty  Acids  in  Butter  Fat,  Cocoa  Fat, 
and  Palm  Kernel  Oil. — Butter  is  saponified  as  usual  with  alcoholic 
potassium  hydroxide,  and  the  liberated  fatty  acids  are  dissolved  by 
shaking  with  light  petroleum  or  repeatedly  with  ether.  The  solvent 
is  allowed  to  evaporate  spontaneously,  the  residue  is  dissolved  in 
alcohol  and  carefully  neutralised  with  iV7sodium  hydroxide.  The 
resulting  soap  solution  is  evaporated  to  dryness  and  the  residue  dried 
at  110°  and  weighed.  If  a  represents  the  number  of  mg.  of  the  soap 
and  n  the  number  of  c.c.  of  alkali  added,  then  a  -  22n  represents 
the  fatty  acids. 

4.  Estimation  of  the  Inner  Iodine  Number. — The  crude  ethereal 
solution  of  the  liquid  acids  obtained  in  due  course  from  the  lead  salts 
soluble  in  ether  also  contains  any  unsaponifiablo  matter.  It  is 
therefore  recommended  to  shake  it  with  a  solution  containing  2 
grams  of  sodium  hydroxide  and  a  little  alcohol.  The  alkaline  layer  is 
removed,  acidified  with  hydrochloric  acid,  and  shaken  with  light 
petroleum,  which  redissolves  the  oleic  acid.  On  evaporation,  this  will 
leave  an  almost  colourless  oily  residue.  L.  de  K. 

Detection  of  Coooanut  Oil  in  Butter.  H.  P.  Wijsmann  and 
J.  J.  Reijst  {Zeit.  Nahr.  Genusam.,  1906, 11   267— 271).— The  method 
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proposed  is  based  on  the  comparative  insolubility  of  silver  octoate,  the 
latter  salt  being  precipitated  from  the  ordinary  Reichert-Meissl  dis- 
tillate and  the  quantity  of  silver  required  for  the  precipitation 
ascertained.  The  details  of  the  process  are  :  5  grams  of  the  sample 
are  saponified  with  sodium  hydroxide  and  glycerol,  distilled,  and  the 
distillate  titrated  as  in  the  Reichert-Meissl  process.  Forty  c.c.  of  jV/IO 
silver  nitrate  solution  are  added  to  the  neutralised  filtrate,  the  pre- 
cipitate is  collected  on  a  filter,  and  washed  until  the  filtrate  amounts 
to  about  200  c.c.  Fifty  c.c,  of  iV/lO  sodium  chloride  solution  are  then 
added  to  the  latter  and  the  excess  of  chloride  titrated  back  with  the 
silver  solution,  using  potassium  chromate  as  indicator.  The  number 
of  c.c.  of  silver  solution  used,  when  increased  by  one-tenth,  is  termed 
the  "  first  silver  number." 

Another  5  grams  of  the  sample  are  similarly  saponified  and  dis- 
tilled. When  100  c.c.  of  distillate  have  been  collected,  100  c.c.  of 
water  are  added  to  the  distillation  flask  and  the  distillation  continued. 
This  addition  of  water  is  once  more  repeated.  The  distillate, 
amounting  to  300  c.c,  is  mixed,  filtered,  and  250  c.c.  of  the  filtrate  are 
neutralised.  Forty  c.c.  of  N/IO  silver  nitrate  solution  are  added  to  the 
neutral  solution,  the  precipitate  is  collected  on  a  filter,  and  washed 
until  the  filtrate  measures  about  350  c.c. ;  50  c.c.  of  -tV/lO  sodium 
chloride  solution  are  added  and  titrated  back  as  described  above.  The 
number  of  c.c.  of  silver  solution  now  used,  increased  by  one-fifth, 
constitutes  the  "  second  silver  number."  In  the  case  of  pure  butter, 
this  will  be  equal  to  the  first  silver  value,  or  even  less  owing  to  the 
plight  solubility  of  the  silver  octoate  in  the  larger  volume  of  distillate. 
Should  cocoanut  oil  be  present  in  the  sample,  the  second  silver  number 
will  be  larger  than  the  first.  From  the  results  recorded  it  is  seen  that 
a  butter  with  a  Reichert-Meissl  number  of  28"4  gave  a  first  silver 
number  of  5  "9  and  a  second  silver  number  of  5 '95.  The  addition  of 
5  per  cent,  of  cocoanut  oil  to  this  sample  raised  these  values  to  6*4 
and  7-3  respectively.  W.  P.  S. 

Detection  of  Cocoanut  Oil  in  Butter  by  the  Silver 
Numbers.  Febdinand  Jean  {Ann.  Chim.  anal.,  1906,  11, 
121 — 124). — A  criticism  of  the  process  introduced  by  Wijsman  and 
Iteijst  (preceding  abstract)  which  is  based  on  the  fact  that  in  the 
ise  of  butters  adulterated  with  cocoanut  fat  the  latter  portion  of  the 
lieichert-distillate  contains  an  excess  of  acids  precipitable  by  silver 
titrate. 

The  author  concludes  that  although  the  process  is  a  valuable  one,  a 
negative  result  does  not  always  prove  the  purity  of  the  samples. 

L.  DE  K. 

Cocoanut  OU.  J.  J.  Reijst  {Chem.  Centr.,  1906,  i,  1061—1063; 
from  Pfiarm.  Weekhlad.,  43,  117—128,  151— 163).— Of  unsaturated 
acids,  only  oleic  acid  is  present.  The  highest  saturated  acid,  according 
to  the  author,  is  myristic  acid  ;  butyric  acid  is  absent.  L.  nE  K. 

Kreia'  Reactions  for  the  Detection  of  Stale  Oils.  Hans 
Kreis  {Ann.  Chim.  anal.,  1906,  11,  143).— Polemical.  A  reply  to 
^larcille's  criticism  (iWrf.,  51).  J^,  DK  K. 
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Rapid  Estimation  of  Pat  in  Cocoas.  Tschaplowitz  {Zeit.  anal. 
Chem.,  1906,  45,  231 — 235). — About  3  grains  of  the  sample  are  put 
into  a  cylindrical  flask  holding  80  c.c,  the  neck  of  which  is  graduated  to 
0"2  c.c.  and  runs  from  73  to  77  c.c.  Ten  to  fifteen  c.c.  of  alcohol 
are  added  and  the  mixture  is  heated  to  boiling.  "When  cooled  some- 
what, an  equal  bulk  of  ether  is  added  and  the  mixture  again  heated 
to  boiling.  When  cold,  the  liquid  is  made  up  with  ether  to  77  c.c, 
and,  after  thorough  mixing,  allowed  to  settle.  The  volume  of  the  liquid 
is  now  read  off  and  1  c.c.  is  deducted  for  the  volume  occupied  by  the 
cocoa.  Fifty  c.c.  are  now  pipetted  off  and  evaporated  to  dryness. 
The  residual  fat  must  be  purified  by  redissolving  in  ether  and  filter- 
ing through  a  tube  closed  with  a  plug  of  cotton  wool.  Finally,  the 
solution  is  evaporated  to  dryness  in  a  weighed  flask.  L.  de  K. 

Adulteration  of  Linseed  Cakes.  H.  Eogee  (Ann.  Chim.  anal., 
1906,  11,  136 — 142). — The  sample  is  deprived  of  oil  and  matters 
soluble  in  acid  and  alkali,  and  the  crude  cellulose  thus  obtained  is 
examined  microscopically  for  husks  of  ground-nuts  or  cocoa,  poppy- 
cake,  (fee.  For  quantitative  details,  the  original  paper  should  be  con- 
sulted. L.  DE  K. 

Dutch  Cheese.  Cecil  H.  Cribb  {Anahjst,  1906,  31, 105—109). 
— Of  eighteen  samples  of  Dutch  cheese  recently  examined  by  the 
author,  nine  contained  extremely  small  quantities  of  fat,  the  percent- 
age amounts  found  varying  from  1*64  to  5"36,  The  poor  quality  of 
these  cheeses  is  due  to  the  use  of  separated  milk  in  their  manufac- 
ture. The  author  considers  that  the  above-mentioned  cheeses  should 
be  returned  as  adulterated,  although  a  prosecution  instituted  against 
the  vendor  of  one  sample  failed,  the  magistrate  ruling  that  the  buyer 
had  been  supplied  with  cheese  of  the  quality  demanded,  namely,  Dutch 
cheese.  W.  P.  S. 

Collaborative  Work  on  Tannin  Analysis.  Fritz  H.  Small 
(/.  Soc.  CJiem.  Ind.,  1906,  25,  296— 298).— Of  all  the  methods  pro- 
posed for  the  estimation  of  tannin,  none  are  founded  on  accurate 
chemical  knowledge ;  they  are  essentially  empirical,  and  most  of  them 
fail  to  give  concordant  results.  The  American  Leather  Chemists' 
Association  has  examined  many  of  the  methods,  and  as  the  result 
of  their  investigation  the  hide-powder  process  is  stated  to  be  the  most 
trustworthy,  provided  that  certain  conditions  are  adhered  to.  The 
hide- powder  employed  is  treated  with  chrome-alum,  washed,  squeezed, 
and  added  in  a  moist  state  to  the  tannin  solution  under  examination. 
The  chrome-alum  treatment  not  only  converts  the  soluble  portion  of 
the  hide  into  in.soluble  compounds  without  diminishing  the  power  of 
the  hide-powder  to  absorb  vegetable  tannins,  but  it  equalises  the 
absorptive  power  of  two  powders  which,  before  treatment,  were  very 
unlike.  A  correction  is  made  for  the  amount  of  water  introduced  by 
the  moist  hide-powder.  The  evaporation  of  the  solutions  and  the 
drying  of  the  residues  are  also  sources  of  discordant  results.  The  dry- 
ing is  probably  done  best  under  reduced  pressure  in  order  to  prevent 
the  decomposition  of  some  of  the  substances  present  in  the  residues. 
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A  combined  evaporator  and  drier  is  described  whijh  gives  good  results. 
It  consists  of  a  copper  steam-bath  with  a  solid  top,  on  which  the  dish 
rests,  and  a  steam-jacketed  cover  provided  with  openings  for  ventila- 
tion, which  fits  down  closely  on  to  the  copper  top  of  the  bath. 

W.  P.  S. 

Extraction  of  Tanning  Materials  for  Analysis.  Fletcher  P. 
7EITCH  and  H.  H.  Hurt  {J.  Amer.  Chem.  Soc,  1906,  28,  505—512). 
— Further  experiments  with  the  continuous  extractor  (Veitch,  ibid., 
27,  724).  The  results  in  tannin  are  often  several  per  cent,  higher 
than  those  obtained  by  means  of  the  extractors  usually  employed. 
The  materials  used  in  the  investigation  comprised  various  samples  of 
sumach,  oak  bark.  Quebracho  wood,  and  hemlock  bark;  also  chesnut 
wood,  canaigre,  chestnut  oak  bark,  &x.  For  details,  the  tables  in  the 
original  article  should  be  consulted.  L.  de  K. 

Barium  and  Calcium  Salts  of  Gallic,  Protocatechuic,  and 
Digallic  Acids.  Henry  R.  Procter  and  H.  G.  Bex.vett  {J.  Soc. 
Chem.  Ind.,  1906,  25,  251 — 254). — An  adverse  criticism  of  Parker 
and  Payne's  process  for  the  assay  of  tanning  materials  by  means  of 
titration  with  standard  baryta  {ibid.,  1904,  648).  L.  de  K. 

Examination  of  -Writing  Inks.  Lewis  S.  Munsox  (J.  Amer. 
Clvem.  Soc.,  1906, 28,  512 — 516). — The  chemical  analysis  should  include 
the  estimation  of  the  sp.  gr.,  total  solids,  ash,  iron  oxide,  and  sulphuric 
anhydride.  When  dealing  with  logwood  ink,  chromium  should  be 
estimated  instead  of  iron.  As  a  specimen  of  a  good  ink  for  permanent 
records  may  be  given  the  following  composition  :  2 3 "4  grams  of  tannic 
acid,  7"7  grams  of  gallic  acid,  30  grams  of  ferrous  sulphate,. 10  grams 
of  gum  arable,  25  c.c.  of  dilute  hydrochloric  acid  (XJ.S.Ph.),  1  gram 
of  carbolic  acid,  water  up  to  1  litre. 

As  practical  tests  are  recommended  the  exposure  to  sunlight  of 
stripes  made  with  the  sample,  and  the  effects  of  reagents,  sodium 
hypochlorite,  alcohol,  water  on  the  stripes,  these  tests  also  to  be 
applied 'to  the  sample  previously  diluted  with  its  own  bulk  of  water. 
In  the  case  of  copying  inks,  the  copy  should  also  be  examined.  For 
full  details,  the  exhaustive  table  in  the  original  should  be  consulted. 

L.   DE  K. 

Estimation  of  Cyanates  in  the  Presence  of  Cyanides. 
WiLiiELM  Wild  {Zeit.  anorg.  Chem.,  1906,  40,  122  — 124).— The 
author  shows,  in  agreement  with  Victor  (Abstr.,  1901,  ii,  623),  that 
cyanates  can  be  accurately  estimated  in  the  presence  of  cyanides  by 
precipitation  of  both  salts  from  one  portion  of  a  neutral  solution  by 
means  of  silver  nitrate,  and  by  throwing  down  the  chloride  from 
another  part  of  the  solution  acidified  with  nitric  acid,  in  which  silver 
cyanate  is  soluble  ;  from  the  difference  in  the  amounts  of  silver 
lutrate  required,  the  amount  of  cyanate  present  can  readily  be  calcu- 
lated. Ewan  (Abstr.,  1904,  ii,  371)  has  expressed  the  opinion  that 
methods  based  on  this  principle  are  not  trustworthy,  owing   to   the 
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solubility  of  silver  cyanate  in  water,  but  the  author  shows  that  this 
solubility  is  so  much  diminished  by  employing  a  considerable  excess  of 
silver  nitrate  that  the  error  arising  from  this  cause  is  negligible. 

G.  S. 

^soNitroso-reaction  of  Antipyrine  (Phenyldimethylpyr- 
azolone)  and  its  most  Important  Derivatives.  Fuiebrich 
Sperling  (C'/iem.  Centr.,  1906,  i,  1118;  from  Zeit.  Oesterr.  Apoth.-V., 
44,  51 — 52). — The  red  coloration  produced  by  the  action  of  an  excess 
of  hot  nitric  acid  on  antipyrine,  quoted  by  the  German  pharmacopoeia, 
is  dvie  to  the  formation  of  nitro-antipyrine,  but  is  not  always  distinctly 
apparent,  and  under  certain  conditions  a  brown  coloration  is 
formed ;  the  latter  is  caused  by  secondary  reactions  which  result  in  the 
formation  of  a  new  nitroso-compound. 

Antipyrine  and  all  its  derivatives  with  the  exception  of  aminoanti- 
pyrine  give  the  following  reaction.  Two  drops  of  fuming  nitric  acid 
are  added  to  2 — 3  c.c.  of  a  1  per  cent,  aqueous  solution  of  antipyrine 
and  then  5  c.c.  of  concentrated  sulphuric  acid  cautiously  added.  A 
cherry-red  ring  is  formed  at  the  surface  of  contact,  and  when  the 
layers  are  mixed  the  colour  permeates  the  whole  liquid.  When  phenol 
or  resorcinol  is  present,  a  vigorous  action  takes  place  on  adding  the 
concentrated  sulphuric  acid.  Concentrated  nitric  acid  gives  a  violet 
coloration  with  dimethylaminoantipyrine,  which  becomes  yellow  on 
the  addition  of  concentrated  sulphuric  acid ;  if  the  liquid  is  then 
cooled  and  nitric  acid  again  added,  the  yellow  coloration  becomes  more 
intense,  and  when  concentrated  sulphuric  acid  is  poured  into  the 
mixture  so  as  to  form  a  separate  layer,  a  brown  ring  is  produced  at 
the  zone  of  contact.  E.  W.  W. 

New  Reagents  for  Alkaloids  and  their  Microscopical  Appli- 
cation. M.  Herder  {Arch.  Pharm.,  1906,  244,  120— 132).— The 
precipitates  which  barium  and  caesium  mercuri-iodides  produce  with 
alkaloids  are  less  soluble  than  those  produced  by  potassium  mercuri- 
iodide.  If  the  reaction  is  carried  out,  not  in  water,  but  in  aqueous 
30  per  cent,  chloral  hydrate,  the  precipitates  are  crystalline  from  the 
start,  or  soon  become  so ;  in  this  medium,  oxalic  acid  is  the  only 
organic  acid,  of  those  which  occur  commonly  in  plants,  which  produces 
a  precipitate  with  barium  raercuri-iodide  when  the  concentration  of  the 
acid  is  no  greater  than  is  usual  in  the  juices  of  plants. 

The  formation  of  these  crystalline  precipitates  can  be  observed 
under  the  microscope,  and  used  thus  to  demonstrate  and  locali.se  an 
alkaloid  in  an  organ  of  a  plant.  Sections  are  cut  not  so  thin  but  that 
one  layer  of  cells  in  them  remains  uninjured.  Several  of  these  are 
laid  in  a  drop  of  a  solution  of  the  reagent  (both  barium  and  caesium 
mercuri-iodides  were  used)  on  an  object  glass,  and  covered  with  a  cover 
gla.ss,  which  is  sealed  round  the  edge  with  canada  balsam  to  prevent 
evaporation.  A  similar  slide,  to  serve  as  a  blank,  is  prepared  with 
sections  which  have  first  been  extracted  with  5  per  cent,  alcoholic 
tartaric  acid.  The  slides  are  examined  at  intervals  under  the  micro- 
scope, the  examination  being  extended  over  twenty- four  hours  at  least, 
if  no  precipitate  forms  before.     The  formation  of  a  precipitate  in  the 
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slide  proper  conjoined  with  the  absence  of  a  precipitate  in  the  blank 
slide  is  held  to  demonstrate  the  presence  of  an  alkaloid. 

Results  are  given  of  the  examination  by  this  method  of  different 
organs  of  Fibraurea  chloroleuca,  Hydrastis  canadensis,  Strychnos  nux 
vomica,  Cinchona  ledgeriana,  and  Coniu/n  maculatum.  C.  F.  B. 

Estimation  of  Caffeine  by  means  of  the  Immersion  Refrac- 
tom.eter.  Josef  Hanus  and  Karl  Chocensky  (Zeit.  Xahr.  Genussm., 
1906,  11,  313 — 320). — The  strength  of  aqueous  solutions  may  be 
estimated  by  means  of  the  immersion  refractometer  (Abstr.,  1903,  ii, 
610),  as  the  refraction  of  such  solutions  is  directly  proportional  to  the 
quantity  of  caffeine  present.  The  amount  of  caffeine  in  100  c.c.  of 
solution  may  be  calculated  from  the  equation:  x  =  (y-15)/5,  where  y 
is  the  scale  reading  observed  and  x  the  percentage  of  caffeine.  Dis- 
tilled water  gives  a  scale  reading  of  15  at  17 '5°,  and  all  observations 
should  be  taken  at  this  temperature  if  the  above  calculation  is 
employed.  It  is  also  advisable  to  keep  the  room  temperature  as  near 
17'5°  as  possible.  A  table  is  given  showing  the  scale  readings  of 
solutions  containing  from  0  02  to  TO  per  cent,  of  caffeine. 

W.  P.  S. 


Apparatus  for  the  Complete  Extraction  of  Liquids  con- 
taining "Saccharin."  Maurice  Duyk  {Ann.  Chim.  anal.,  1906,  11, 
82 — 84). — The  apparatus  consists  of  a  glass  cylinder  on  a  foot.  At 
the  bottom  is  sealed  a  small  swan-neck  tube  which  serves  to  carry  off 
the  accumulating  aqueous  liquid.  After  covering  the  bottom  with 
some  water,  a  quantity  of  ether  is  introduced  reaching  to  the  neck  of 
the  side-tube.  The  solution  to  be  extracted  is  put  into  a  bulb,  and  by 
means  of  a  capillary  tube  at  the  bottom  the  liquid  runs  in  a  very  fine 
stream  into  the  ether,  and  so  parts  readily  with  the  "  saccharin " 
contained  in  it.  The  aqueous  liquid  which  runs  through  the  side-tube 
is  collected  and  again  poured  back  into  the  bulb.  The  extraction  is 
usually  complete  after  three  fillings.  L.  de  K. 

Estimation  of  Casein.  Henry  V.  Arny  and  T.  M.  Pratt  (Amer. 
J.  Phann.,  1906,  78,  121— 128).— The  following  volumetric  method  is 
proposed  :  20  c.c.  of  ^/lO  ferric-alum  solution  (48*1  grams  per  litre) 
are  added  to  25  c.c.  of  the  milk  at  the  ordinary  temperature.  Some 
water  is  added,  the  mixture  shaken,  then  filtered,  and  the  precipitate 
washed  until  the  washings  are  free  from  iron.  The  filtrate  is  now 
acidified  with  hydrochloric  acid,  potassium  iodide  is  added,  and  the 
lil>erated  iodine  titrated  with  ^Y/IO  sodium  thiosulphate  solution.  The 
quantity  of  ferric-alum  solution  required  to  precipitate  the  casein 
present  in  the  milk  is  thus  ascertained.  Results  of  experiments  are 
given  to  show  that  the  quantity  of  ferric-alum  used  is  in  direct 
proportion  to  the  casein  present,  and  that  the  other  constituents  of 
milk  have  no  influence  on  the  estimation.  The  ferric-alum  solution 
must  be  standardised  on  samples  of  milk,  the  casein  in  which  has  been 
estimated  by  other  methods.  W.  P.  S. 
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Optical  Determiaation  of  Gliadia  in  Flours.  Makiox  {Ann. 
Chim.  anal.,  1906,  11,  134 — 135). — -Ten  grams  of  flour  are  treated  with 
50  c.c.  of  alcohol  (73°  French)  and  heated  in  a  closed  tube  placed  in  a 
water-bath  at  40 — 45°  for  fifteen  minutes  with  frequent  shaking. 
After  cooling  rapidly  to  15 — 20°,  the  contents  are  emptied  into  a 
beaker  and  stirred  for  one  to  two  minutes,  with  addition  of  0'8  gram 
of  animal  charcoal.  The  liquid  is  filtered  and  examined  in  the 
2-decimetre  tube  of  the  polariscope.  The  reading  a  (in  minutes) 
should  be  made  most  carefully,  a  x  0*0722  equals  the  percentage  of 
gliadin.  L.  de  K. 

Detection  [of  Horse  and  Foetal  Flesh  by  the  Glycogen 
Estimation.  Max  Martin  [Zeit.  Nahr.  Genussm.,  1906,  11, 
249 — 266). — As  the  glycogen  present  in  horse  flesh  remains  unchanged 
for  a  long  time,  and  that  in  foetal  flesh  disappears  extremely  slowly, 
whilst  all  the  glycogen  contained  in  beef,  veal,  and  pork  is  decomposed 
in  a  few  days  after  the  animal  has  been  slaughtered,  it  is  possible  by 
means  of  a  determination  of  the  glycogen  to  detect  the  presence  of 
horse  or  foetal  flesh  in  sausages,  potted  meats,  &c.  For  this  purpose, 
Pfluger's  method  (Abstr.,  1903,  ii,  248)  gives  the  most  satisfactory 
results,  and  permits  the  detection  of  as  little  as  10  per  cent,  of  horse 
flesh.  Other  sources  of  glycogen,  such  as  starch,  spices,  etc.,  must, 
however,  be  taken  into  account.  In  smoked  horse  flesh,  the  glycogen 
is  destroyed  and  the  estimation  is  of  no  vise.  The  unusual  stability  of 
glycogen  in  horse  flesh  may  be  related  to  the  feeble  fermentative 
properties  of  horse  blood  as  compared  with  ox  blood.  W.  P.  S. 

Composition  of  Preserved  Eggs  and  Egg  Substitutes.  Adolf 
Beythien  and  L.  Waters  (Zeit.  Nalir.  Genussm.,  1906, 11,  272 — 274). — 
Genuine  dried  yolk  of  eggs  yields  about  55  per  cent,  of  ether  extract, 
2"6  per  cent,  of  total  phosphoric  acid,  and  1*6  per  cent,  of  lecithin- 
phosphoric  acid,  and  its  composition  agrees  generally  with  the 
published  analyses  of  this  article  of  food.  Many  substitutes,  however, 
are  on  the  market,  and  the  analyses  of  tlie  same  ai-e  recorded  in  this 
paper.  One  such  article  gave  only  11  "23  per  cent,  of  ether  extract,  and 
0'327  per  cent,  of  lecithin-phosphoric  acid,  and  apparently  consisted  of 
a  mixture  of  casein  with  about  33  per  cent,  of  dried  egg.  Two  other 
samples  examined  consisted  of  maize  meal  with  3  to  4  per  cent,  of 
yolk  of  egg  and  a  little  sodium  hydrogen  carbonate,  artificial  coloiwijjj;. 
matter  also  being  present.  W.  'P.  S.  •£ 

Method  of  Estimating  Impurities  in  Cocoas  and  Chocolates. 
Fr^I).  Boruas  and  Touplain  {Compt.  rend.,  1906,  142,  639 — 641). — 
Solid  impurities  in  cocoas  or  chocolates  can  be  readily  estimated  by 
mixing  the  powdered  residue  obtained  after  removing  the  fat  and  the 
substances  soluble  in  water  with  mixtures  of  carbon  tetrachloride  and 
benzene  of  varying  densities,  subjecting  the  mixture  to  centrifugal 
action,  decanting,  washing,  and  drying  the  floating  impurity,  and 
repeating  the  treatment  on  the  precipitate,  using  a  liquid  of  greater 
density.  M.  A.  W. 
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Pyroluminescence  of  Quartz.  Yictob  M.  Goldschmidt  {Chem. 
Centr.,  1906,  i,  1372  ;  from  Christiania  Vidensk.-S'elsk.  Forhandl.,  1906, 
No.  5,  1 — 9). — The  pyroluminescence  of  quartz  is  not  dependent  on 
colour,  odour,  or  the  nature  of  the  surrounding  medium.  It  begins  to 
be  apparent  at  150°  and  is  most  distinct  about  250°.  It  is  not  affected 
by  reducing  the  quartz  to  powder,  but  is  destroyed  by  heating  at  about 
400°.  The  luminescence  is  apparently  phosphorescence  which  is 
accelerated  by  heat,  since,  although  it  cannot  be  excited  by  sunlight, 
electric  sparks,  or  Rontgen  rays,  it  is  produced  or  regenerated  by  the 
radiation  of  radium  compounds.  The  colour  is  not  affected  by  the 
radiation  in  the  latter  case,  but  when  quartz  from  Fevor  was  exposed 
to  the  action  of  cathode  lays,  it  became  at  first  slightly  brown 
and  fluorescent,  then  phosphoresced  for  a  short  time,  and  finally  showed 
pyroluminescence  for  a  long  time  at  320°.  The  phenomena  are  possi- 
bly caused  by  the  presence  of  inorganic  impurities  such  as  sulphide  of 
copper  or  other  heavy  metals,  as  Kbnigsberger  has  suggested. 

E.  W.  W. 

Relation  between  Temperature  and  Depth  of  Colour  of 
Certain  Inorganic  Substances.  Paul  Rohland  (C/iem.  Zeit.,  1906, 
30,  375 — 378) — Although  a  number  of  substances  exhibit  an  increase 
or  diminution  in  the  depth  of  their  colour  with  rise  or  fall  of  tem- 
perature, it  is  not  possible  to  detect  any  difference  in  cojaposi'ion  by 
analysis.  P.  H. 

Spectrum  Analysis.  Gael  Fbede.nhagen  {Ann.  Phyaik,  1906,  [iv], 
20,  133  —  173). — The  metallic  spectra  obtained  in  the  carbon  monoxide 
flame  are  the  same  as  those  in  th3  ordinary  bunsen  flame.  The  spectra 
are,  however,  quite  different  when  a  hydrogen-chlorine  flame  is  used  ; 
the  alkali  metals  and  thallium  yield  no  visible  specti-um,  whilst  the 
metals  of  the  alkaline  earths,  copper,  and  other  heavy  metals  exhibit 
characteristic  spectra. 

The  author's  results  make  it  probable  that  the  chief  series  of 
i'Ota.ssium  and  sodium  lines  and  the  green  line  of  thallium  are  oxide 
spectra,  whilst,  the  secondary  series  of  potas.sium  and  sodium  lines  and 
♦he  spark  lines  of  thallium  are  due  re;illy  to  the  metals  themselves. 

J.  C.  P. 

Spectrum  of  Lanthanum.  Ernst  Wolff  {C/tem.  Centr.,  1906,  i, 
324 — 325 ;  from  Zeit.  roiss.  Photograph.  Pliotophys.  Photochem.,  3, 
895 — 402). — The  8j)ectra  obtained  when  two  sepaate  prepjirations  of 
oxide  and  oxalate  of  lanthanum  wereintrotluced  into  a  carbon  arc  have 
been  found  to  he  identical.  Photographs  were  taken  by  means  of  a 
concave  Rowland  grating  of  6*6  m.  curvature  and  16,000  lines  per  inch. 
The  lines  between  2477  and  5762  are  given  in  a  table  in  the  original 
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paper  and  t.lieir  relative  intensities  indicated.     The  band    spectrum  of 
lanthanum  is  also  de.scribed.  E.  W.  W. 

Arc  Spectra  of  Neodymium  and  Praseodymium.  Max  Bertram 
{Chem.  Gentr.,  1906,  i,  1321  ;  from  Zeit.  wiss.  rhotogroph.  Photophys. 
Photochem.,  4,  16 — 43). — The  spectra  obtained  by  introducing  prepara- 
tions of  neodymium  and  praseodymium  into  an  arc  produced  between 
carbon  electrodes  by  a  current  of  6 — 8  amperes  at  220  volts  have 
been  photographed  by  means  of  a  Rowland  grating  of  6"6  cm.  curva- 
ture and  16,000  lines  per  inch.  The  spectrum  of  iron  was  photo- 
graphed on  the  same  plate.  The  wave-lengths  from  the  extreme 
ultra-violet  to  the  D  line  are  given  in  tables  in  the  original  paper. 

E.  W.  W. 

Absorption  Spectra  of  Neodymium  and  Praseodymium 
Chloride.  Wiliielm  Kech  {Chem.  Centr.,  1906,  i,  734 — 735  ;  from 
Zeit.  wiss.  Photograph.  Photophys.  Photochem.,  3,411 — 428). — Solutions 
of  the  pure  oxides  of  neodymium  and  praseodymium  in  hydrochloric 
acid  were  diluted  until  the  absorption  spectra  no  longer  showed  any 
bands;  the  solution  of  neodymium  chloride  thus  obtained  was  1/256 
normal,  and  that  of  praseodymium  chloride  1/512  normal.  The  solu- 
tions were  contained  in  a  glass  tube,  20  cm.  long,  which  was  closed  by 
quartz  plates  when  the  refrangible  portion  of  the  spectrum  was 
examined.  Zirconium  light  was  employed.  The  whole  spectrum  was 
photographed  by  means  of  two  Rowland  concave  gratings  of  1  m. 
curvature,  containing  20,000  lines  per  inch.  The  results,  which  are 
arranged  in  tables  in  the  original  paper,  are  "compared  with  previous 
measurements.  E.  W.  W. 

Absorption  of  the  Vapours  of  Benzene  and  Some  of  its  De- 
rivatives in  the  Ultra-violet.  L.  Grebe  {Chem.  Centr.,  1906,  i, 
341  ;  from  Zeit.  wiss.  Photograph.  Photophys.  Photochem.,  3, 
376 — 394). — The  ultra-violet  rays  produced  by  a  spark  discharge 
between  aluminium  points  immersed  in  water  were  passed  through 
the  vapour  contained  in  a  tube  at  the  ordinary  temperature  or  at 
30°.  The  vapours  of  benzene,  toluene,  ethylbenzeno,  _^J-,  m-,  and  o- 
xylenes,  chloro-,  bromo-,  and  iodo-benzenes,  and  aniline  were  examined. 
The  lines  of  the  spectrum  of  benzene  are  regularly  arranged,  but 
only  traces  of  such  regularity  are  apparent  in  the  other  cases.  The 
spectra  of  ethylbenzene,  toluene,  chlorobenzene,  and  broraobenzenr* 
show  certain  relationships.  In  the  case  of  isomeric  compounds,  lli 
distance  from  the  ortho-position  appears  to  increase  the  absorption, 
and  to  cause  a  displacement  towards  the  red  end.  The  absorption 
bands  of  the  liquids  are  displaced  towards  the  violet  in  the  spectra  ol 
the  vapours.  E.  \V.  W. 

Fluorescence  of  Glass,  Mica,  and  Quartz  caused  by 
Radiotellurium.  IlEiNRicit  Greinaciier  {Chem.  Centr.,  1906,  i. 
1395;  from  Physikal.  ^eit,,  7,  225 — 228). — Since  radiotellurium  is 
able  to  excite  fluorescence,  the  a  rays  of  radium  must  have  a  fluorescent 
action.     The  fluorescence  is  difticult  to  see  with  the  naked  eye,  but  is 
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rendered  evident  by  means  of  photographs.     The  fluorescence  of  »la^s 
lies  nearer  to  the  ultra-violet  than  that  of  mica.  E.  W.  W. 

Influence  of  Light  on  the  Crystallisation  of  Supersaturated 
Solutions.  Max  Tuautz  and  Aknold  AnschUtz  {Zeii.  phi/sikal.  Chein., 
1906,55,  442 — 448). — From  the  observations  made,  no  definite  general 
conclusion  can  be  drawn.  The  effects  noticed  by  the  authors  may  have 
been  due  to  the  temperature  changes  caused  by  the  light.      J.  C.  P. 

Influence  of  Incandescent  Gas  Light  on  Certain  Pharma- 
ceutical Preparations.  NicoLAAsScHooiiLand  L.  M.  van  den  Bero 
{Chem.  Cent,:,  1906,  i,  696;  from  Pharm.  Weekblad,  1906,  43,47—49). 
— The  authors  have  observed  the  effect  of  incandescent  gas  light  on  a 
number  of  substances  contained  in  white  or  brown  glass  bottles  when 
placed  at  a  distance  of  10  cm.  from  the  burner  and  kept  at  a  tempera- 
II re  of  about  40°  for  478  hours.  Chloroform  was  not  affected  under 
hese  circumstances,  whilst  bromoform  was  decomposed  only  in  the 
white  glass  bottles,  with  the  formation  of  bromine  and  hydrogen 
bromide  ;  solid  iodoform  behaved  in  the  same  way,  but  a  5  per  cent, 
alcoholic  solution  was  turned  dark  brown  both  in  the  white  and  in  the 
brown  glass  bottles.  A  noticeable  effect  was  also  produced  even  when 
the  substances  were  placed  at  2  to  3  metres  from  the  source  of  light. 
Chloral  hydrate  also  after  some  time  gave  small  quantities  of  hydrogen 
chloride.  Resorcinol  and  pyrogallol  were  only  discoloured  where  they 
c-ame  in  contact  with  the  glass,  the  action  in  this  case  being  no  doubt 
lue  to  the  combined  action  of  the  light  and  the  alkali  of  the  glass. 

P.  H. 

Definition  of  Radioactivity.  Karl  Schaum  {Chem.  Cenlr.,  1906, 
i,  306 — 307;  from  Zeit.  wiss.  Photograph.  Photophys.  Photochem.,  3, 
409 — 410). — The  author  compares  his  definition  of  radioactivity  {ibid., 
2,  213)  with  that  of  Soddy  {Jahrb.  Radioakt.  II,  1)  and  also  points  out 
that  at  the  time  these  definitions  were  made  it  was  not  known  that  the 
a  rays  are  not  ions.  E.  W.  W. 

Radioactivity  of  Metals  and  their  Salts.  Norman  R.  Cami'hell 
{Proc.  Cavib.  Phil.  Soc.,  1906,  13,  282— 287).— The  paper  contains 
results  of  work  undertaken  with  the  object  of  finding  whether  the 
nMlioactivity  of  compounds  is  an  additive  function  of  that  of  the  con- 
stituents. The  compounds  examined  were  lead,  lead  sulphate,  lead 
oxide  ;  tin,  tin  sulphide  ;  bismuth,  bismuth  oxide  ;  mei'cury,  mercurous 
un<l  mercuric  oxides.  The  author  considers  that  the  measurements 
confirm  the  theory  that  the  activity  is  an  atomic  property,  but  the 
'•xi'^'rimental  errors  are  comj>aratively  so  largo  that  further  work  is 
iHtts.sary,  both  to  establish  this  and  to  determine  whether  the  activity 
varies  with  the  valency  (compare  Abstr.,  1905,  ii,  296).         L.  M.  J. 

Distribution  of  Radium  in  the  Earth's  Crust,  and  the  Earth's 
Internal  Heat.  Kobeut  J.  Strltt  {Proc.  Roy.  Soc,  1906,  A,  77, 
472—485.  Compare  Abstr.,  1905,  ii,  787).— With  the  object  of 
determining  the  average  distribution  of  radium  in  the  earth's  crust, 

28—2 


412  ABSTRACTS   OF   CHEMICAL   PAPERS. 

samples  of  nv;merous  typical  igneous  ro^^ks  were  examined  and  a  few 
experiments  were  also  made  with  meteorites.  The  results  were  fairly 
uniform  and  indicated  from  1'8  to  25  x  10"^^  grams  per  c.c.  of  rock, 
granites,  as  a  rule,  containing  a  higher  proportion  than  basic  rocks.  A 
stony  meteorite  was  found  to  contain  about  the  same  proportion  of 
radium  as  terrestrial  rocks  of  corresponding  composition,  but  no 
appreciable  quantity  of  the  element  is  present  in  iron  meteorites. 

If  it  is  assumed  that  the  earth  is  in  thermal  equilibrium,  and  that 
the  whole  of  the  internal  heat  is  due  to  radium,  the  mean  proportion 
of  this  element  cannot  much  exceed  1"75  x  10"^^  grams  per  c.c,  taking 
the  observed  temperature  gradient  near  the  surface  as  the  basis  of 
calculation.  Since  the  average  amount  present  in  surface  rocks  is 
at  least  5  x  10~^'^  grams  per  c.c,  it  follows  that  only  1/30  of  the  earth's 
volume  can  consist  of  material  similar  to  that  on  the  surface.  If  the 
central  part  is  composed  of  material  free  from  radium,  this  gives  about 
4 J  miles  as  the  thickness  of  the  earth's  crust — a  result  which  at  first 
sight  seems  surprising,  but  is  in  subbtantial  agreement  with  Milne's 
jecent  estimate  of  thirty  miles  (Bakerian  Lecture,  1906),  based  on  the 
velocity  of  propagation  of  earthquakes  through  the  earth's  interior. 

From  the  data  here  given,  and  on  the  assumption  that  the  moon  is 
largely  composed  of  rock,  it  is  calculated  that  the  temperature  gradient  at 
its  surface  is  eight  times  greater  than  at  the  earth's.  Since  gravity  is 
so  much  less  in  the  former  case,  conditions  on  the  moon  should  be 
particularly  favourable  for  the  display  of  volcanic  activity.         G.  S. 

Indirect  Proof  of  the  Presence  of  Radium  in  Carlsbad 
Hot  Springs.  Josef  Knett  {Chem.  Cuntr.,  1906,  i,  400;  from 
Sitzunysber.  Akad.  Wiss.  Wien.,  113,  753 — 762). — Although  no  trace 
of  barium  is  given  in  the  analyses  of  the  Carlsbad  hot  springs,  the 
water  from  these  sources  is  found  in  course  of  time  to  deposit  radio- 
active crystals  of  barium  sulphate.  This  "  radiobaryte "  probably 
contains  radium  sulphate,  and  is  the  only  known  radioactive  mineral 
which  is  free  from  uranium  or  thorium.  E.  W.  W. 

Action  of  Radium  and  other  Salts  on  Gelatin.  W.  A. 
Douglas  Rudge  {Proc.  Camb.  Fhil.  Soc,  1906,  13,  258— 259).— If  a 
radium  salt  is  sprinkled  on  some  sterilised  gelatin,  it  gives  rise  to  a 
nebulous  patch  something  like  a  fungus  or  mould,  and  appears  of 
cellular  structure  when  viewed  under  the  microscope.  Some  of  the 
"cells"  appeared  nucleated  and  some  were  dumb-bell  shape,  but  no  "cell" 
was  actually  found  to  divide.  It  was  found  that  barium  salts  give 
phenomena  which  can  scarcely  be  distinguished  from  those  caused  by 
radium,  whilst  similar  lusults  are  obtainable  with  lead  and  strontium 
salts.  If  a  solution  of  a  barium  or  radium  salt  is  added  to  liquefied 
gelatin,  a  precipitate  is  formed,  and  if  the  gelatin  is  then  filtered 
under  pressure  through  a  porous  tube,  it  no  longer  gives  any  of  these 
phenomena  with  radium,  but  becomes  agiin  active  if  a  small  quantity 
of  a  soluble  sulphate  is  added.  There  is,  therefore,  no  sj>ecific  action 
of  the  radium  on  gelatin,  the  apparent  cell  formation  being  merely 
due    to    formation    of    precipitates    of    insoluble    sulphates.     Other 
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mucilaginous   substancps   yield   similar   results  if   they  contain    sul 
phates.  L.  M.  J. 

Radioactivity  of  the  Salts  of  Radium.  Bertram  B.  Boltwood 
{Amer.  J.  ScL,  1906,  [iv],  21,  409— 414).— The  author  has  determined 
the  ratio  of  the  activity  of  radiiam  when  it  contains  its  total  equilibrium 
quantity  of  emanation  and  disintegration  products  to  the  activity  "when 
these  products  have  been  removed.  Three  films  of  radium-barium 
bromide  were  used,  and  the  ratios  found  were  5 '59,  5"68,  and  5*67. 
It  was  found  by  Bragg  and  Kleeman  (Abstr.,  1905,*  ii,  5)  that  the 
ranges  at  atmospheric  pressure  of  the  a-particles  from  radium  and  its 
disintegration  productions  are  respectively  :  radium,  3"5  cm. ;  emana- 
tion, 4"23  cm.  ;  radium  A,  4"83  cm.  ;  radium  C,  7*06  cm.  The 
sum  of  these  numbers  is  19'6,  that  is,  56  times  the  range  of  the 
a-pirticle  from  radium  itself,  and  from  the  coincidence  of  the  numbers 
the  author  considers  it  highly  probable  that  the  a-ray  activities  of  the 
different  products  are  proportional  to  the  ranges  of  their  a-particles. 

L.  M.  J. 

lonisation  produced  by  a- Rays.  Howard  L.  Bronson  {Phil. 
}fag.,  1906,  [vi],  11,  806 — 812). — It  appears  that  the  a-particle  loses 
its  energy  very  rapidly  near  the  end  of  its  path  by  collision  with  the 
gas  molecules,  and  that  a  thickness  of  air  of  7'2  cm.  is  sufficient  for 
complete  absorption.  The  author's  experiments  further  show  that 
radium  B  does  not  give  off  a-particles,  none,  at  any  rate,  of  sufficient 
velocity  to  ionise  air.  J.  C.  P. 

Secondary   RSntgen    Radiation.     Charles   G.    Barkla  {Phil. 

Mag.,   1906,   [vi],   11,  812—828.     Compare  Bumstead,  this  vol.,   ii, 

141). — In  general,  the  secondary  radiations  from  lijt-ht  Fubstances  are, 

in  respect  of  absorption,  very  similar  to  the  primary  radiations  from 

which   they  are  produced,  but  the  secondary  radiations    from  heavy 

substances  are  more  easily  absorbed.     The  character  of  the   secondary 

radiation  in  the  latter  cases  does  not  depend  to  any  appreciable  extent 

n  the  intensity  of  the  primary  radiation.     When  the  absorbability  of 

lie  secondary  radiation  is   plotted  against  the  atomic  weight  of  the 

lement  used  as  radiator,  the  curves  obtained  show  a  rise  and  fall,  and 

ire  similar  to  tho.se  recorded  by  McClelland  in  his  experiments  on 

the  secondary  radiations  from  substances  exposed  to  )3-  and  y-radium 

rayR.  J.  C.  P. 

Secondary  Radiation  from  Compounds.  III.  John  A. 
McClellaxd  and  F.  E.  Hackett  {Sci.  Trans.  Roy.  Duhl.  Soc.,  1906, 
[iij,  9,  27—36.  Compare  Abstr.,  1905,  ii,  495,  496).— Observations 
on  the  oxides,  sulphides,  and  halides  of  various  metals  indicate  that  the 
intensity  of  the  secondary  radiation  from  compounds  submitted  to  the 
action  of  the  /S-  (and  y  )  rays  of  radium  is  an  additive  atomic  property. 
The  intensity  for  any  compound  can  be  calculated  if  the  radiating 
powers  of  the  constituent  elements  are  known. 

If  the  radiiiting  power  of  hydrogen  is  deduced  from  the  experimental 
lata  for  compounds  such  as  water,  benzene,   toluene,  and  aniline,  a 
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very  small  positive  value  is  obtained  in  some  cases,  in  others  a  small 
negative  value.  The  value  for  hydrogen  is  evidently  very  small,  and 
this  result  agrees  with  the  previous  observations,  according  to  which 
the  ladiating  power  diminishes  as  the  atomic  weight  diminishes. 

The  examination  of  compounds  of  barium,  cerium,  and  didymium 
shows  that  whilst  the  radiating  power  of  these  elements  fits  in  with 
the  general  rule,  there  is  very  little  difference  between  the  separate 
values. 

From  the  close  relationship  between  the  intensity  of  the  secondary 
radiation  and  the  atomic  weight,  the  author  supposes  that  the 
y8-particles  must  actually  come  from  the  atoms,  and  cannot  possibly  be 
free  electrons  immediately  previous  to  emission.  H.  M.  D. 

Spectrum  of  the  Light  of  Canal  Rays  in  Nitrogen  and 
Hydrogen.  Johannes  Stark  and  W.  Hermann  {Chem.  Cenir.,  1906, 
i,  812  ;  from  Physikal  Zeit.,  7,  92—97.  Compare  this  vol.,  ii,  321).— 
The  intensity  of  the  nitrogen  lines  of  the  spectrum  of  the  canal  rays 
is  not  very  great  when  compared  with  the  first  and  second  band 
spectrum,  but  in  hydrogen  the  line  spectrum  is  more  brilliant  than  the 
oand  spectrum  ;  the  greater  the  velocity  of  the  canal  rays  the  more 
intense  the  lines.  The  effect  of  impurities,  which  readily  form  positive 
ions,  such  as  hydrogen,  mercury,  or  aluminium  (from  the  cathode),  is 
easily  seen  in  the  spectrum.  E.  W.  W. 

Moser  Rays.  N.  Piltschikow  {Cliem.  Centr.,  1906,  i,  631—632  ; 
from  Physikal.  Zeit.,  1906,  7,  69 — 70).- — The  so-called  Moser  rays, 
which  are  emitted  from  metallic  surfaces  and  are  capable  of  passing 
through  thin  layers  of  paper,  celluloid,  gelatin,  or  aluminium,  are 
divided  by  the  author  into  three  groups  :  firstly,  the  positive  rays 
which  decompose  silver  bromide  ;  secondly,  the  negative  rays  which 
are  able  to  restore  silver  bromide  which  has  been  exposed  to  light, 
and  thirdly,  the  neutral  rays  which  have  no  effect  on  this  salt. 
Positive  rays  are  emitted  by  manganese,  aluminium,  zinc,  cadmium, 
tellurium,  selenium,  iron,  cobalt,  nickel,  silicon,  boron,  lead,  tin, 
zirconium,  platinum,  palladium,  and  colloidal  silver,  negative  rays  by 
osmium,  tantalum,  and  ?  titanium,  whilst  copper  and  brass  emit  neutral 
rays ;  the  elements  gold,  iridium,  rhodium,  ruthenium,  molybdenum, 
and  mercury  emit  practically  no  Moser  rays.  The  intensity  of  the 
radiation  increases  directly  with  the  moisture  of  the  atmosphere,  whilst 
in  a  Geis.sler  vacuum  the  radiation  practically  ceases.  The  radiation 
may  be  deflected  by  a  stream  of  air,  but  is  unaffected  by  electric  or 
magnetic  fields.  Both  positive  and  negative  rays  excite  secondary 
radiation.  Moser  rays  are  not  vapours,  as  the  r.ays  emitted  from 
platinum  are  not  absorbed  by  silver  foil  with  tlie  formation  of  an 
alloy.  The  rays  are  able  to  pass  through  the  skin  and  may  be  of 
therapeutic  value.  P.  H. 

Some  Properties  of  Actinium.  Andre  Deiuerne  {Chem.  Cenir., 
1906,  i,  326  ;  from  PhysihU.  Zeit.,  7,  H  -16.  Compare  Abstr.,  1903, 
ii,  257,  348;  1904,  ii,  223,  729;  1905,  ii,  623).— In  reference  to 
Godlcwski's  description  of  the  successive  products  of  actinium  (Ab.str., 
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1905,  ii,  497),  priority  is  claimed  in  regard  to  several  facts.  The  author 
also  protests  against  Marckwald's  assertion  (Abstr.,  1905,  ii,  497)  that 
actinium  is  derived  from  emanium.  Giesel's  emanium  is  identical  with 
actinium,  and  the  name  actinium  must  be  reserved  for  the  parent 
substance.  E.  W.  W. 

Radioactivity  of  Thorium  Minerals  and  Salts.  Bertram  B. 
BoLTWOOD  {Amer.  J.  aSci.,  1906,  [iv],  21,  415 — 426). — Various  authors 
have  claimed  to  have  found  inactive  thorium,  but  Strutt  obtained 
thorium  emanation  from  all  the  thorium-bearing  minerals  he  examined 
(compare  Abstr.,  1905,  ii,  95  ;  ibid.,  787).  Hahn  obtained  a  highly 
active  substance,  radiothorium  (Abstr,,  1905,  ii,  789),  from  thorium 
minerals,  which  he  suggests  is  a  disintegration  product  of  ordinary 
thorium,  and  is  the  active  principle ;  as  it  seems  probable  that  in  the 
natural  minerals  equilibrium  between  thorium  and  radiothorium 
would  have  been  attained,  the  author  has  determined  the  a-ray 
activity  due  to  thorium  in  various  minerals,  and  then  the  activity  per 
gi-am  of  thorium.  The  minerals  employed  were  thorianite,  thorite, 
orangite,  and  monazite.  The  activity  was  determined  and  the 
percentage  of  uranium  and  thorium ;  from  the  total  activity,  that  due 
to  the  uranium  present  was  subtracted  and  the  activity  per  gram  of 
thorium  then  calculated  :  the  values  so  obtained  agreed  for  the  four 
minerals,  that  is,  the  specific  radioactivity  of  thorium  is  constant.  For 
thorium  salts  obtained  from  various  sources,  this  constancy  does  not 
exist  and  the  specific  radioactivity  is  frequently  less  than  one-half 
that  of  the  natural  compound.  This,  the  author  considers,  supports 
the  suggestion  that  the  activity  is  due  to  the  presence  of  radiothorium, 
which  is  largely  removed  in  the  commercial  methods  of  preparing 
pure  thorium  salts.  It  is  pointed  out  that  although  radiothorium 
oxalate  is  insoluble  in  excess  of  ammonium  oxalate,  yet  when  ac- 
companied by  thorium  it  is  readily  soluble,  and  that  such  peculiarities 
are  common  with  the  radioactive  elements.  The  disintegration  of  the 
thorium  to  radiothorium  is  probably  a  ray  less  change.         L.  M.  J. 

Radioactivity  of  Thorium.     H.  M.  Dadourian  (Amn:  J.  Sci., 

1906,  [iv],  21,  427 — 432). — Experiments  were  made  to  determine  the 
ratio  of  the  activity  of  thorium  minerals  and  salts  to  the  quantity  of 
thorium  present.  The  results  are  in  entire  accoi'd  with  those  of 
Boltwood  (preceding  abstract),  the  ratio  being  constant  for  the 
minerals,  but  lower  and  variable  for  the  salts.  As  one  of  the  salts 
prepared  three  years  previously  was  notably  deficient  in  radiothorium, 
the  rate  of  recovery  of  radiothorium  must  be  very  slow,  and  the  half 

ilue  period  cannot  be  less  than  two  years.  L.  M.  J. 

Relation  between  Radioactivity  and  Composition  of 
Thorium  Compounds.  Herbert  N.  McCoy  and  W.  II.  Ross 
{Amer.  J.  Sci.,  1906,  [iv],  21,  433—443.  Compare  preceding  abstracts). 
— A  constant  ratio  between  activity  and  the  amount  of  thorium  was 
found  for  the  thorium  minerals  o.xamined  and  for  the  thorium  dioxide 
obtained  from  them.  Ixjwer  values  were  obtained,  however,  for  thorium 
salts.      Experiments    made    in    order    to   obtivin    inactive    thorium 
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were  not  successful.  The  authors  consider  it  clearly  proved  that  the 
activity  of  thorium  compounds  cannot  be  due  to  accidental  impurities, 
but  must  be  due  to  disintegration  products  of  thorium  itself. 

L.  M.  J. 

Absorption  of  Thorium  Emanation.  Alfred  Klaus  [Chem. 
Centr.,  1906,  i,  177  ;  from  Physikal.  Zeitschr.,  1905,6,  820— 825).— On 
account  of  the  rapid  decay  of  thorium  emanation,  it  is  difficult  to 
measure  its  absorption.  For  petroleum  and  water,  the  absorption 
coefficients  have  been  determined  by  measuring  the  conductivity  of 
the  air  in  a  Rutherford  vessel  with  and  without  the  absorbing  liquid. 
At  19°,  the  values  are  5*0  and  1  05  respectively.  The  ratio  of  the 
coefficients  is  much  greater  in  the  case  of  radium  emanation  (20  :  1). 

H.  M.  D. 


Some  Properties  of  the  a- Rays  from  Radiothorium.  I.  Oskar 

Hahn  {Phil.  Mag.,  19C6,  [vi],  11,  793—805.     Compare  Hahn,  Abstr., 

1905,  ii,  432,  789;  Ramsay,  Abstr.,  1905,  ii,  789).— The  experiments 

indicate  that  two  a-ray  products  are  present  in  the  active  deposit  of 

radiothorium,  and  not  one  as  was  supposed  previously.     The  new  a-ray 

product  thus  indicated  is  named  "  thorium  C,"  but  it  is  not  possible  to 

determine  which  of  the  two  sets  of  a-rays,  of  range  86  cm.  and  47  cm. 

respectively,  is  due  to  the  new  product.     The  a-rays  from  the  active 

deposit  of  thorium  are  deflected  both  by  a  magnetic  and  an  electric 

field,  and  to  about  the  same  extent  as  the  rays  from  radium  C.     The 

following  table  gives  a  list  of  the  thorium  products  so  far  as  they  are 

known  : 

TVT  i.  r  •i.i.  J     Time  for  product  to  be  half 

Nature  of  rays  emitted.  transformed. 


Product. 

Thorium 

1 

1 

Radiothorium 

1 

1 
Thorium  A'' 
1 

1 
Emanation 
1 

1. 
Thorium  A 

1 

1 
Thorium  B 
1 

1 
Thorium  C 

robably  rayless 

About  10'  years 

a-rays 

1 

a-rays 

4  days 

a-rays 

54  seconds 

rayless 

10-6  hours 

a-rays 

1  hour 

a-,  /?-,  y-rays 

a  few  seconds  (?) 

J.  C.  P. 

a- Particles  of  Uranium  and  Thorium.  William  II.  Buagg  {Phil. 
Mag.,  1906,  [vi],  11,  754 — 768).— The  author  discusses  the  magnitude 
of  the  ionisation  current  due  to  a  layer  of  radioactive  material  scattered 
on  the  floor  of  an  ionisation  chamber,  and  covered  by  a  uniform  sheet 
of  metal  foil.  The  result  is  expressed  in  a  formula.  Experiments 
have  been  carried  out  showing  (1)  that  the  values  of  the  current  in 
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various  cases,  calculated  from  the  formula,  agree  very  well  with 
the  results  of  observation ;  (2)  that  the  ranges  of  the  a-particles  of 
uranium  and  thorium  are  very  nearly  equal  to  the  range  of  the 
a-particle  of  radium  ;  (3)  that  the  rate  at  which  thorium  atoms  break 
down  is  nearly  0'19  of  the  similar  rate  for  uranium.  J.  C.  P. 

Photoelectric  Behaviour  of  Anthracene.  Alfrepo  Pochettixo 
{Aili  R.  Accad.  Lincei,  1906,  [v],  15,  i,  355 — 363). — Three  samples  of 
anthracene,  varying  in  colour  and  degree  of  purity,  exhibited  fluores- 
cence of  different  colours  when  illuminated  by  the  light  of  the  voltaic 
arc.  The  purest  one  was  white  and  gave  a  violet  fluorescence.  The  photo- 
electric effect  of  anthracene  diminishes  as  time  goes  on,  possibly  owing 
to  conversion  of  the  anthrat  ene  into  dianthracene  (Luther  and  Weigert, 
Abstr.,  1905,  ii,  785),  but  it  recovers  its  original  value  when  the 
anthracene  is  stored  in  the  dark.  In  the  fused  state,  or  when  dis- 
solved in  benzene,  anthracene  exhibits  the  same  photoelectric  effect  as 
it  does  in  the  solid  form  ;  solid  phenanthrene  has  a  greater  photo- 
lectric  effect  than  its  solution  in  benzene.  A  magnetic  field  affects 
:ne  phenomenon  in  such  a  way  that,  if  the  lines  of  force  are  per- 
pendicular to  the  direction  of  emission,  the  conductivity  is  diminished 
by  about  10  per  cent.  T.  H.  P. 

Electrochemical  Calculations.  Joseph  W.  Richards  [Cliem. 
Ce;<<r.,  1906,  i,  1393;  {torn  J.  Franklin  Inst.,  \Q\,  131—142,161  —  171). 
— The  heat  absorbed  in  chemical  work  per  equivalent  =  96*540  x  0*2385 
X  potential  difference.  The  thermochemical  con.stant3  of  lithium, 
rubidium,  potassium,  tfec  ,  fluorine,  chlorine,  bromine,  iodine,  sulphur, 
selenium,  and  of  the  groups  OH,  SH,  SeH,  CIO,  ic,  calculated  on  the 
assumption  that  the  hydrogen  constant  =  O,  are  given  in  tables  in  the 
original  paper.  E.  W.  W. 

Action  of  Depolarisers.  Fritz  Weigert  {Zeit.  Elektrochem.,  1906, 
12,  377 — 382). — The  depolarisation  of  a  platinum  cathode  charged 
with  hjdrogen  is  considered.  The  pressure  of  the  hydrogen,  due  to  a 
given  potential  difference,  is  obtained  from  Nernst's  formula.  At 
potentials  smaller  than  that  required  to  liberate  hydrogen  gas,  the 
current  passing  is  due  to  the  reaction  between  hydrogen  and  the 
oxidising  agent  in  the  solution.  The  velocity  of  this  reaction  is  a 
function  of  the  pressure  of  the  hydrogen  and  of  the  concentration  of 
the  oxidising  agent  in  the  solution  in  immediate  contact  with  the 
cathode.  If  depolarisation  is  so  rapid  that  the  depolariser  at  the 
cathode  is  used  up,  the  current  passing  is  fixed  by  the  velocity  with 
which  the  depolariser  can  diffuse  to  the  cathode.  The  theoretical 
curve  showing  the  connection  between  current  and  cathode  potential 
is  giv»D.  By  employing  a  rotating  cathode,  the  author  has  been  able 
in  a  number  of  cases  to  obtain  experimental  curves  very  closely 
resembling  the  theoretical  one.  The  depolarisers  used  were  iodine, 
bromine,  permanganate,  io«late,  bromate,  oxygen,  dichromate,  per- 
sulphate, and  hydrogen  peroxide.  T.  E. 
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Cathodic    Evaporation    of   Metals    in    Attenuated    Gases. 

VoLKMAR  KoHLSCHUTTER  and  EuD.  MuLLER  [Zeit.  Elektrochem. ,  1906, 
12,  365 — 377). — The  quantity  of  metal  thrown  off  from  a  cathode  in 
an  atmosphere  of  a  gas  at  a  pressure  of  0'2  to  1"5  mm.  of  mercury  is 
shown  to  depend,  not  only  on  the  nature  of  the  metal,  but  also  on 
that  of  the  gas.  Aluminium,  iron,  copper,  platinum,  gold,  cadmium, 
arjd  silver  are  studied  in  atmospheres  of  hydrogen,  helium,  argon, 
nitrogen,  and  oxygen.  Aluminium  evaporates  in  argon  only,  iron 
evaporates  to  a  small,  almost  equal  extent,  in  all  the  gases  ;  the  same 
is  true  of  copper,  although  the  evaporation  is  larger.  Silver  gives  a 
large  deposit  in  argon.  Platinum  gives  relatively  small  deposits  in 
helium,  hydrogen,  and  argon,  larger  ones  in  nitrogen  and  oxygen. 
The  evaporation  of  gold,  in  the  gases,  increases  in  the  order,  helium, 
hydrogen,  nitrogen,  oxygen,  argon. 

The  pressure  of  the  gas  in  the  tube  changes  during  the  discharge. 
Three  types  of  curve  were  found.  With  aluminium,  cadmium,  and 
iron  in  hydrogen,  the  increase  of  pressure  is  proportional  to  the  time 
during  which  the  discharge  has  passed.  This  is  explained  by  electro- 
lysis of  a  layer  of  hydroxide  on  the  surface  of  the  metal.  With 
oxygen  and  nitrogen  the  pressure  decreases  for  all  the  metals,  probably 
owing  to  chemical  combination  of  the  gases  and  metals.  In  the  third 
typ3,  the  pressure  becomes  constant  after  a  short  time,  an  equilibrium 
being  reached  it  would  seem. 

The  view  is  advanced  that  the  evaporation  is  due  to  the  formation 
of  endothermic  compounds  of  metal  and  gas  at  the  high  temperature 
reached  by  the  gas  molecules  in  the  path  of  the  discharge  ;  at  lower 
temperatures  these  compounds  decompose,  depositing  the  metuls  on  the 
glass  walls  of  the  tube.  T.  E. 

Conductivity  of  Fused  Salts.  Kurt  Arndt  [Zeit.  Elektrochem., 
1906,  12,  337 — 342). — The  pure  salts  were  fused  in  a  porcelain  U-tube, 
heated  in  an  electrical  resistance  furnace,  and  the  electrical  conductivity 
measured  by  means  of  an  altei'nating  current  and  telephone.  The 
porcelain  was  not  attacked  appreciably  by  the  fused  salts,  with  the 
exception  of  sodium  carbonate  and,  to  a  much  smaller  extent,  potass- 
ium carbonate.  The  conductivity  in  reciprocal  ohms  for  a  cube  of 
1  cm.  is  expressed  by  the  formula  K  =  a[l -l-6(< -900°)  -  c(<  -  900°)2]. 
The  values  of  the  constants  are 

a.  6x10*.  ex  108. 

Potassium  chloride  2-38  8-4  0 

Sodium  chloride   3-66  8-7  0 

Calcium  chloride 2*32  15-1  0-9 

Strontium  chloride  1-98  16-7  I'O 

Barium  chloride   1-71  192  20 

Sodium  sulphate  2-23  12-2  0 

Potassium  carbonate   1*95  19  9  0 

Potassium  sulphate      1"44:  14"0  0 

The  numliers  for  potassium  sulphate  are  uncertain,  as  measurements 
were  only  made  over  a  small  interval  of  temperature.  The  conductivity 
of  sodium  carbonate  was  measured  between  865°  and  885",  and  the 
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values  given  are  292  at  850°  and  3-10  at  900°.  The  conductivities  of 
sodium  and  potassium  chlorides  may  be  expressed  very  exactly  by  the 
formulffi  0003127'  and  000203^  respectively  (2' being  the  absolute 
temperature).  This  is  not  the  case  with  the  salts  containing  bivalent 
ions.  The  melting  points  of  the  salts  used  were  found  to  be  :  potass- 
ium chloride  775°,  sodium  chloride  805°,  calcium  chloride  774°,  stron- 
tium chloride  873",  barium  chloride  950°,  sodium  sulphate  883°, 
potassium  carbonate  900°. 

The  melting  point  of  sodium  carbonate  was  taken  as  852°,  and  this 
point  was  used  in  standardising  the  thermo-element  used.  T.  E. 

Conductivity  of  Ammonium  Sulphate  in  Mixtures  of  Sul- 
phuric Acid  and  Water.  G.  Boizard  {Compt.  rend.,  1906,  142, 
1082 — 1084). — When  ammonium  sulphate  is  dissolved  in  mixtures  of 
sulphuric  acid  and  water,  solutions  are  obtained  which  may  have  a 
greater  or  smaller  conductivity  than  the  solvent.  The  magnitude  of 
the  difference  between  the  two  conductivities  is  dependent  both  on  the 
concentration  of  the  sulphate  and  on  the  temperature.  Tables  of 
results  illustrating  this  are  given  in  the  original.  Similar  effects  are 
produced  generally  (1)  by  the  solution  of  sulphates,  acid  sulphates, 
mineral  or  organic  acids  and  their  alkali  salts  in  mixtures  of  sulphuric 
acid  and  water,  and  (2)  by  the  solution  of  nitric  or  phosphoric  acid  in 
water.  On  the  other  hand,  solutions  of  various  salts  in  mixtures  of 
acetic  or  formic  acid  with  water  are  invariably  better  conductor's  than 
the  mixtures  alone.  T.  A.  H, 

Compounds  of  Dimethylpyrone  with  Trichloroacetic  Acid. 
Electrical  Conductivity  of  Solutions  in  Ethyl  Bromide,  Chloro- 
form, and  Benzene.  Wladimik  A.  Plotxikoff  {Ber.,  19U6,  39, 
1794—1804.  Compare  Abstr.,  1905,  i,  77  ;  ii,  433  ;  this  vol.,  ii,  144). 
— The  conductivities  of  the  normal  and  the  acid  salts  are  tabulated, 
and  also  plotted  graphically  ;  the  former  salt  has  the  smaller  conduc- 
tivity. The  conductivity  of  the  salts  at  great  dilutions  is  very  small, 
since  they  decompose  into  trichloroacetic  acid  and  dimethylpyrone, 
which  are  practically   non-electrolytes  in  these  solvents. 

When  the  solution  in  ethyl  bromide  contains  544  per  cent,  of  tri- 
chloroacetic acid,  16-2  per  cent,  of  dimethylpyrone,  and  29'4  per  cent, 
of  the  solvent  (corresponding  with  the  formula 

oCCIg- COaH,  2C;  Hs02,4C2H5Br), 
the  whole  liquid  solidifies  to  a  crystalline  mass  ;  a  similar  result  occurs 
in  benzene. 

The  constitutions  of  the  salts  are  discussed,  and  are  shown  to  be 
most  in  harmony  with  Werner's  theory,  assuming  the  co-ordination 
number  of  oxygen  to  be  six. 

Contrary  to  statements  in  the  literature,  hydrocarbons  and  thoir 
i»alogen-substitut<jd  derivatives  are  proved  to  have  an  ionising-capacity 
(compare  also  Abstr.,  1902,  ii,  639).  C.  S. 

The  Kinetic  Theory  of  the  Electron  as  the  Basis  of  the 
Electron  Theory  of  Radiation.  Thomas  Tommasina  {Chem.  CetUr., 
1906,  i,  631  ;  from  rhysikal.  Zeil.,  1906,  7,  56— 62).— The  paper  con- 
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tains   a   summary   of    the   author's   speculative   views  on  the  above 
subject.  P.  H. 


Velocities  of  the  Ions  of  Alkali  Salt  Vapours  at  High 
Temperatures.  Harold  A.  Wilson  {Phil.  Mag.,  1906,  [vi],  11, 
790—793.  Compare  Abstr.,  1899,  ii,  722;  1901,  ii,  490).— A  short 
resuvie  of  previous  work,  and  a  criticism  of  Moreau's  results  (Abstr., 
1903,  ii,  125,  196).  J.  C.  P. 


Combination  of  a  Solvent  with  the  Ions.  J.  Livingston  R. 
Morgan  and  Clarence  W.  Kanolt  {J.  Amer.  Cliem.  Soc,  1906,  28, 
572 — 588). — Electrolytic  experiments  have  been  made  with  solutions 
of  silver  nitrate  in  a  mixture  of  ethyl  alcohol  and  water,  with  a 
mixture  of  silver  and  calcium  nitrates  in  ethyl  alcohol  and  water, 
and  with  silver  nitrate  in  a  mixture  of  pyridine  and  water.  The 
apparatus  used  in  these  experiments  is  described  with  the  aid  of  a 
diagram.  A  platinum  cathode  and  a  silver  anode  were  employed. 
After  electrolysis,  the  solution  at  each  electrode  was  analysed,  and 
the  following  results  were  obtained. 

In  the  electrolysis  of  solution  of  silver  nitrate  in  a  mixture  of  ethyl 
alcohol  and  water,  water  migrates  with  the  silver  ion,  but  apparently 
not  more  than  1  mol.  with  each.  Lobry  de  Bruyn  (Abstr.,  1903,  ii, 
628)  has  described  similar  experiments  with  silver  nitrate  dissolved 
in  mixtures  of  methyl  alcohol  and  water,  from  which  he  drew  the 
conclusion  that  no  hydration  of  the  ions  occurred.  It  is  pointed  out, 
however,  that  if  he  had  made  corrections  for  the  change  in  volume 
due  to  the  change  in  the  amount  of  silver  nitrate  in  the  solution, 
his  results  would  have  indicated  a  slight  hydration  of  the  silver  ions. 
The  changes  in  the  composition  of  the  solvent  in  the  electrolysis  of  a 
mixture  of  silver  and  calcium  nitrates  in  ethyl  alcohol  and  water  are 
probably  due  to  the  hydration  of  the  silver  ions  only ;  the  possible 
hydration  of  the  calcium  ions,  however,  is  not  excluded.  When  a 
solution  of  silver  nitrate  in  a  mixture  of  pyridine  and  water  is  sub- 
mitted to  electrolysis,  a  large  proportion  of  the  pyridine  combines  with 
the  silver  ions.  E.  G. 


Relation  between  the  Velocity  and  the  Volume  of  the  Ions 
of  certain  Organic  Acids  and  Bases.     T.  H.  Laby  and  George  A 
Carse  {Proc.   Camh.   Phil.   Soc,   1906,  13,  288— 295).— The  author 
compare  the  velocity  of  the  ion  for  constant  potential  gradient  (in 
centimetres  per  second,  per  volt,  per  centimetre)  with  the  cube  root  of 
the  ion  volume.     The  latter  is  obtained  by  subtracting  Kopp's  value 
for  the  atomic  volume  of  hydrogen  from  the  molecular  volume  of  th*- 
acid  or  amine.     They  find  that  the  product,  velocity   x    1/  volume  i 
constant  for  the  same  series  of  compounds,  so  that  the  velocity  is 
proportional  to  the  linear  dimensions  of  the  group,  a  result  similar  to 
that  which  obtains  in  the  case  of  motion  of  f-mall  spheres  in  a  vi.'cou8 
liquid.  ■  L.  M.  J. 
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Influence  of  Very  Strong  Electromagnetic-Fields  on  the 
Spark  Spectra  of  (1)  Vanadium,  and  (2)  Platinum  and  Iridium. 
Jous  E.  Purvis  (Trans.  Camh.  Phil  Soc,  1906,  20,  193-214. 
Compare  Proc,  1905,  21,  241). — The  paper  describes  the  effect  on  a  large 
number  of  the  spectral  lines  of  vanadium,  and  of  the  stronger  lines 
of  platinum  and  vanadium,  and  the  values  of  dk/X-  are  given  for  the 
constituents  of  the  separated  lines. 

The  values  of  dXjXr  for  many  lines  are  essentially  the  same,  and 
the  method  may  therefore  be  regarded  as  a  means  of  correlating  and 
classifying  into  groups  with  the  same  general  properties  the  spectral 
lines  of  elements  apart  from  the  alkali  metals  and  the  metals  of  the 
alkaline  earths.  Among  the  strong  lines  of  platinum  and  iridium 
which  were  photographed,  there  are  several  which  have  the  same  value 
of  dX/X.^  for  the  constituents,  and  the  general  appearances  both  of  the 
constituents  and  the  normal  lines  are  in  these  cases  essentially  the 
same.  In  some  instances,  the  values  of  dXjX-  for  the  several  con- 
stituents of  the  same  line  seem  to  be  simple  multiples  of  each  other. 
Further,  the  value  of  dX'X-  for  the  constituents  of  some  lines  is  a 
multiple  of  the  value  for  the  constituents  of  other  lines.       J.  C.  P. 

The  Correlation  between  the  Variations  of  the  Absorption 
Bands  of  a  Crystal  in  a  Magnetic  Field  and  the  Magnetic 
Rotatory  Polarisation.  Je\x  Becquerel  (Compt.  rend.,  1906, 
142,  1144 — 1146.  Compare  this  vol.,  ii,  317). — The  phenomena 
of  magnetic  rotatory  polarisation  in  Ciystals  are  intimately  connected 
with  the  variations  of  the  absorption  bands  in  a  magnetic  field. 
When  a  ray  of  plane  polarised  white  light  falls  on  a  section 
of  xenotime  cut  normal  to  the  axis  and  a  magnet  c  field  is 
produced  parallel  to  the  incident  ray  and  to  the  axis  of  the  crystal, 
the  ordinary  absorption  bands  change  in  intensity,  the  bands  coi're- 
sponding  with  the  negative  electrons  increase  in  intensity  and  become 
narrower,  whilst  those  corresponding  with  the  positive  electrons 
diminish  in  intensity  and  expand.  M.  A.   W. 

Susceptibility  of  Iron  in  Colloidal  Solution.  E.  F.  Burton 
and  P.  Phillips  {/'roc.  Camh.  Phil.  Soc,  1906,  13,  260— 268).— The 
experiments  of  Townsend  on  the  susceptibility  of  aqueous  solutions  of 
iron  salts  {Phil.  Irans.,  1896,  533)  indicate  that,  as  tar  as  its  magnetic 
properties  are  concerned,  iron  exists  in  four  different  states  :  (1)  pure 
iron,  (2)  ferric  iron  in  salts,  (3)  ferrous  iron  in  salts,  and  (4)  the  acid 
radicle  of  salts.  As  iron  is  also  obtained  in  colloidal  solution,  the 
authors  have  extended  Townsend's  work  by  examining  the  magnetic 
properties  of  a  colloidal  solution  of  iron  in  methyl  alcohol,  prepared  by 
sparking  between  two  soft  iron  electrodes  beneath  the  surface  of  pure 
cooled  methyl  alcohol.  It  was  found  that  the  susceptibility  of  the 
colloidal  iron  is  about  thirteen  times  that  of  ferric.  The  magnetic 
force  was,  however,  considerably  less  than  that  calculated  on  the 
supposition  that  the  particles  consistetl  of  pure  iron,  so  that  either  the 
iron  was  in  a  state  different  from  that  of  iron  in  other  forms  of  com- 
bination or  each  particle  consisted  of  a  core  of  iron  surrounded  by  a 
layer  of  compound,  perhaps  hydroxide.  L.  M.  J. 
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Course  of  Melting-point  Curves  for  Solid  Solutions  (or  Iso- 
morphous  Mixtures)  in  a  Special  Case.  Johannes  J.  van  Laar 
{Zeit.  phyaikal.  Chem.,  1906,  55,  435 — 441). — In  connection  with  a 
point  raised  by  Day  and  Allen  (this  vol.,  ii,  177),  the  author  investi- 
gates theoretically  the  conditions  which  must  be  fulfilled  in  order 
that  the  solidus  and  liquidus  curves  should  approximate  very  closely  to 
each  other  and  to  a  straight  line.  The  conclusion  reached  is  that 
q\r-^\  =  q^l '^2  approximately,  and  that  qiJT-^  and  (7\  -  ^g)/^!  are  both 
small ;  in  which  expressions  q^  and  q,^  are  the  latent  heats  of  fusion, 
T-y  and  T^  are  the  melting  points,  of  the  two  constituents.      J.  C  P. 

Abnormal  Changes  of  Melting  Point.  Paul  Rohland  [Chem. 
Cenlr.,  1906,  i,  1401  ;  from  Techn.  Mitt.  Bayr.  Gewerhemus.  Xiirnherg, 
1906,  301 — 302). — Pure  aluminium  melts  more  readily  than  the 
impure  metal,  and  the  change  to  the  liquid  condition  does  not  take 
place  suddenly,  an  intermediate  mixture  of  solid  and  liquid  being 
formed.  The  rise  of  the  melting  point  may  be  due  to  the  presence  of 
compounds  of  aluminium  with  silicon,  iron,  lead,  or  copper,  which  have 
higher  melting  points  and  cause  the  mass  to  sinter,  or  to  the  action  of 
the  metal  itself  on  air  or  indifferent  gases.  Aluminium  oxide  raises 
the  melting  point  of  pure  kaolin.  The  addition  of  10  per  cent,  or  less 
of  magnesium  oxide,  calcium  oxide,  potassium  oxide,  or  ferric  oxide  to 
silicic  acid  does  not  affect  the  melting  point  at  a  temperature  of  about 
1500°,  but  if  a  small  quantity  of  aluminium  oxide  is  present,  the 
oxides  produce  a  normal  depression.  E.  W.  W. 

Variation  of  Temperature  of  Fusion  with  Pressure  ;  Relation- 
ship between  Absolute  Temperature  of  Fusion  and  Pressure. 
D.  Negreanu  [Chem.  Cenir.,  1906,  i,  116;  from  Bull.  Soc.  Sci. 
Bucarest,  1905,  14,  457 — 471). — From  the  published  data  on  the 
influence  of  pressure  on  the  melting  points  of  different  substances,  the 
author  concludes  that  the  ratio  of  the  absolute  temperature  of  fusion 
for  two  different  pressures  is  constant  and  independent  of  the  nature  of 
the  substance.  This  empirical  relationship  is  also  deduced  theoretically 
from  thermodynamic  considerations.  H.  M.  D. 

Formulae  for  the  Vapour  Pressure  of  Water,  Ice,  and  Dilute 
Sulphuric  Acid  at  Low  Temperatures.  Kaul  Sciieel  {Chem, 
Ceiitr.,  1906,  i,  174;  horn  Bhysikal.  Zeit.,  1905,6,  867— 868).— The 
formula  deduced  by  Hertz  for  the  vapour  pressure  of  mercury  is 
applied  to  water,  the  vapour  pressure  of  which  is  given  by  log;3  = 
23-58682  -  51ogr-  2933-45/7'.  The  vapour  pressure  of  ice  is  similarly 
given  by  log;>=  11-4796  -  0'41og7'- 2687-4/7'.  The  agreement  with 
experimental  data  is  very  good.  Similar  formulae  represent  the  partial 
pressure  of  water  vapour  over  dilute  sulphuric  acid  solution  in  a  sati 
factory  manner.  H,  M.  D. 

Vapour  Pressure  of  a  Pure  Liquid  at  Constant  Tempera- 
ture. Sydney  Youn(}  {Sci.  Vroc.  Roy.  Dull.  Soc,  1906,  [ii],  11, 
89 — 104). — The  sources  of  error  which  must  be  taken  into  account  in 
an  exact  determination  of  the  connection  between  the  vapour  pi'essure 
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of  a  liquid  and  the  relative  volumes  of  the  liquid  and  vapour  phases 
are  discussed.  The  author's  measurements  of  a  large  number  of 
different  substances  indicate  that  the  vapour  pressure  is  independent 
of  this  volume  ratio.  The  variability  of  the  vapour  pressure  during 
evaporation  or  condensation  at  moderate  temperatures  must  be  taken 
as  a  proof  that  the  liquid  contains  air  or  other  impurity.  A  small 
amount  of  decomposition  was  found  by  the  author  to  be  the  cause  of 
variability  of  the  vapour  pressure  in  the  case  of  several  liquids 
examined.  In  such  cases,  the  variability  increases  rapidly  with  the 
temperature.  In  the  case  of  the  hydrocarbons,  about  the  stability  of 
which  there  can  be  no  question,  the  mean  percentage  difference  between 
the  observed  pressures  corresponding  with  the  lowest  and  highest 
volume  ratios  {Vuq./Vvap.)  was  only  0-001.  H.  M.  D. 

Elementary  Proof  of  the  Relation  between  the  Vapour 
Pressures  and  the  Composition  of  a  Binary  Mixture.  Gilbert  N. 
Lewis  (/.  Amer.  Chem.  S'oc,  1906,  28,  569 — 572). — When  a  change 
is  made  in  the  composition  of  a  mixture  of  two  liquids,  both  partial 
vapour  pressures  are  changed.  Duhem  {Compt.  rend.,  1887,  102, 
1449)  has  shown  that  as  one  partial  pressure  decreases,  the  other 
increases  in  accordance  with  the  equation  X{dplp)  +  N'{dp'lp')  =  0, 
where  p  and  ])'  are  the  respective  partial  vapour  pressures  from  a 
mixture  containing  X  gram-mols.  of  one  substance  and  N'  gram-mols. 
of  the  other,  and  dp  and  dp  are  the  changes  in  p  and  p  accompanying 
a  slight  change  in  composition. 

A  simple  thermodynamical  proof  of  this  law  is  given,  and  it  is  also 

hown  that  for  a  mixture  of  more  than  two  constituents,  i\\dp/p)  + 

^{"ip  Ip)  +  ^'{dp"  Ip")  +  .  .  .  =  0.      The  equations  are  true  only  when 

the  vapours  behave  like   perfect  gases,  but  as  this  condition  is  never 

exactly  fulfilled,  the  equations  can  only  be  regarded  as  approximate. 

E.  G. 

Hydrometer  with  a  Centigram  Scale.  H.  Rebenstorff 
'^'/um.  Zeil.,  1906,  30,  569 — 570). — A  modified  form  of  Nicholson's 
ivdi-ometer,  which  can  be  used  for  rapidly  weighing  small  quantities. 

P.   II. 

Orthobasic  Densities  of  Acetonitrile  and  Propionitrile  to 
the  Critical  Point.  C.  Teu-Gazarian  {J.  Chim.  p/iys.,  1906,  4, 
140 — 169). — The  author  has  determined  the  densities  of  liquid  and 
saturated  vapour  at  temperatures  varying  from  212'^  to  27P  in  the 
case  of  acetonitrile,  and  from  211°  to  289°  in  the  case  of  propionitrile. 
The  method  of  working,  a  modification  of  Young's  method,  is  fully 
lescribed,  as  well  as  the  various  tests  for  purity,  ic.  The  results  give 
IHjrfectly  linear  values  for  the  mean  density,  and  by  extrapolation  of 
the  line  and  curve  the  values  for  critical  temperature  and  density 
ire  found  to  be  2747°,  0-2371,  and  2912°,  0*2401  respectively.  The 
ratios  of  critical  to  theoretical  density  are  found  to  bo  5-453  and 
4^97,  high  values  which  indicate  considerable  polymeri&ition.  The 
molecular  refraction  and   capillarity  also  indicate  association,  but  the 
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liquids   obey  Trouton's    law,   and    the  question  of    polymerisation  is 
briefly  discussed.  L.  M.  J. 

Heterogeneous  Equilibrium  under  Variable  Pressures.  E. 
Briner  {Compt.  rend.,  1906,  142,  1214— 1216).— The  effect  of  varia- 
tions of  pressure  on  the  equilibiuura  of  a  system  consisting  of  two 
gaseous  and  one  solid  or  liquid  phase  has  been  studied  by  enclosing  the 
gases  in  a  graduated  tubj  surrounded  by  a  vapour  jacket  of  constant 
temperature,  and  communicating  by  means  of  a  tap  with  a  reservoir 
of  mercury,  which,  in  its  turn,  communicates  with  a  cylinder  of  liquid 
carbon  dioxide.  If  p^  and  p.^  represent  the  partial  pressures  of  the 
two  gases  A  and  B,  which  form  the  solid  compound  AnB,n,  the  dis- 
f-ociation  pressure  of  which  is  represented  by  tt,  then  for  a  constant 
temperature  p''\p''\  =  K ;  p^^mrliix  +  «i)  ;  p.^  =  mTrl{n-\-m)  ;  K  = 
(?i'¥/i"'7r"  +  ?ft)/(w +  m)'*+"',  and  from  these  relations,  together  with  the 
relation  {d\ogK)ldT=  —qj{RT^),  the  values  of  tt  and  the  heat  q 
developed  can  be  calculated  (compare  Isambert,  Abstr.,  1883, 
646,  727).  M.  A.  W. 

Equilibrium  in  the  System  Ammonium  Sulphate,  Lithium 
Sulphate,  and  Water.  Frans  A.  H.  Schreinemakers  and  D.  H. 
CocHERET  {Chem.  Centr.,  1906,  i,  217;  from  Chem.  Weekblad,  1905,  2, 
771 — 778). — The  relationships  between  the  double  salt,  LiNH^SO^, 
its  component  salts,  aud  water  are  described.  The  solubility  of  the 
double  salt  is  nearly  independent  of  the  temperature  :  at  -  10°,  35-25, 
and  at  70°  36-18  per  cent.,  of  the  double  salt  is  contained  in  the  satu- 
rated solution.  At  30°,  the  solution  saturated  with  double  salt  and 
ammonium  sulphate  contains  39-46  percent,  of  ammonium  sulphate  and 
6-50  per  cent,  of  lithium  sulphate ;  the  solution  saturated  with  double 
salt  and  lithium  sulphate,  12-43  and  21*86  percent,  respectively.  The 
cryohydratic  temperature  of  the  double  salt  is  -  20-7°.  When  lithium 
sulphate,  LigSO^.HgO,  is  added  to  a  saturated  ammonium  sulphate 
solution,  succe.>-sive  separation  of  the  following  salts  takes  pLace : 
ammonium  sulphate,  ammonium  sulphate  and  double  salt,  double  salt, 
double  salt  and  anhydrous  lithium  sulphate,  anhydrous  lithium 
sulphate,  anhydrous  lithium  sulphate  and  the  monohydrat?. 

H.  M.  D. 

Kinetics  of  Successive  Reactions.  Felix  Kaufler  {Zeit. 
phijsikal.  Chem.,  1906,  55,  502—510). — In  the  course  of  a  study  of 
the  hydrolysis  by  potassium  liydroxiJe  of  the  nitriles  of  the  naph- 
thaleuedicarboxylic  acids,  the  author  has  deduced  formuUe  repiesentiiig 
the  cour.-e  of  the  change  and  involving  the  velocities  at  which  the  two 
nitrile  groups  are  succes.sively  removed.  The  equations  may  bj  solved 
by  an  approximation  method,  and  it  is  then  found  that  the  formulte 
represent  with  con.siderable  accuracy  the  course  of  the  hydrolysis,  the 
latter  being  experimentally  followed  by  the  determination  of  the 
liberated  ammonia.  It  is  found  that  the  velocity  of  the  first  reaction 
is  considerably  greater  than  that  of  the  second.  'J'he  experiments 
were  carried  out  in  amyl  alcohol  solution  at  121°  and  126°.     J.  C.  P. 
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A  Method  of  following  the  Course  of  Certain  Chemical 
Actions,  and  a  Period  of  Induction  in  the  Action  of  Excess  of 
Water  on  Monochloroacetic  Acid.  P.  V.  Bevan  {Proc.  Camb. 
Phil.  Soc.,  1906,  13,  269 — 281). — The  paper  contains  an  account  of 
experiments  on  the  velocity  of  reaction  of  excess  of  water  on  monochloro- 
acetic acid,  a  unimolecular  reaction.  The  method  employed  was  the 
determination  of  the  conductivity,  instead  of  the  acidimetric  method 
which  has  been  previously  employed,  and  the  results  show  the 
suitability  of  the  method  for  such  problems.  It  was  found  that  at  the 
commencement  of  the  reaction  there  is  a  period  of  induction  during 
which  the  action  has  not  reached  its  normal  velocity.  The  occurrence 
of  this  period  of  induction  indicates  that  the  reaction  must  not  be 
regarded  as  a  simple  unimolecular  reaction,  and  is  explained  if  it  is 
considered  that  the  first  stage  of  the  action  is  the  association  of  water 
and  monochloroacetic  acid  to  form  an  unstable  compound  which 
breaks  down  into  glycollic  and  hydrochloric  acids.  L.  M.  J. 

Formation  of  Acid  Salts  in  Alkaline  Solution.  Alfred 
Bexrath  {J.  pr.  Chem.,  1906,  [ii],  73,  390— 392).— Whilst  in  aqueous 
solution  the  neutralisation  of  a  polybasic  acid  by  an  alkali  hydroxide 
takes  place  immediately,  in  alcoholic  solution,  in  consequence  of  the 
diminished  ionic  dissociation,  the  stages  in  the  neutralisation  are 
differentiated  sufficiently  to  allow  often  of  the  isolation  of  inter- 
mediate acid  salts.  The  action  of  1  mol.  of  an  alkali  ethoxide  on 
tartaric  acid  in  alcoholic  solution  leads  to  the  formation  of  the 
gelatinous  acid  salt,  which  gradually  becomes  crystalline,  but  an 
excess  of  the  alkali  ethoxide  leads  to  the  formatiou  of  a  mixture  of  the 
acid  and  normal  tartrates,  the  complete  conversion  of  the  acid  into 
tbe  normal  salt  taking  place  only  on  prolonged  contact  of  the  pre- 
cipitate with  the  alkaline  alcoholic  solution.  When  1  gram  of  sodium 
and  33  grams  of  tartaric  acid  dissolved  in  equal  volumes  of  alcohol 
are  stirred  together  for  five  minutes,  the  proportion  of  the  acid  salt  in 
the  precipitate  is  greatest  (76  per  cent.)  when  concentrated  (40  c.c), 
least  (19  per  cent.)  when  dilute  solutions  (100  c.c.)  are  used  at  low 
temperatures  (0 — 10°) ;  variations  in  the  dilution  (40 — 100  c.c.)  have 
little  intiueuce  on  the  composition  of  the  precipitate  (50  5 — 49  per 
cent,  of  the  acid  salt)  at  100^.  The  c.c.  given  are  the  total  volumes 
of  alcohol  in  the  mixtures.  Low  temperatures  and  high  dilutions  are 
favourable  to  the  prolonged  existence  of  the  gelatinous  form  of  the 
acid  salt,  which  reacts  with  the  excess  of  alkali  ethoxide  more  readily 
than  does  the  crystalline  form. 

Similar  results  wore  obtained  with  sulphuric  and  phosphoric  acids, 
but  in  consequence  of  the  great  reactivity  of  sodium  hydrogen 
sulphate  in  alcoholic  solution,  the  complete  neutralisation  of  sulphuric 
acid  takes  place  more  rapidly.  G.  Y. 

Autocatalysis  and  Decomposition  in  a  Photochemical  Sys- 
tem. Bkla  H'/ALkRV  {Compt.  rend.,  1906,  142,  1212—1214.  Compare 
Stubenrauch,  Abstr.,  1899,  i,  398;  Bougault,  Abstr.,  1899,  i,  1; 
Kremers  and  Koske,  Abstr.,  1899,  i,  397;  Schuyten,  Abstr.,  1901, 
i,  3;  Hardy  and  Willcock,  Abstr.,  1903,  ii,  622;  van  Aul^el,  Abstr., 

VOL.  xc.  ii.  29 
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1905,  i,  1). — The  decomposition  of  iodoform  in  chloroform,  ether, 
alcohol,  or  carbon  disulphide  solution  in  the  presence  of  oxygen  is  an 
autocatalytic  reaction,  the  velocity  of  which  is  represented  by  the 
relation  q  =  (^Q  -  a)~'^  =  l  -  e~^^,  where  q  is  the  quantity  of  iodine 
liberated  in  time  t  (in  days),  Q  is  the  amount  of  iodine  (as  CHI3)  in 
milligrams  in  one  cubic  centimetre  of  the  solution  ;  Q  -  a  the  limit  of 
decomposition  of  the  system,  and  b  a  constant  which  is  a  function  of 
the  temperature,  the  concentration,  and  the  purity  of  the  materials 
employed. 

The  action  of  light  in  promoting  the  decomposition  of  iodoform 
solutions  is  also  repi-esented  by  a  similar  logarithmic  curve. 

M.  A.  W. 

Anticatalytic  Action  of  Water.  Georg  Bredig  and  W. 
Fraenkel  {£er.,  1906,  39,  1756—1760.  Compare  Abstr.,  1905,  ii, 
692;  Goldschmidt  and  Sunde,  this  vol.,  ii,  219). — The  velocity  con- 
stant of  the  reaction  NglCH-CO.^Et  +  EtOH^OEt-CHg-COoEt  +  Ng, 
with  picric  acid  as  catalyst,  is  influenced  by  traces  of  water,  0'18  per 
cent,  lowering  it  by  about  22  per  cent,  under  the  conditions  quoted  by 
the  authors.  In  any  one  experiment,  the  velocity  constant  diminishes 
with  time  owing  to  a  secondary  action  between  the  picric  acid  and  the 
ethyl  diazo-acetate  (Curtius,  J.  pr.  Chem.,  1888,  [ii],  38,  396).  The 
velocity  constant  in  alcoholic  solution  is  not  proportional  to  the  concen- 
tration of  the  picric  acid. 

[With  David  M.  Lichty.] — The  retarding  influence  of  water  on  the 
decomposition  of  oxalic  acid  by  sulphuric  acid  has  been  examined. 
The  presence  of  005  per  cent,  of  water  in  about  100  per  cent,  sul- 
phuric acid  increases  the  time  required  for  a  given  amount  of  decompo- 
sition from  fifty  minutes  to  three  hours.  With  sulphuric  acid  contain- 
ing 1  per  cent,  of  sulphur  trioxide,  the  reaction  at  0°  is  too  rapid  for 
measurement ;  with  1  per  cent,  of  water,  the  system  must  be  heated  at 
50°  for  one  hour  before  a  measurable  reaction  takes  place. 

In  conclusion,  Bredig  denies  that  he  regards  hydrogen  cyanide  as  an 
invariable  anti-catalyst  (compare  Loevenhart,  this  vol.,  ii,  153). 

C.  S. 

Catalysis  and  Electromotive  Force.  I.  Aldo  Bringhenti 
(Gazzetia,  1906,  36,  i,  187 — 215). — The  catalytic  power  of  platinum  is 
exercised  on  solutions  of  sodium  methoxide,  ethoxide,  and  ?t  propoxide 
in  the  corresponding  alcohols  and  on  the  latter  themselves  in  solutions 
which  are  rendered  alkaline  with  sodium  hydroxide,  and  which  pro- 
bably contain  a  certain  amount  of  alkoxide.  The  products  formed  arc 
evidently  acid  in  nature,  since  they  alter  the  alkalinity  of  the  solutions, 
thus  rendering  it  possible  to  follow  the  course  of  the  catalysis.  It  i^^ 
quite  possible  that,  under  those  conditions,  the  alcohols  undergo  com- 
plete transformation  into  the  corresponding  acids,  methyl  alcohol 
giving  formates,  and  so  on.  The  catalysing  action  of  the  platinum 
depends  on  the  quantity  of  the  catalyst  and  on  the  concentration  of  the 
alkoxide.  No  exact  proportionality  exists  between  these  magnitude.'^, 
but  the  catalysis  diminishes  with  the  concentration  of  the  cataly.st  as 
well  as  with  that  of  the  alkoxide.    The  amount  of  catalytic  action  falls 
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considerably  on  passing  from  sodium  methoxide  to  ethoxide,  and,  to  a 
less  extent,  in  passing  from  the  ethoxide  to  the  propoxide.  Methyl- 
alcoholic  solutions  of  sodium  hydi'oxide  also  undergo  catalysis  by  means 
of  platinum,  although  in  a  much  less  degree  than  the  alkoxides. 
Platinum  black,  prepared  by  the  method  given  by  Loew  (Abstr.,  1890, 
453),  exerts  a  much  greater  catalytic  action  than  platinum  obtained  by 
reduction  with  zinc,  probably  owing,  firstly,  to  it  being  more  finely  sub- 
divided and  so  ofPering  a  larger  active  surface,  and,  secondly,  to  its  con- 
tent of  true  organic  compounds  of  platinum  (Loew,  loc.  cit.).  Palladium 
behaves  similarly  to  platinum,  and  a  certain  catalytic  activity  is  also 
exhibited  by  silver  and  by  the  oxides  of  nickel,  iron,  cobalt,  and  man- 
ganese. Of  the  solvents  used,  water  is  the  one  exercising  the  greatest 
retarding  action  on  the  catalysis,  probably  owing  to  its  hydrolysing 
effect  on  the  alkoxides. 

On  immersing  a  large  electrode  of  platinised-  platinum  and  a  small 
one  of  smooth  platinum  in  an  alcoholic  solution  of  the  corresponding 
sodium  alkoxide,  an  electro-motive  force  is  observed,  which  is  not,  how- 
ever, very  constant,  and  varies  with  the  time  at  which  the  circuit  is 
closed  and  with  the  surface  of  the  electrodes ;  the  measurement  of 
the  polarisation  is  hence  rendered  difficult,  the  voltage-intensity  curves 
being  somewhat  irregular.  The  effect  of  platinum  black  on  the  reduc- 
tion potential  of  methyl  alcohol  is  also  produced  by  formaldehyde,  and 
as  the  latter  can  be  formed  by  the  catalytic  action  of  the  platinum 
on  the  alcohol,  it  is  to  the  production  of  aldehyde  that  the  author 
attributes  the  action  of  the  platinum.  The  results  are  discussed 
theoretically.  T.  H.  P. 

Oxidising   Catalytic   Agents ;   Generalisation  of  the  Lamp 

without  Flame.     Camille  Matignon  and  R^xe  Trannoy  {Compt. 

rend.,   1906,    142,   1210-— 1211).— The  oxides  of  iron,  nickel,  cobalt, 

chromium,    copper,  manganese,    cerium,    or    silver    are   able    to    act 

catalytically  as  active  oxidising  agents  under  certain  conditions,  thus 

if  a  thread  of  asbestos  impregnated  with  a  solution  of  the  nitrate  of  one 

of  the>e  metals  is  ignited,  it  becomes  coated  with  the  metallic  oxide  in 

state  capable  of  realising  the  phenomenon  of  the  lamp  without  a 

ane,  for  on  plunging  such  a   thread  into  a  vessel  containing  ether 

tjK)ur,  it  becomes  incandescent  and  the  ether  burns  with  the  formation 

'    acetaldehyde ;    similar    results   are   obtained   when    the    ether    is 

placed  by  other  organic  compounds  at  such  a  temperature  that  the 

i{X)ur  pres.suro  is  appreciable.     The  catalytic  action  of  metallic  copper 

'    inducing  the  combustioa  of  ammonia  and   other  volatile  primary 

; nines   is  shown  by  placing  a  spiral  of  copper  heated  to  redness  just 

■'ijve  the  surface  of  the  concentrated  solution  of  the  amine;  the  spiral 

leconies  incandescent,  and  when  the  wire  is  thin  it  frequently  fuses. 

M.  A.  W. 

Numerical  Studies  on  the  Equation  of  Fluids.      Determina- 
jtion  of  the  Constants  a  and  h.     Louis  Fiudekich  {J.  Chim.  jihys., 
1 1906,  4,  123 — 139). — From  van  der  Waals'  equation,  on  the  assumption 
■  three  etjual  roots  of  the  cubic  equation  in  r  at  the  critical  tempera- 
ture, certain  deductions  regarding  a  and  h  are  obtained,  but  these  are 
!  29—2 
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not  in  accord  with  experiment.  For  example,  h  —  liTc/Spc  and  b  =  VcjS, 
but  the  values  so  obtained  are  generally  widely  divergent.  The 
author  investigates  the  equation,  assuming,  however,  only  two  equal 
roots.     The  calculation  is  simple  and  leads  to 

The  values  of  be  are  calculated,  from  data  due  to  Young,  for  a  large 
number  of  compounds,  and  the  ratios  vjb  are  found.  With  the  exception 
of  liquids  regarded  as  associated  (such  as  acetic  acid,  methyl  alcohol) 
the  values  all  lie  between  2-422  and2'483,  the  mean  value  being  2-4:42. 
Assuming  this  mean  value,  the  ratio  of  theoretical  and  actual  critical 
density  is  obtained  as  385,  a  result  in  accord  with  experiment.  The 
values  of  a^  for  the  compounds  are  also  calculated  and  a  table  given. 
The  values  of  a  at  various  temperatures  are  calculated  in  the  case  of 
isopentane  on  the  assumption  that  a  and  b  are  independent  of  volume, 
and  from  these  are  derived  the  values  of  dp/dt,  which  show  fair 
accord  with  the  experimental  values ;  but  the  accord  does  not  allow  of 
the  statement  that  a  and  b  are  independent  of  volume.  Other  methods 
of  calculation  of  a  are  used  in  which  this  assumption  is  not  made,  and 
in  all  cases  the  values  of  a,  however  calculated,  are  decreasing  functions 
of  the  temperature.  L.  M,  J. 

Ionic  Size  in  Relation  to  the  Physical  Properties  of 
Aqueous  Solutions.  William  R.  •Bousfield  [Phil.  2'rans.,  1906,  J, 
206,  101—159.  Compare  Abstr.,  1905,  ii,  369).— If  the  ions  of 
electrolytes  are  combined  with  water,  as  is  very  generally  supposed, 
then  the  size  of  the  ions  will  be  subject  to  change  with  dilution.  In 
following  up  this  line,  the  author  has  arrived  at  the  following  relation 
between  the  average  radius  r  of  an  ion  and  the  dilution  of  the  sola 
tion,  r  =  ry^/(l  +  Bh~i)~'^,  where  h  is  the  hydration.  This  function  r 
the  author  proposes  to  designate  by  the  term  "radion."  The  foro 
going  theoretical  result  could  be  tested  ouly  by  considering  how  the 
hypothesis  as  to  the  changing  sizes  of  the  ions  owing  to  changes  in  the 
amount  of  combination  with  water  could  be  related  rationally  to  the 
various  physical  properties  of  aqueous  solutions.  In  carrying  out  this 
test,  the  electrolytes  used  were  sodium  and  potass-ium  chlorides. 

A  priori,  it  was  to  bo  expected  that  the  llittorf  transference  num- 
bers and  the  viscosities  of  the  solutions  would  depend  merely  on  tiu- 
linear  dimensions  of  the  ions,  whilst  the  densities  of  the  solutions  and 
the  variations  of  effective  molecular  freezing-point  depression  and  re- 
fractive power  would  depend  on  the  amounts  of  combined  water,  arxl 
therefore  on  the  cubes  of  the  ionic  dimensions.  These  expectation 
have  been  justified,  not  merely  in  a  qualitative  manner,  but  with  coi 
siderable  numerical  accuracy.  The  Hittorf  numbers,  the  densiti« 
the  effective  molecular  freezing-point  depressions,  and  the  equivalel 
refractive  power  within  the  limits  of  experimental  error  may  be 
pressed  as  simple  functions  of  the  radions ;  the  viscosities  may 
e.vpre.ssed  not  merely  as  a  function  of  the  radions  of  the  solute,  bat 
also  on  tlie  extended  conception  of  the  r.adion  as  being  simply  pro- 
portional to  the  average  molecular  radius  of  the  whole  solution.     New 
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relations,  independent  of  the  hypothesis,  have  been  discovered, 
namely  :  (1)  the  Hittorf  migration  numbers  are  a  linear  function  of 
{B  +  h^~^  ;  (2)  the  effective  molecular  freezing-point  depression  and 
the  equivalent  refractive  power  are  linear  functions  of  the  solution 
volume. 

In  an  appendix,  the  author  gives  reasons  for  supposing  that  van't 
Hoff's  law  (index  =§)  is  an  accurate  law  for  certain  binary  electrolytes 
with  univalent  ions.  J.  C.  P. 

Iodine  as  a  Cryoscopic  Solvent.  J.  Timmermans  {J.  Chim. 
phys.,  1906,  4,  170 — 173). — It  is  found  that  iodine  is  easy  to  manipu- 
late as  a  cryoscopic  solvent ;  its  cryoscopic  constant  calculated  from 
its  latent  heat  of  fusion  is  252*13,  and  stannic  iodide  is  found  to  give 
values  254-25,  249-60,  255-53,  and  240-71.  The  author  uses  the  value 
252,  and  finds  that  potassium  iodide  and  mercuric  iodide  both  give 
high  values  for  the  molecular  weight,  indicating  polymerisation. 

L.  M.  J. 

Colloidal  Salts.  II.  Formation  of  Hydroeols  by  the 
Interaction  of  Ions.  Alfred  Lottermoser  {J.  pr.  Chem.,  1906, 
[ii],  73,  374—382.  Compare  Abstr.,  1905,  ii,  586).— If  the  liquid 
hydrosol  of  silver  iodide  is  formed  by  adding  silver  nitrate  to  potass- 
ium iodide  in  aqueous  solution,  the  presence  of  a  certain  amount  of 
iodine  in  the  ionic  state  is  necessary  to  its  existence ;  thus,  if  50  c.c. 
of  3^  10  silver  nitrate  are  added  to  50  c.c.  of  iN'/lO  potassium  iodide, 
silver  iodide  is  precipitated  in  the  "  molecular "  state  completely 
during  the  addition  of  the  last  0-5  c.c.  The  precipitate  is  free  from 
silver  nitrate  (compare  Kothner  and  Aeuer,  Abstr.,  1905,  ii,  81).  It 
i.-^  because  of  the  presence  of  iodine  anions  in  the  hydrosol  and  of 
potassium  cations  in  the  solution  prepared  in  this  manner  that  on 
electrolysis  of  the  liquid  hydrosol  the  colloidal  silver  iodide  accumu- 
lates at  the  anode,  whilst  the  contrary  is  the  case  when  the  hydro.sol 
)ntains  silver  cations  and  the  solution  NOg  anions.  This  may  be  con- 
t'cted  with  the  fact  that  in  the  double  salt,  KI,AgI,  the  anion  is 
Vgl'j,  whilst  Agql'  is  the  cation  of  the  salt,  AgI,AgN03. 

Rapid  addition  of  an  excess  of  silver  nitrate  solution  to  the  liquid 
hydrosol  of  silver  iodide  causes  only  a  slight  precipitation  of  "  mole- 
iilar  "  silver  iodide,  but  the  precipitation  is  complete  if  iV/lO  silver 
'itrate  is  added  carefully  in  slight  excess.  In  this  case,  the  hydrogel 
-  formed  by  the  reaction  of  silver  ions  with  the  iodine  ions  in  the 
lydrosol,  and  therefore  is  of  greater  weight  than  that  obtained  by 
lie  action  of  nitric  acid  on  the  same  volume  of  the  liquid  hydro.sol. 
It  is  probable  that  other  hydrosols  behave  in  a  similar  manner. 

C.    V. 

Adsorption  of  Dissolved  Substances.  Percy  N.  Evans  {J. 
Pkysiad  C/iem.  1906,  10,  290— 298).— The  paper  contains  briefly  the 
r.'sults  of  a  number  of  experiments  made  by  the  author  with  his 
students  on  adsorption,  chiefly  by  filter  paper.  In  the  case  of  hydro- 
chloric acid,  filter  paper  was  found  to  remove  about  0-0006  to  00007 
?ram   per  gram  of   paper   from  dilute  solutions   of   the   acid.     The 
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adsorption  was  less  (0 '0001 5)  in  the  case  of  sodium  chloride  and 
of  potassium  chloride.  I^o  adsorption  was  found  with  barium  chloride, 
but  with  copper  sulphate  the  adsorption  increased  markedly  on  dilution, 
reaching  a  maximum  for  a  0'08^  solution.  The  actual  numbers  vary 
with  the  filter  paper  employed,  probably  owing  to  differences  in  the 
extent  of  the  surface.  The  values  for  the  adsorption  by  silica  for 
copper  sulphate  were  also  found,  and  these  also  indicate  a  maximum 
for  solution  of  about  0-02iV:  L.  M.  J. 

Absorption  Compounds.  IX.  Difference  between  Hydrates 
and  Hydrogels  and  the  Modifications  of  Hydrogels  (Zirconic 
and  Metazirconic  Acids).  Jacobus  M.  van  Bemmelen  {Zeit.  anorg. 
Chem.,  1906,  49,  125~U7.  Compare  Abstr.,  1904,  ii,  18;  1905,  ii, 
461  ;  Ruer,  Abstr.,  1905,  ii,  256). — The  author  has  recently  expressed 
the  view  that  the  metazirconic  acid  described  by  Ruer  (loc.  cit.)  is  not 
an  isomeride  of  zirconic  acid  in  the  ordinary  sense,  but  a  colloidal 
modification,  a  hydrogel.  The  present  paper  contains  an  account 
of  the  properties  of  zirconic  and  metazirconic  acids,  more  particularly 
as  regards  behaviour  on  dehydration  and  absorptive  power  for 
moisture. 

Zirconic  acid,  prepared  by  the  action  of  excess  of  ammonia  on 
zirconium  chloride,  behaves  as  a  hydrogel  up  to  130°;  in  other  words, 
the  proportion  of  water  present  varies  continuously  with  the  tempera- 
ture and  the  pressure  of  aqueous  vapour.  The  dehydration  is  not  com- 
pletely reversible,  but  the  acid  still  possesses  a  limited  absorptive  power. 
Between  140°  and  200°,  the  proportion  of  water  is  constant,  correspond- 
ing with  the  formula  Zr0.2,H20 ;  above  the  latter  temperature,  the 
proportion  becomes  less  and  the  absorptive  power  decreases  after  each 
heating.  It  does  not  follow,  however,  from  the  constancy  of  compo- 
sition between  the  above  limits  that  a  definite  hydrate  exists,  since 
under  these  conditions  it  has  still  absorptive  power. 

Modified  zirconic  acid  (metazirconic  acid),  prepared  from  the  oxy- 
chloride  by  Ruer's  method,  is  at  first  a  hydrosol,  which,  on  continued 
boiling  with  water,  becomes  a  hydrogel.  It  contains  less  water  and 
has  a  smaller  absorptive  power  than  the  ordinary  acid,  and  the 
absorptive  power  is  smaller  the  longer  the  boiling  is  continued ;  con- 
trary to  Ruer's  contention,  there  is  no  evidence  of  the  formation  of  a 
definite  hydrate  on  dehydration. 

As  regards  the  general  question  of  the  difference  between  hydrates 
and  hydrogels  or  hydrosols,  the  author  distinguishes  three  possible 
cases :  (1)  chemical  hydrates,  crystalline,  dehydration  proceeds  in 
stages  and  is  reversible ;  (2)  chemical  hydrates;  crystalline,  dehydra- 
tion irreversible  owing  to  change  of  structure  ;  (3)  oxides  or  hydroxides 
in  colloidal  form  ;  the  composition  depends  on  colloidal  structure  and 
alters  continuously  with  pressure  and  temperature.  G.  S. 

Structure  of  "Apparently  Living"  Crystals.  Otto  Leiimann 
{Ann.  J'hi/sik,  1906,  [iv],  20,  63 — 76). — The  crystals  referi-ed  to  in  the 
title  are  fluid  crystals,  such  as  those  of  ethyl  ;9-azoxycinnamate  (Vor- 
lander,   this  vol.,  i,  317),  the  behaviour  of  which  resembles  in  some 
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points  that  of  living  organisms.     They  lack,  however,  certain  other 
essential  characteristics  of  living  organisms. 

In  the  present  paper,  the  author  endeavours  to  draw  a  picture  of  the 
structure  and  to  interpret  the  behaviour  of  these  fluid  crystals. 
Emphasis  is  laid  on  the  distinction  between  this  and  other  cases  in 
which  inorganic  matter  seems  to  possess  some  of  the  characteristics  of 
living  organisms.  J.  C  P. 

Continuity  of  .the  States  of  Aggregation ;  Fluid  Crystals. 
Otto  Lehmann  {Atin.  Fhysik,  1906,  [iv],  20,  77 — 86). — The  existence 
of  fluid  crystals  cannot  be  reconciled  with  the  theory  of  the  continuity 
of  the  states  of  aggregation.  The  author  considers  that  this  theory 
must  be  given  up,  and  shows  that,  if  the  existence  of  molecules  is 
assumed  at  all,  the  molecules  of  a  substance  must  be  different  in  the 
different  states  of  aggregation.  Further,  the  polymorphic  modifications 
of  a  substance  differ  not  only  in  the  arrangement  of  the  molecules,  but 
also  in  the  character  of  the  molecules  themselves.  The  chemist 
assumes  that  when  two  substances  have  the  same  molecular  weight  and 
exhibit  the  same  chemical  behaviour,  they  must  consist  of  the  same 
molecules.  The  author,  on  the  other  hand,  points  out  that  there 
must  be  a  kind  of  molecular  difference  which  is  not  discoverable  by 
chemical  methods.  J.  C.  P. 

Number  of  Corpuscles  in  an  Atom.  Joseph  J.  Thomson 
{Phil.  Mag.,  1906,  [vi],  11,  769— 781).— The  author  considers  three 
methods  of  determining  the  number  of  corpuscles  in  an  atom  of  an 
elementary  substance,  methods  based  on  (1)  the  dispersion  of  liglit  by 
gases,  (2)  the  scattering  of  libntgen  radiation  by  gases,  (3)  the 
absorption  of  /3-rays.  All  the  methods  lead  to  the  conclusion  that  the 
number  of  corpuscles  in  an  atom  is  of  the  same  order  as  the  atomic 
weight  of  the  substance,  and  two  of  the  methods  show  further  that 
the  ratio  of  the  number  of  corpuscles  in  the  atom  to  the  atomic 
weight  of  the  element  is  the  same  for  all  elements.  Further 
investigation,  perhaps,  is  necessary  before  it  can  be  stated  with 
certainty  that  the  number  of  corpuscles  in  the  atom  is  equal  to  the 
atomic  weight.  J.  C.  P. 

The  Chemical  Elements.  A  New  Classification.  Geo. 
WooDiwiss  {Chem.  Xews,  1906,  93,  214— 215).— The  author  arranges 
the  elements  in  the  order  of  their  atomic  weights  and  divides  tho 
series  into  periods  according  to  the  specific  gravities  of  the  elements  in 
the  solid  (or  liquid)  state  at  0°.  H.  ^l.  D. 

Ultra-microscope  and  its  AppUcation  to  Chemistry.  LEoyoR 
MicHAELis  {Zeit.  angew.  Cfiem.,  1906,  19,  948—953). — The  use  of  the 
ultm-microscope  is  not  to  produce  an  exact  image  of  any  given  object, 
but  rather  to  make  it  visible  as  a  luminous  spot  against  a  dark  back- 
ground. If  a  iKjam  of  light  is  allowed  to  pa.ss  through  ruby  glas.s, 
coloured  by  means  of  gold,  it  renders  the  particles  of  gold  luminous, 
and  on  examining  the  beam  of  light  with  a  microscope  held  at  right 
.uiirlcs  to  its  direction  tlie  gold  particles  (although  too  uiinuto  to  be 
shown  by  tho  liiglic^t  powers  of  an  ordinary  microscope)  appear  as  a 
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number  of  glistening  points.  By  counting  the  number  of  particles  in  a 
certain  area  and  estimating  the  amount  of  gold  by  analysis,  the  size  of  the 
particles  was  found  to  vary  from  6  /aju,  to  30  or  40  /x/a.  The  shape  of 
the  particles  could  not  be  seen,  but  from  their  optical  behaviour  they 
appeared  most  likely  to  be  elongated.  A  dilute  aqueous  solution  of 
thionin  containing  a  little  sodium  hydroxide  examined  in  the  same 
way  was  also  found  to  contain  small  suspended  particles,  whereas  a 
solution  containing  no  alkali  was  found  to  be  homogeneous,  thus  show- 
ing that  solutions  of  colouring  matters  are  partly  true  solutions  and 
partly  fine  suspensions.  The  same  remarks  apply  to  solutions  of 
proteids  in  water.  Although  the  ultra-microscope  cannot  be  used  as  a 
substitute  for  the  ordinary  microscope,  owing  to  the  entire  absence  of 
definition  in  the  images,  it  may,  nevertheless,  be  used  for  determining 
whether  a  solution  is  a  true  solution  or  whether  it  contains  minute 
suspended  particles  too  small  to  be  detected  by  other  means.     P.  H. 

Receiver  for  Vacuum  Distillations  rendered  Air-tight  by 
Mercury.  Leo  Ubbelohde  {Zeil.  angew.  Chem.,  1906,  19,  757 — 758). 
— The  receiver  is  of  the  same  foim  as  Briihl's  apparatus.  For  the 
details  of  the  way  in  which  the  joints  are  rendered  air-tight,  the 
original  must  be  consulted.  J.  C.  P. 

Apparatus.  I.  Melting-point  Tube  Holder.  II.  Suction 
Funnel  with  Stretched  Filter.  Wilhelm  Lenz  {Chem.  Centr., 
1906,  i,  169;  from  Ber.  deut.  pharm.  Ges.,  1905,  15,  358—361).— 
I.  The  usual  rubber  ring  is  replaced  by  a  spiral  spring  which  is 
stretched  over  a  piece  of  thin  sheet  metal  bent  into  the  form  of  a  ring 
through  which  the  thermometer  passes.  Three  grooves  on  the  inside  of 
the  ring  permit  of  the  attachment  of  the  melting-point  tubes. 

II.  The  funnel  consists  of  two  parts,  the  upper  portion  being 
screwed  into  the  lower,  which  carries  a  perforated  bi-ass  plate,  between 
which  and  a  superposed  brass  ring  the  filter  is  placed.  When  the  two 
parts  are  screwed  together,  the  filter  is  firmly  fixed  in  position  by  the 
pressure  on  the  brass  ring.  H.  M.  D. 

New  Shortened  Barometer  with  Reproducible  Vacuum, 
combined  with  Two  Forms  of  the  Compact  Pressure  Gauge. 
Leo  Ubbelohde  {Zeit.  angew.  Chem.,  1906,  10,  756 — 757.  Compare 
following  abstract). — The  barometer  consists  of  a  tube  bent  twice 
upon  itself.  This  tube  is  set  upright  and  filled  with  mercury  ;  by  ad- 
justing the  outside  pressure,  the  mercury  column  breaks  away  on  both 
sides  of  the  top  bend,  leaving  an  absolute  vacuum.  J.  C.  P. 

Automatic  Shortened  Mercury  Pump  combined  with  a 
Compact  Apparatus  for  Measuring  High  Vacua.  Leo  Ubbelohde 
{Zeit.  angew.  Chem.,  1906,  19,  753 — 756). — The  device  adopted  is  to 
connect  the  space  above  the  mercury  in  the  reservoir  with  the  water 
pump.  The  apparatus  for  measuring  the  high  vacua  is  a  modified 
McLeod  gauge.  Por  diagrams  and  details  the  original  must  be  con- 
sulted. J.  C.  P. 
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Siepermann-Fudickar  "Water  Pump.  A.  von  Iheking  {Chem. 
Zeit.,  1906,  30,  516 — 517). — The  pump,  which  can  be  used  either  as  a 
vacuum  or  a  compression  pump,  is  worked  by  a  very  slowly  descending 
stream  of  water.  P.  H. 

New  Gas  Generating  Apparatus.  W.  Schmidt  &  Cie.  {Chem. 
Zeit.,  1906,  30,  474 — 475). — The  apparatus  consists  of  a  large  Woolff's 
bottle  with  three  openings  ;  the  side  ones  are  small  and  are  designed  for 
a  safety  funnel  and  a  delivery  tube  respectively,  whilst  the  centre  open- 
ing is  fitted  with  a  large  cylindrical  funnel  for  the  acid  and  is  suffi- 
ciently wide  to  admit  of  the  passage  through  it  of  a  special  holder  for 
the  solid  reagent.  Owing  to  the  design  of  the  latter,  the  bubbles  of  gas 
as  they  escape  effect  a  thorough  circulation  of  the  acid,  with  the  result 
that  a  very  brisk  evolution  of  gas  ensues.  The  apparatus  can  be 
charged  with  five  holders,  each  containing  600  grams  of  ferrous  sulphide, 
and  if  filled  with  10  litres  of  commercial  hydrochloric  acid  (3  volumes 
of  acid  to  1  of  water)  will  supply  10  litres  of  hydrogen  sulphide 
per  minute.     The  apparatus  can  also  be  obtained  double  this  size. 

P.  H. 

Shaking  Apparatus  fitted  with  a  Gas  Delivery  Tube  and 
a  Temperature  Regxilator.  E,  Kempf  {Chem.  Zeit.,  1906,30,475). 
— Tlie  apparatus  consists  of  a  glass  cylinder  through  which  a  spiral 
worm  passes.  By  allowing  cooled  brine  or  a  hot  liquid  to  circulate 
through  this,  the  temperature  within  the  cylinder  can  be  kept  more  or 
less  constant  between  the  limits  of  O''  and  100°.  A  tube  projecting 
vertically  from  the  side  of  the  cylinder  enables  any  gaseous  products  of , 
the  reaction  to  be  collected,  and  by  placing  the  whole  apparatus  in  a 
shaking  apparatus  the  contents  can  be  thoroughly  agitated,  the  spiral 
worm  acting  as  a  means  of  breaking  up  the  contained  liquid.     P.  H. 

Combined  Suction  and  Washing  Flask  with  Three-way  Cock 
and  Tube  reaching  to  the  Bottom.  Schuster  Steinebach  {Chem. 
Centr.,  1906,  i,  1473;  from  Zeit.  chem.  Apjiaralenkunde,  1,  293). — 
The  apparatus  consists  of  a  conical  flask,  to  the  top  of  which  a  glass 
funnel  is  fitted  by  means  of  a  ground  glass  joint.  A  short  glass  tube 
with  a  three-way  cock  is  sealed  to  the  flask  on  one  side  of  the  funnel, 
whilst  on  the  opposite  side  a  glass  tube  with  a  simple  cock  is  similarly 
attached  ;  the  tube,  however,  in  this  case  passes  into  the  flask  and 
reaches  nearly  to  the  bottom.  For  the  purpose  of  filtering,  the  latter 
is  connected  with  the  pump  by  means  of  an  ordinary  suction  botile. 
When  the  filtrate  has  reached  a  certain  depth,  air  is  allowed  to  enter 
the  flask  by  opening  the  three-way  cock  and  the  liquid  driven  over 
into  the  suction  bottle.  The  speed  of  filtration  is  readily  regulated 
by  means  of  the  cocks,  and  the  return  of  water  from  the  pump 
prevented. 

The  appjiratus  may  also  be  used  as  a  washing  bottle  by  replacing  the 
funnel  by  a  glass  tube  fitted  in  a  rubber  bung.  E.  W.  W. 
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Inorganic    Chemistry. 


Combination  of  Hydrogen  and  Oxygen  in  Contact  with 
Hot  Surfaces.  William  A.  Bone  and  Richabd  V.  Wheeler  (P/ii7. 
Trans.,  1906,  A,  206,  1 — 67). — An  apparatus  is  described  whereby  it 
is  possible  to  circulate  a  given  mixture  of  hydrogen  and  oxygen  at  a 
given  rate  through  a  combustion  tube  packed  with  the  catalytic 
material,  a  manometer  attached  to  the  apparatus  indicating  the  velocity 
with  which  the  two  gases  combine. 

The  first  catalytic  substance  chosen  was  porous  porcelain,  and  it 
appears  from  the  authors'  work  that  the  rate  of  steam  formation  is  not 
governed  either  by  the  order  of  the  reaction  {see  Bodenstein,  Abstr., 
1904,  ii,  245)  or  by  diffusion  factors  simply  (see  Nernst,  Abstr.,  1904, 
ii,  315).  The  theory  of  a  rapidly  alternating  series  of  oxidations  and 
reductions  of  the  catalysing  surface  is  inadmissible,  and  the  experi- 
mental evidence  strongly  supports  the  view  that  the  catalytic  action  of 
porcelain  is  primarily  due  to  the  condensation  or  occlusion  of  one, 
and  possibly  both,  of  the  reacting  gases  on  its  surface.  The  fact  that 
when  one  or  other  of  the  gases  is  in  excess  the  rate  of  combination  is 
proportional  to  the  partial  pressure  of  the  hydrogen,  and  that  the 
material  absorbs  hydrogen  at  a  red  heat,  indicates  that  occluded 
hydrogen  is  an  all-important  factor  in  the  process.  Occluded  oxygen  also 
may  exercise  an  accelerating  influence,  but  whilst  excess  of  hydrogen 
produces  a  continuous  acceleration  throughout  a  given  experiment,  any 
acceleration  due  to  oxygen  is  manifested  only  during  the  initial  stages. 
The  view  of  the  catalytic  process  suggested  by  these  facts  is  as  follows. 
Porous  porcelain  occludes  or  condenses  both  hydrogen  and  oxygen  at 
rates  which  depend  to  some  extent  on  the  physical  condition  and  past 
history  of  the  surface.  In  general,  however,  whereas  in  the  case  of 
oxygen  the  process  is  extremely  rapid  and  the  surface  layer  is  soon 
saturated,  the  occlusion  of  hydrogen  is  slower,  and  the  limit  of  satura- 
tion much  higher.  Combination  between  the  occluded  gases  occurs  at 
a  rate  either  comparable  with,  or  somewhat  faster  than,  the  rate  at 
which  the  film  of  occluded  oxygen  is  renewed,  but  considerably  faster 
than  the  rate  of  occlusion  of  hydrogen. 

When  calcined  magnesite  is  taken  as  the  catalytic  surface,  it  is  found 
that  (1)  with  normal  electrolytic  gas  the  rate  of  combination  is  propor- 
tional to  the  pressure  of  the  dry  gas,  (2)  when  excess  of  either  gas  is 
present,  the  rate  of  combination  is  determined  mainly  by  the  partial 
pressure  of  the  hydrogen,  (.3)  the  catalysing  power  of  the  material  is 
greatly  stimulated  by  hydrogen,  but  diminished  by  oxygen.  The 
material  at  a  red  heat  absorbs  hydrogen,  but  not  oxygen,  and  it  may  be 
concluded  that  its  catalytic  action  is  due  to  its  power  of  occluding 
hydrogen. 

Experiments  with  silver,  gold,  platinum,  and  nickel  as  catalytic  sub- 
stances show  that  the  catalytic  action  in  each  case  is  primarily  due  to 
an  association  of  the  surface  with  hydrogen,  in  the  case  of  silver  pro- 
bably to  the  formation  of  an  unstable  hydride,  in  the  other  three  cases 
to  an   occlusion   of  the   gas.     Statements    (1)    and    (3)  for   calcined 
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magnesite  apply  also  in  the  case  of  these  four  metals.  When  an  excess 
of  either  gas  is  present,  the  rate  of  combination  is  nearly  proportional 
to  the  partial  pressure  of  the  hydrogen,  although  in  the  case  of  silver 
this  only  holds  good  up  to  a  point  of  "  maximum  hydrogenation  "  of 
the  surface.  The  evidence  in  favour  of  the  occlusion  theory  is  parti- 
cularly strong  in  the  case  of  nickel,  where  the  normal  condition  of 
activity  can  be  reduced  to  almost  vanishing  point  by  prolonged  exhaus- 
tion at  a  comparatively  low  temperature.  The  subsequent  recovery  of 
activity  can  be  demonstrated  by  circulating  successive  charges  of 
electrolytic  gas  over  the  surface  under  conditions  which  entirely  pre- 
clude any  chemical  action  of  either  gas  on  the  metal. 

The  authors  have  examined  also  the  action  of  easily  reducible  oxides, 
and  chose  for  this  purpose  calcined  spathic  iron  ore,  cop|)er  oxide,  and 
nickel  oxide.  Suitable  temperatures,  at  which  the  catalytic  coiubiua- 
tion  of  the  gases  would  proceed  with  fair  velocity,  without  the  surface 
itself  undergoing  any  permanent  change,  were  found  to  be  200°  in  the 
case  of  calcined  spathic  iron  ore  and  copper  oxide,  and  1 60°  in  the  case  of 
nickel  oxide.  So  far  as  the  catalytic  action  of  nickel  oxide  and  calcined 
spathic  iron  ore  is  concerned,  it  is  found  (1)  that  the  rate  of  combina- 
tion with  normal  electrolytic  gas  is  always  proportional  to  the  pressure 
of  the  dry  gas,  and  far  exceeds  either  the  rate  of  reduction  of  the 
catalysing  surface  by  hydrogen  or  its  rate  of  re-oxidation  by  oxygen  ; 
(2)  that  when  the  gases  are  not  present  in  combining  proportions,  the 
rate  of  combination  is  solely  determined  by  the  partial  pressure  of  the 
hydrogen.  It  appears  that  the  catalytic  action  in  these  cases  also  is 
due  to  a  physical  condensation  of  the  hydrogen  at  the  surface  of  the 
oxide,  the  hydrogen  being  thereby  rendered  active.  The  behaviour  of 
copper  oxide  also  is  incompatible  with  any  pui'ely  chemical  explanation 
of  the  catalytic  process.  Tlie  process  in  this  case  appears  to  involve 
the  condensation  of  a  film  of  "  active  "  oxygen  on  the  surface,  this  film 
actually  protecting  the  catalysing  oxide  from  the  attacks  of  the  hydro- 
gen. At  low  pressures,  the  film  becomes  too  thin  to  ensure  complete 
protection,  and  the  formation  of  steam  is  accelerated  by  reason  of 
hydrogen  penetrating  to  the  oxide  and  reducing  it.  In  conformity  with 
this  idea,  the  rate  of  steam  formation  when  the  gases  are  not  present 
in  combining  proportions  is  found  to  be  proportional  to  the  partial 
pressure  of  the  oxygen.  J.  C.  P. 

Changes  in  the  Properties  of  Elements,  especially  Chlorine. 
PiiDOLF  Fabinyi  and  Lrowic.  FuRSTEK  {Chem.  Centr.,  190G,  i,  636; 
from  Phyaikcd.  Zeit.,  1906,  7,  63— 68).— When  sulphuric  acid  is 
allowed  to  drop  on  a  mixture  of  potassium  dichromate  and  sodium 
chloride,  chlorine  I  is  obtained,  which  differs  from  chlorine  II,  obtained 
by  adding  a  solution  of  sodium  chloride  to  a  mixture  of  potassium 
dichromate  and  sulphuric  acid,  the  temperature  and  apparatus  in  both 
cases  ])eing  identical.  Chlorine  I  is  light  greenish-yellow,  and  its 
solution  in  water  is  light  green,  whilst  chlorine  II  is  deep  yellowish- 
green  and  forms  a  solution  which  has  a  dark  green  tone.  A  saturated 
solution  of  chlorine  IE  contains  rather  less  chlorine  than  a  similarly 
saturated  solution  of  chlorine  I.  A  solution  of  chlorine  II  in  water  is 
converted   into   hydrochloric  acid    rather   more   rapidly  than   one  of 
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chlorine  I.  Chlorine  II  was  proved  to  be  free  from  chromyl  chloride. 
These  differences  may  possibly  be  accounted  for  by  assuming  that  the 
chlorine  atoms  in  the  two  cases  possess  different  numbers  of  electrons. 

P.  H. 

Reaction  between  Chloric  Acid  and  Hydrochloric  Acid. 
Robert  Luther  and  F.  H.  MAcDovGAhh  {Zeit.  physikal.  C/iem.,  1906, 
55,  477 — 484). — The  reaction  between  chlox'ic  and  hydrochloric  acids 
(at  75°)  is  markedly  retarded  by  chlorine,  and  the  reaction  velocity  is, 
ceteris  paribus,  inversely  proportional  to  the  square  root  of  the  chlorine 
concentration.  It  is  very  probable  that  the  process  involves  the 
eqxiilibrium  ClOg'  +  2H'  +  CI'  ^  ClOg  +  JClg  +  H2O.  It  follows  from  the 
authors'  experiments  that  Sand's  views  on  the  mechanism  of  this 
reaction  (Abstr.,  1905,  ii,  156)  are  out  of  harmony  with  the  actual  facts. 

J.  C.  P. 

Reaction  between  Potassium  Persulphate  and  Iodide  and 
Bromide  in  Aqueous  Solutions,  and  its  Application  in 
Medicine.  Bernhard  Merk  {Chem.  Centr.,  1906,  i,  397  ;  from 
Pharm.  Zeit.,  50,  1022 — 1023). — Potassium  persulphate  is  hydrolysed 
by  water  into  potassium  hydrogen  sulphate  and  the  corresponding 
persulphate.  These  yield  with  potassium  iodide  and  bromide,  hydriodic 
and  hypoiodous  acids  and  hydrobromic  and  hypobromous  acids  respec- 
tively (the  latter  being  at  first  only  formed  sparingly  and  not  readily 
until  the  iodine  has  separated  completely) ;  the  hydriodic  and  hypo- 
iodous acids  then  yield  free  iodine,  the  hydrobromic  and  hypobromous 
acids  free  bromine,  the  two  halogens  in  turn  yielding  bromine  iodide. 
It  is  possible  that  this  reaction  may  prove  useful  in  the  treatment  of 
diseases  of  the  bladder.  L.  de  K. 

Electrolytic  Formation  of  Thiosulphates.  Mario  G.  Levi  and 
M.  VoGHERA  {Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  363—369. 
Compare  this  vol.,  ii,  81  and  348). — The  yield  of  thiosulphate  is  found 
to  be  increased  if  the  cathodic  sulphide  solution  is  replaced  by  a 
solution  of  poly  sulphides.  The  other  conditions  most  favoui'able  to 
the  change  represented  by  SO3"  +  S" -f  20  =  SgOg"  are  the  use  of  a 
platinised  platinum  anode,  a  low  anodic  current  density,  and  a  con- 
centrated sulphite  solution  maintained  as  faintly  alkaline  as  possible 
with  alkali  carbonate.  T.  H.  P. 

Action  of  Organic  Reducing  Agents  on  Selenious  Acid. 
William  Oechsner  de  Coninck  and  Chauvenet  {Bull.  Acad.  roy.  Belg., 
1906,  51 — 52.  Compare  this  vol.,  ii,  81,  279).— Formaldehyde, 
paraldehyde,  lajvulose,  and  dextrose  reduce  selenious  acid,  forming  a  red, 
amorphous  selenium,  which  at  the  atmospheric  temperature  is  in- 
soluble in  carbon  disulphide.  When  the  reduction  is  effected  at  100°, 
a  small  quantity  of  black  selenium  is  also  produced.  T.  A.  H. 

Atomic  Weight  of  Tellurium.  .  Alexander  Gutbier  and 
B.  GossNER  (C/i^m.  Centr.,  1906,  i,  635 — -636;  from  Sitzungsher.  Phys.- 
Med.  Soc.  Erlangen,   1906,  37,270—311.    Compare  Abstr.,  1906,  ii, 
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81). — A  summary,  with  references,  of  all  atomic  weight  determina- 
tions of  telhirium  hitherto  published.  The  following  additional  details 
with  regard  to  the  two  varieties  of  telluric  acid  are  also  given ;  the 
a-modification,  which  forms  cubical  singly  refracting  octahedra  of  sp.  gr. 
3  035,  separates  from  a  nitric  acid  solution  together  with  a  small  amount 
of  the  ;8-variety,  but  in  very  concentrated  solutions  none  of  the  latter 
form  is  deposited.  The  ^-modification  of  sp.  gr.  3071  is  deposited 
from  warm  nitric  acid  solution  in  clear,  monoclinic,  prismatic  crystals, 
a  :  b  :  c  =  0-6104  :  1  :  0-5206  ;  y3=  104='30'.  The  conversion  of  the  a  into 
the  )3  variety  has  been  observed,  but  not  the  reverse  change.     P.  H. 

Action  of  the  Silent  Electric  Discharge  on  Ammonia  and 
Oxygen.  Robert  Pohl  {Chem.  Centr.,  1906,  i,  814;  from  Ber.  phyg. 
G'es.,4,  10—15). — Experiments  have  been  made  by  passing  a  silent 
discharge  at  5000 — 10,000  volts  through  an  ozonising  tube  contain- 
ing ammonia  or  oxygen.  In  the  former  case,  the  presence  of  traces  of 
moisture  was  found  to  inhibit  the  decomposition  of  the  gas  to  a  con- 
siderable extent,  and  the  efficiency  also  became  less  when  the  current 
density  was  inci'eased  ;  increase  of  the  E.M.F.  employed,  of  the  pressure 
of  the  gas,  or  of  the  thickness  of  the  layer  traversed  had,  however,  an 
opposite  effect. 

When  pure  oxygen  or  the  oxygen  of  the  air  was  ozonised,  the 
maximum  efficiency  was  obtained  by  using  an  E.M.F.  of  about  6500 
volts.  E.  W.  W. 

Formation  of  Nitric  Oxide  at  High  Temperatures.  Walther 
Neknst  {Zeit.  anorg.  Chem.,  1906,  49,  213—228). — A  more  detailed 
account  of  work  already  published  (compare  Abstr.,  1905,  ii,  24, 
444;  Finckh,  Abstr.,  1905,  ii,  444).  G.  S. 

Velocity  of  Decomposition  of  Nitric  Oxide  and  its  Depend- 
ence on  the  Temperature.  Karl  Jellinek  {Zeit.  anory.  Chem., 
1906,  49,  229—276.  Compare  preceding  abstract).— The  rate  of 
decomposition  of  oxide  at  high  temperatures  was  measured  by  Nernst's 
method  (Abstr.,  1905,  ii,  24).  Owing  to  the  powerful  catalytic  action 
of  platinum  on  the  reaction  at  relatively  low  temperatures,  the 
measurements  between  689°  and  1347°  were  made  in  porcelain  tubes  ; 
under  these  circumstances  the  action  is  bimolecular,  and  its  velocity  is 
practically  unaffected  by  the  presence  of  moisture.  From  1347 — 1605°, 
the  experiments  were  made  in  a  platinum  ves.sel,  and  final  measure- 
ments at  1750°  in  an  iridium  vessel.  From  1347 — 1508°,  the  reaction 
is  approximately  unimolecular,  and  what  i.s  being  measured  is  probably 
the  rate  of  diffusion  of  the  gas  to  the  platinum  surface  (compare 
Nernst,  Abstr.,  1904,  ii,  315),  but  at  higher  temperatures  the  catalytic 
effect  is  relatively  much  le.ss  and  the  reaction  again  becomes 
approximately  bimolecular. 

From  689°  to  1347'',  the  relation  between  velocity  constants  and 
temperature  is  given  by  the  simple  equation  \ogk^AT-\-B,  where  2' is 
the  absolute  temperature  and  A  and  B  are  constants ;  in  other  words, 
the  reaction  velocity  is  increased  in  the  same  ratio  for  equal  in- 
crements of  temperature  throughout  this  range,  and  is  approximately 


438  ABSTRACTS   OF  CHEMICAL  PAPERS. 

doubled  by  a  rise  of  50°.  The  same  equation  holds  approximately  at 
1600 — 1750°,  when  the  catalytic  action  of  platinum  and  iridium  falls 
off.  The  agreement  between  the  observed  constants  and  those  cal- 
culated from  the  above  equation  is  only  moderate,  and  somewhat 
better  results  are  obtained  by  adding  the  term  —  Gjl'  to  the  right- 
hand  side  of  the  equation — a  correction  which  becomes  negligible  at  high 
temperatures.  The  van't  Hoff-Arrhenius  equation,  log^=  -A/T+B, 
which  holds  for  so  many  reactions  at  lower  temperatures,  does  not 
apply  in  this  case. 

If  the  period  during  which  the  gas  remains  at  the  temperature  of 
the  explosion  when  mixtures  of  electrolytic  gas  and  air  are  fired  could 
be  determined,  velocity  measurements  could  be  carried  out  at  much 
higher  temperatures,  but,  as  this  cannot  at  present  be  done  satisfactorily, 
the  reaction  velocities  at  the  temperature  of  the  explosion  were  cal- 
culated by  extrapolation,  and  from  Finckh's  determinations  of  the 
amounts  of  nitric  oxide  produced  under  these  conditions  (compare 
Abstr.,  1905,  ii  444)  the  times  of  heating  were  calculated;  they  are 
of  the  order  1/10,000  second  at  2600 — 2700°  under  atmospheric  pres- 
sure. G.  S. 

Oxides  of  Nitrogen  and  the  Lead-chamber  Process.  Georg 
Lunge  and  Ernst  Berl  {Zeit.  angeio.  Chem.,  1906,  19,  807—819, 
857 — 869,  881 — 894). — The  paper  is  a  reply  to  Raschig's  refutations 
of  the  present  authors'  theory  of  the  lead-chamber  process  (compare 
Abstr.,  1905,  ii,  23,  700).  By  working  through  a  number  of  their 
own  analytical  methods,  they  have  been  able  to  confirm  their  trust- 
worthiness and  to  disprove  Raschig's  statement  that  sulphuric  acid 
reacts  with  nitrogen  peroxide  to  form  an  appreciable  quantity  of 
nitrous  oxide  and  nitrogen.  Raschig's  view  that  nitric  oxide  is 
converted  into  nitrogen  peroxide  through  the  intermediate  step  of  the 
trioxide  is  incorrect,  and  the  equation  2N0  +  O^  =  ^2^4  ^^^^^  holds  good. 
Following  on  a  detailed  discussiorf  of  some  of  their  more  recently 
obtained  experimental  results,  the  authors  summarise  in  detail  their 
objections  to  Raschig's  propositions.  As  a  result  of  this,  Lunge's  theory 
of  the  lead-chamber  process  is  slightly  modified,  for,  in  place  gf  the 
original  equation,  2SO2 -I- NO  +  NO^ -}- Og -f- H._,0  =  2S0,NH,  an  inter- 
mediate step  (i)  is  now  inserted,  corresponding  to  the  formation  of  sulpho- 
nitronic  acid,  SO^NHo,  which  is  then  decomposed  either  by  oxygen  (ii) 
or  by  nitrogen  peroxide  (iii).  These  changes  may  be  represented  by  the 
equations  (i)  SO, 4- NO.,, -1- H.,0  =  SCNH.,,  (ii)  2S05NH.,  +  0  =  H.,0-t- 
2S0,NH,  (iii)  2SaNH,;-l-N0,,  =  2SUsNH-FN0-f-H20.  The  nitr^syl- 
sulphuric  acid  formed  by  either  of  the  two  latter  equations  is  then 
decomposed  according  to  the  equations  (iv)  2SO5NH  -f-  H.2O  =  2H.2SO4  + 
NO  4- NO,,,  (v)  2S05NH-hS02  +  2n.,0  =  HjS04-h2S05NH,,  the  latter 
compound  then  breaking  up  as  follows:  S05NH2  =  NO  + HjSO^,  or  as 
in  (ii)  or  (iii).  Finally,  the  nitric  oxide  is  converted  into  the  peroxide 
2NO-h02  =  N204.  P.  H. 

Existence  of  Phosphorus  Sulphides :  Mixtures  of  Phos- 
phorus and  Phosphorus  Sesquieulphide.  R.  Bouloucii  (Compt. 
rend.,  1906,  142,  1045—1047.  Compare  Abstr.,  1902,  ii,  560; 
1904,  ii,   253;  Giran,   1905,  ii,   226).— The  author  finds  that  for  a 
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mixture  containing  33  "5  per  cent,  of  sulphur  there  is  not  a  eutectic 
point  at  -  40°  as  Giran  states  {loc.  cit.).  A  mixture  of  this  composition 
solidifies  gradually,  starting  at  +  35*^.  The  eutectic  point  of  the 
mixtures  studied  by  Giran  lies  at  about  —  7°,  and  the  lower  point 
observed  by  this  author  is  probably  due  to  the  fact  that  these  mixtures 
exhibit  in  a  high  degree  the  property  of  remaining  in  false  equilibrium 
so  that  solidification  is  only  produced  by  energetic  cooling.  The 
crystals  so  separated  are  isomorphous  with  phosphorus  (compare 
Abstr.,  1902,  ii,  560). 

The  curve  of  solidification  of  crystals  rich  in  P4S3  consists  of  two 
portions  at  different  inclinations,  and  it  is  the  intersection  of  the 
second  portion  with  the  curve  of  solidification  of  crystals  rich  in 
phosphorus  which  determines  the  eutectic  point. 

The  point  of  intersection  of  the  two  portions  of  the  curve  of 
solidification  of  crystals  rich  in  P4S3  occurs  where  the  concentration 
of  sulphui"  is  36  per  cent,  and  the  temperature  44°  (that  is,  the 
melting  point  of  the  phosphorus),  and  ought  to  be  regarded  as  a 
transition  point.  The  most  probable  explanation  is  that  above  44° 
phosphorus  sulphide,  P4S3,  is  deposited,  and  below  that  temperature  a 
mixture  of  phosphorus  and  phosphorus  sesquisulphide.  T.  A.  H. 

Preparation  of  Boron  Carbide  in  the  Electric  Furnace. 
Samuel  A.  Tucker  and  H.  J.  W.  Bliss  {J.  Amer.  Chem.  Soc,  1906, 
28,  605 — 608). — A  method  is  described  for  preparing  boron  carbide, 
I},;C,  by  heating  a  mixtui-e  of  boron  trioxide  and  petroleum  coke  in  an 
electric  arc  furnace.  The  furnace  consists  of  a  graphite  crucible 
which  acts  as  one  electrode  and  a  graphite  rod  suspended  through  the 
opening  of  the  crucible,  which  forms  the  other  electrode.  A  difficulty 
arises  owing  to  the  volatility  of  boron  trioxide,  but  this  may  be 
obviated  to  some  extent  by  placing  the  petroleum  coke  in  a  layer  at 
the  bottom  of  the  furnace  and  adding  the  powdered  boron  trioxide 
through  a  perforation  in  the  vertical  graphite  electrode. 

The  boron  carbide  described  by  Miihlhiiuser  (Ab«tr.,  1893,  ii,  570), 
to  which  he  assigned  the  formula  BC,  was  probably  a  mixture  of  the 
carbide  B,jC  with  graphite.  E.  G. 

Variation3  of  State  exhibited  by  Amorphous  Carbon  under 
the  Influence  of  Temperature  and  the  Action  of  Oscillations 
of  Temperature.  (J.  Manville  {Compt.  rend.,  1906,  142, 
1190 — 1193). — The  temjnsrature  of  formation  of  carbon  dioxide  and 
carbon  monoxide  by  the  direct  action  of  oxygen  on  c;irbon  depends  on 
the  nature  of  the  carbon,  its  physical  and  chemical  state,  the  velocity 
of  the  current  of  oxygen,  and  on  the  time  (compare  Moissan,  Abstr., 
1903,  ii,  141).  In  the  present  paper,  the  author  shows  that  when  the 
carbon  has  been  heated  in  a  vacuum  and  cooled  slowly,  and  the 
o{)eration  rei)eated  many  times,  the  temperatures  at  which  it  unites 
with  oxygen  to  form  the  oxides  are  higher  than  the  corresponding 
initial  values.  The  experiments  were  conducted  on  powdered  wood 
charcoal  containing  89  per  cent,  of  carbon  and  free  from  occluded 
gases ;  when  this  was  placed  in  a  current  of  oxygen,  moving  at  the 
rate  of  one  litre  per  hour,  the  temperatures  of  formation  of  carbon 
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dioxide  and  monoxide  wei*e  85°  and  140°  respectively  ;  after  the 
carbon  had  been  heated  twenty  times  in  a  vacuum  from  15°  to  350°  and 
cooled  slowly,  the  corresponding  temperatures  were  240°  and  300°. 
The  carbon  was  then  heated  in  a  vacuum  to  450°  and  allowed  to  cool 
slowly  ;  the  temperatures  of  formation  of  carbon  dioxide  and  monoxide 
were  lowered  to  97°  and  220°  respectively.  Finally,  the  operation  of 
heating  the  carbon  from  15°  to  350°  and  cooling  slowly  was  repeated 
twenty  times,  with  the  result  that  the  temperatures  of  formation  of 
the  higher  and  lower  oxide  rose  to  245°  and  307°  respectively. 

M.  A.  W. 

Emission  of  Carbon  in  Certain  Flames.  Alessandro  Amerio 
{Atti  Accad.  Sci.  Toririo,  1905—1906,  41,  328— 338).— The  author 
shows  that  the  carbon  of  the  flame  of  illuminating  gas  is  not  black, 
nor  is  it  even  grey  for  the  whole  length  of  the  spectrum,  but  only  for 
wave-lengths  equal  to  or  less  than  1'5/i;  for  greater  wave-lengths,  it 
has  a  relatively  slight  absorptive  power.  Nevertheless,  the  flame  of 
acetylene  emits  carbon  sensibly  as  a  black  substance.  The  temperature 
of  emission  of  the  particles  of  carbon  in  these  flames,  and  probably  also 
in  others,  such  as  those  of  petroleum,  oil,  &c.,  can  be  calculated  on  the 
basis  of  Wien's  laws  of  displacement  as  if  the  carbon  were  a  black 
substance.  T.  H.  P. 

Explosions  of  Coal-gas  and  Air.  Bertram  Hopkinson  (Proc. 
Roy.  Soc,  1906,  -4,77,  387 — 413).— Mixtures  of  coal-gas  and  air  con- 
tained in  a  dumpy  cylindrical  vessel  were  tired  by  means  of  an  electric 
spark  at  a  point  near  the  centre  of  the  vessel,  and  the  variations  of 
temperature  and  pressure  immediately  succeeding  the  explosion 
recorded  by  a  photographic  method.  The  temperature  measurements 
were  made  by  rapidly-acting  platinum  thermometers  placed  in  different 
parts  of  the  vessel,  the  measurements  of  pressure  by  the  effect  on  a 
steel  piston  pressing  against  a  spring. 

In  mixtures  rich  in  coal-gas  containing  one  volume  of  the  latter  to 
nine  of  air,  the  maximum  pressure  is  78 — 82  lbs.  above  atmospheric, 
and  is  attained  about  one-quarter  second  after  firing.  The  rate  of 
propagation  of  the  flame  is  about  150  cm.  per  second,  and  the  maximum 
pressure  is  reached  in  less  than  1/30  second  after  the  flame  completely 
fills  the  vessel ;  by  this  time  it  is  considered  that  chemical  combina- 
tion is  practically  complete.  In  the  centre  of  the  vessel,  the  gases 
combine  approximately  at  atmospheric  pressure,  and  the  temperature 
rises  to  about  1225°  within  1/20  second;  by  subsequent  adiabatic  com- 
pression it  rises  above  the  melting  point  of  platinum,  probably  to 
1900°.  Near  the  wall  of  the  vessel,  the  gas  is  compressed  to  about 
five  atmospheres  before  ignition,  and  the  maximum  temperature,  in 
this  case  varying  from  1100 — 1300°,  is  reached  within  1/30  second  of 
the  attainment  of  maximum  pressure ;  in  this  region  there  is  very 
little  adiabatic  coojpression.  It  is  calculated  that  the  capacity  for 
heat  of  the  products  of  explosion  is  about  1*3  times  that  of  air  at 
1200°  :  a  matter  of  great  importance  in  the  working  of  heat-engines. 
The  explosion  of  a  weaker  mixture,  containing  1  of  gas  to  12  of 
air,  differs  markedly  from  that  of  the  mixture  just  described  owing 
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to  the  fact  that  the  rate  of  propagation  of  flame  in  the  former  mixture 
is  so  much  slower,  so  that  convection  currents  play  an  important  part 
in  the  phenomenon.  In  this  case  also,  the  complete  inflammation  of 
the  gas  is  nearly  simultaneous  with  the  attainment  of  maximum 
pressure,  which  is  about  50  lbs.  above  atmospheric,  and  is  reached 
about  2*5  seconds  after  the  passage  of  the  spark.  G.  S. 

Explosive  Mixtures  of  Coal-gas  and  Air.  F.  Hauser  {Chem. 
Cenir.,  1906,  i,  311 ;  from  J.  Ga$heL,  48,  1046— 1047).— Experiments 
on  explosive  mixtures  of  coal-gas  and  air  have  been  made  in  order  to 
determine  the  specific  heats  of  the  chimney  gases  ("  Kauchgase "). 
The  apparatus  consisted  of  a  tulje  of  about  300  c.c.  capacity  fitted 
with  gas,  compressed  air,  and  vacuum  connections  and  pressure 
indicator. 

The  abstract  is  taken  from  a  review  by  F.  Haber,  who  criticises  the 
corrections  which  the  author  has  made,  and  considers  the  author's 
conclusion,  that  Mallard  and  Le  Chatelier's  results  are  too  small  and 
that  the  specific  heats  increase  as  the  pressure  decreases,  unproved. 

E.  W.  W. 

Bunsen  Flame.  W.  Allner  {Ch^m.  Cenir.,  1906,  i,  309  —  311  ; 
from  J.  Gasbel.,  48,  1035 — 1040). — In  the  following  experiments  on 
the  bunsen  flame,  the  inner  cone  was  completely  separated  from  the 
outer  in  order  that  the  gases  might  be  sampled  with  greater  accuracy. 
Haber  and  Richardt's  conclusions  (Abstr.,  1904,  ii,  166)  have  been 
confirmed.  In  the  relatively  cold  flames  formed  by  burning  mixtures 
of  carbon  dioxide  and  hydrogen,  or  of  carbon  monoxide  and  hydrogen, 
a  state  of  equilibrium,  however,  is  not  attained.  In  the  flames  of 
mixtures  of  methane  and  hydrogen,  methane,  hydrogen,  and  carbon 
dioxide,  benzene  and  hydrogen,  and  benzene,  hydrogen,  and  carbon 
dioxide,  the  equilibrium  i=  ([H20][CO])/([COo][H.^]),  corresponding 
with  the  temperature,  is  established  ;  this  also  holds  for  the  pure 
benzene  flame,  of  which  the  temperature  is  about  2000"^,  the  equilibrium 
being  so  quickly  attained  in  this  case  that  it  extends  into  the  cooler 
region. 

The  effect  of  temperature  on  the  equilibrium  is  discussed  in  the 
original  paper,   and   the  values    of  the    constant    in    the    equation 

logA''=  -  l/0-4343.7n9/2'2.(/f  + constant  are  calculated  from  the  differ- 
ent values  of  ^and  the  effect  of  temperature  on  the  specific  heats  of  the 
gases.  For  the  interval  1100 — 1600^  which  is  especially  consi(lere<l, 
the  errors  of  calculation  are  sm.'tll.  The  temjierature  of  tho  flame  can 
be  calculated  from  the  composition  of  the  gaseous  mixture  withdrawn 
from  the  flame  when  the  variation  of  the  velocity  constant  with 
temperature  is  known  ("  chemical  temperature  ").  The  temperature 
may  also  be  determined  by  means  of  thermoelements  of  varying  thick- 
ness ("thermoelectric  temperature  "),  or  from  the  calorific  values  and 
specific  heats  of  the  gases  ("  calorimetric  temperature").  The 
temperature  of  the  coal  gas  flame  calculated  Vjy  tho  first  two  methods 
18  about  1350'',  and  that  of  a  mixture  of  coal  gas  and  carbon  dioxide, 
1260°.  In  burning  mixtures  of  carbon  dioxide  and  hydrogen  and 
VOL.  xc.  ii.  30 
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carbon  dioxide,  hydrogen,  and  oxygen,  the  hydrogen  is  unable  to  reduce 
the  carbon  dioxide  at  about  1000°,  hence  the  value  of  the  constant  is 
found  to  be  far  less  than  that  calculated  by  the  calorimetric  method. 
The  presence  of  an  accelerator  in  the  combustion  zone  of  flames  of  coal 
gas  or  of  mixtures  of  coal  gas  and  carbon  dioxide  causes  a  state  of 
equilibrium  to  be  more  nearly  attained.  The  calculated  equilibrium 
constant  and  the  "  chemical "  temperature  of  the  carbon  monoxide 
and  hydrogen  flame  are  both  too  high,  but  the  "  calorimetric "  and 
"  thermoelectric "  temperatures  are  practically  identical,  hence  equi- 
librium is  not  established  at  1100°.  Whilst  in  this  case  the  tempera- 
ture of  the  lower  flame  is  about  1000°,  and  that  of  the  upper  about 
1500°,  in  the  methane-hydrogen  flame  the  points  of  the  inner  and  the 
outer  flames  have  temperatures  of  about  1450°  and  about  1100°  re- 
spectively. The  chemical  and  thermoelectric  temperatures  agree,  and 
when  the  flame  is  cooled  by  the  addition  of  carbon  dioxide  the  agree- 
ment still  holds.  The  lower  flame  of  the  mixture  of  benzene  and 
hydrogen  is  intensely  green  and  has  a  temperature  of  about  1470°, 
whilst  that  of  the  dull  blue  upper  flame  is  only  1270°.  Tbe  lower 
flame  is  in  equilibrium,  and  this  is  also  the  case  when  the  flame  is 
cooled  by  carbon  dioxide.  The  internal  cone  of  the  benzene  air  flame 
is  intensely  green  ;  unless  the  gases  are  thoroughly  mixed,  the  two 
portions  of  the  flame  cannot  be  separated.  It  was  found  impossible  to 
obtain  a  value  for  K  greater  than  4,  although  the  temperature  corre- 
sponding with  ^=3'75  is  about  1500°,  and  the  calorimetric  tempera- 
ture calculated  from  the  composition  of  the  gas  withdrawn  from  the 
space  between  the  flames  corresponds  with  A''>5.  When  the  gas  is 
withdrawn  from  the  inner  flame  by  means  of  a  well-cooled  tube,  the 
calculated  value  of  K  vs,  5'8,  which  corresponds  with  a  temperature  of 
about  2200°.  The  composition  of  the  gases  from  the  inner  cone  must 
therefore  remain  constant  on  cooling  if  the  temperature  is  below  1550°, 
whilst  at  higher  temperatures  the  equilibrium  changes  on  cooling  until 
a  temperature  of  about  1500°  is  reached.  The  time  required  for  the 
temperature  of  the  gases  of  the  inner  cones  of  the  various  flames  to 
cool  to  about  1000°  has  been  calculated  to  be  01  to  0  6  second. 

The  results  are  arranged  in  tables  in  the  original  paper  and  ex- 
amples of  some  of  the  calculations  are  given  in  an  appendix. 

E.  W.  W. 

Constitution  of  Carbon  Suboxide.  Arthur  Michael  (5cr., 
1906,  39,  1915—1916.  Compare  Diels  and  Wolf,  this  vol.,  ii,  227).— 
The  author  considers  that  carbon  suboxide  is  the  lactone  of  /3-hydroxy- 

propiolic  acid,  C^^^O.  G.  Y. 

The  Gases  of  Thermal  Springs.  Determination  of  the  Rare 
Gases ;  General  Presence  of  Argon  and  Helium.  Charles 
MouREU  {Covipt.  rend.,  1906, 142,  1 155—1158.  Compare  Abstr.,  1905, 
ii,  5;  Bouchard  and  Troost,  Abstr.,  1896,  ii,  298;  Rayleigh,  Abstr., 
1897,  ii,  316;  Kamsay,  Abstr.,  1898,  ii,  382;  Moissan,  Abstr.,  1903, 
ii,  209;  Nasini,  Abstr.,  190^,  ii,  399;  Curie  and  Laborde,  ibid.,  ii, 
461). — The  original  contains  the  percentage  composition  by  volume  of 
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the  gaseous  constituents  of  the  waters  of  forty-three  thermal  springs  ; 
the  amount  of  rare  gases  present  varies  directly  with  the  amount  of 
nitrogen  and  inversely  with  the  amount  of  carbon  dioxide,  being 
usually  1  to  1'5  per  cent,  that  of  the  nitrogen,  although  in  the  waters 
of  Maizidres  it  is  as  high  as  6  "35  per  cent.  A  spectroscopic  examina- 
tion of  the  rare  gases  revealed  the  presence  of  argon  in  forty-three 
cases  and  of  helium  in  thirty-nine.  M.  A.  W. 

Isomorphism  of  Potassium  and  Sodium  Compounds.  Nicolai 

S.  KuRXAKOFF  and  S.  Schemtschdschny  iChem.  Centr.,  1906,  i, 
526 — 528;  from  Iswiestja  Petersburg  Polytechn.  Inst.,  1905,  4, 
227 — 244). — In  opposition  to  the  results  obtained  by  Le  Chatelier 
(Abstr.,  1894,  ii,  179)  and  Ruff  and  Plato  (Abstr.,  1903,  ii,  588),  the 
author  finds  that  the  solidifying  points  of  slowly  cooling  mixtures  of 
the  fused  chlorides,  bromides,  iodides,  or  fluorides  of  potassium  and 
sodium  fall  on  a  continuous  curve.  From  the  authors'  ^observations  it 
appears  to  be  a  perfectly  general  property  of  sodium  and  potassium 
salts  to  form  isomorphous  mixtures  on  crystallising  from  a  state  of 
fusion.  P.  H. 

Ultramicroscopic  Examination  of  the  Colours  of  Rock  Salt. 
H.  SiKDENTOPF  {C/iem.  Centr.,  1906,  i,  388 — 389 ;  from  Physikal. 
Zeit,  6,  855—866.  Qom^nre  Ann.  Physik,  1903,  [iv],  10,  1).— Natural 
rock  salt  is  usually  blue ;  the  colour,  which  is  due  to  ionisation,  may 
be  produced  artificially  by  adding  alkali  metal  or  removing  chlorine 
from  the  salt.  In  the  former  method,  perfectly  clear  pieces  of  rock 
salt  contained  in  closed  tubes  in  an  atmosphere  of  hydrogen  are 
exposed  to  the  vapour  of  potassium  at  590°  or  of  sodium  at  680°.  At 
temperatures  near  the  boiling  points  of  the  metals,  the  salt  becomes 
rapidly  yellow,  brown,  gi-een,  or  blue.  When  heated  in  a  flame  the 
metal  is  volatilised  and  the  colour  changes  from  blue  to  violet-red  and  pale 
yellow  and  fiually  disappears.  All  the  natural  and  artificial  colours 
may  perhaps  be  due  to  the  same  cause.  The  natural  coloration  has 
possibly  been  produced  by  the  action  of  strong  radioactive  emanations 
during  the  separation  of  the  salt  or  afterwards ;  no  trace  of  such 
emanations,  however,  has  been  found  to  remain  in  the  salt.  Since  the 
colour  is  strongly  affected  by  moisture,  it  was  probably  originally  of  a 
much  darker  shade.  Ultramicroscopic  examination  has  shown  that 
the  colour  is  probably  caused  in  all  cases  by  the  metallic  sodium  or 
potassium  which  is  contained  in  the  fissures  of  the  crystals.  Pieces  of 
salt  which  before  treatment  were  optically  transparent  showed  the 
cone  of  light  after  being  coloured.  Although  the  particles  of  metal 
are  not  larger  than  0'4/x,  they  ap|)earto  have  a  distinct  metallic  lustre  ; 
the  colour  is  not  dependent  on  their  size.  Since  the  metal  is  only 
found  in  the  fissures  and  holes  of  the  crystals,  its  distribution  is 
irregular.  A  thin  or  **  molecular  "  coating  of  chloride  may  possibly 
protect  the  metal  from  the  action  of  reagents  such  as  chlorine.  The 
pale  yellow  crystals  of  rock  salt  appear  to  be  optically  transparent, 
but  become  blue  and  optically  turbid  when  gently  heated  owing  to  the 
fusion  together  of  the  smaller  particles  ;  when  more  strongly  heated 
the  fused  drops  again  disintegnite.     The  blue  crystals  of  salt  appear 
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to  be  rusty  brown  under  the  ultra-microscope.  The  spectrum  does  not 
show,  however,  a  sharp  absorption  of  the  D  line  ;  the  region  of  absorp- 
tion is  broadened  towards  both  ends  of  the  spectrum.  The  optical 
behaviour  of  the  particles  is  very  dissimilar  to  that  of  optically 
homogeneous  spheres  ;  the  particles  are  of  an  acicular  or  flat  form 
according  to  the  shape  of  the  crystal.  Wood  has  observed  similar 
colours  and  changes  of  colour  on  the  surface  of  pure  metallic  sodium 
which  had  been  prepared  in  a  vacuum.  The  diif erence  between  the 
refractive  index  of  salt  and  natural  rock  salt  is  too  great  to  be  con- 
sistent with  the  theory  of  the  presence  of  subchlorides.  Since  sodium 
and  potassium  have  similar  effects,  the  presence  of  metallic  particles  is 
probably  the  cause  of  the  coloration.  Colloidal  blue  and  bluish-violet 
solutions  of  potassium  and  sodium  have,  however,  been  prepared. 
Since  sodium  chloride  has  the  power  of  strongly  absorbing  Becquerel 
rays,  the  natural  coloration  may  have  been'caused  by  ionisation  or  the 
gradual  cumulative  action  of  faint  radiation.  E.  W.  W. 

Natrium  Arsenicum.  Carl  Wulpf  {Chem.  Centr.,  1906,  i, 
387—388;  from  Apoth.-Zeit,  20,  1025—1029.  Compare  Apoth.- 
Zeit.,  19,  1010). — The  preparation  of  disodium  hydrogen  arsenate, 
NagHAsO^jTHgO,  is  described.  When  the  temperature  of  the  solution 
is  below  8",  the  arsenate  crystallises  with  I2H2O,  but  at  temperatures 
above  8°  the  heptahydrate  separates ;  the  latter  is  best  obtained  by  crys- 
tallising from  solutions  at  15 — 20°.  At  the  ordinary  temperature  and 
under  normal  atmospheric  conditions,  the  heptahydrate  is  completely 
stable;  it  melts  at  57°,  begins  to  lose  its  water  of  crystallisation  at 
30°,  and  is  completely  dehydrated  when  gently  heated.  It  is  very 
readily  soluble  in  boiling  water  and  dissolves  in  1"64  parts  of  water  at 
15°  and  in  about  9000  of  90  per  cent,  alcohol.  At  temperatures  above 
170°,  the  pyroarsenate  is  formed  from  the  arsenate,  the  change  taking 
place  with  rapidity  at  180°.  The  anhydrous  arsenate  is  prepared  by 
heating  the  heptahydrate  at  40 — 45°,  and  finally  for  a  short  time  at 
120°.  E.  W.  W. 

Direct  Oxidation  of  Caesium ;  some  Properties  of  Caesium 
Peroxide.  Etienne  Rengade  (Compt.  rend.,  1906,  142,  1149 — 1151). 
— The  author  has  examined  the  action  of  pure  dry  oxygen  on  ctesium 
and  finds  that  at  the  ordinary  temperature  the  caesium  is  oxidised  with 
incandescence  (Graefe  and  Eckart,  Abstr.,  1900,  ii,  490) ;  at  -  40°  the 
oxidation  proceeds  rapidly  but  without  incandescence,  whilst  at  —  80° 
the  reaction  is  more  gradual.  When  the  cajsium  is  placed  in  an 
aluminium  boat  and  heated  in  a  tube  containing  pure  dry  oxygen, 
ciesium  peroxide,  Cs.^O^,  is  obtained  (Abstr.,  1905,  ii,  521),  which, 
however,  dissociates  so  readily  that  in  order  to  obtain  it  pure  the 
ciesium  must  be  heated  at  300 — 350°  for  some  time  in  oxygen 
under  atmospheric  pressure  and  then  allowed  to  cool  slowly  in  contact 
with  the  gas.  Caesium  peroxide  has  a  golden-yellow  colour  which 
deepens  on  heating;  it  has  a  sp.  gr.  3-77  at  19°  and  melts  at  515°;  it 
is  decomposed  by  water,  forming  caesium  hydroxide,  oxygen,  and  hydro- 
gen peroxide  ;  it  is  reduced  by  dry  hydrogen  at  300°  and  reacts  with 
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dry  carbon  dioxide  on  gently  wanning,  forming  csesium  carbonate  and 
ozone.  M.  A.  W. 

Rubidium,  Caesium,  and  Lithium.  Egbert  de  FoRCRAyD 
{Compt.  reiid.,  1906,  142,  1252 — 1255). — Commercial  rubidium 
hydroxide  is  the  hydrate  EbOH,H20 ;  it  melts  at  145°  and  loses 
|HoO  when  heated  at  315°  in  a  silver  crucible,  and  is  completely 
dehydrated  at  350°,  whilst  at  400°  it  forms  the  peroxide  and  attacks 
the  crucible.  The  heat  of  solution  of  the  hydrate  PtbOH,H,0  is 
3-702  Cal.  at  15°,  that  of  the  pure  hydroxide,  RbOH,  is  14-264  Cal.  at 
15°,  whilst  the  intermediate  compound,  EbOII,0-613H2O,  has  T-658 
Cal.  at  15°.  Commercial  csesium  hydroxide,  CsOH,H.20,  melts  at  180°, 
begins  to  lose  water  at  400°,  and  is  completely  dehydrated  after  pro- 
longed heating  at  400 — 500°  in  a  silver  crucible^  at  which  tempera- 
ture the  crucible  is  slightly  attacked  and  csesium  peroxide  (CsgOg  or 
CsgO^)  is  formed  (compare  Eengade,  preceding  abstract).  In  order  to 
obtain  the  pure  hydroxide,  the  commercial  hydrate  must  be  heated  in 
a  current  of  dry  hydrogen  at  500°.  The  heat  of  solution  of  cjesium 
hydroxide  is  16-423  Cal.  at  15°,  that  of  the  hydrate  CsOH,H20  being 
4-317  at  15°  (compare  BeketofP,  Abstr.,  1892,  274).  The  hydrate 
LiOH,H20,  obtained  in  beautiful  crystals  from  aqueous  solutions  of 
the  liydroxide,  loses  water  when  heated  and  forms  the  hydroxide, 
LiOH,  which  melts  at  445°  and  has  a  heat  of  solution  4'477  Cal.  at 
24°,  that  of  the  hydrate  being  0-720  Cal.  at  18°.  M.  A.  W. 

Rubidium  Chromates.  Feans  A.  H.  Schreinemakers  and 
A,  FiLiPi'o  {Cheni.  Centr.,  1906,  i,  1321—1322  ;  from  Clbem.  Weekblad, 
3,  157 — 165.  Compare  this  vol.,  ii,  287). — A  saturated  solution  of 
rubidium  chromate,  Rb,CrO^,  contains  36-65  per  cent,  of  the  salt  at 
-7-0°,  38-27  at  0°,  40-225  at  10-3°,  42-422  at  20°,  44-114  at  30°,  46-13 
at  40°,  47-44  at  50°,  and  48  90  at  60-4°,  and  solutions  containing  0949, 
7-215,  9-872,  15-576,  20027,  24283,  30  153,  34341,  and  3665  pet 
cent,  of  chromate  freeze  respectively  at  -0-60°,  —1-10°,  -1-57°, 
-2-40°,  -3-25°,  -4-14°,  -555°,  -671°,  and  about  -7°.  The 
eutectic  point  is  about  -  7°.  As  the  percentage  of  chromic  acid  in  the 
solution  is  increased,  the  compounds  which  sepai-ate  successively  in  the 
solid  state  are  rubidium  hydroxide,  chromate,  dichromate,  trichromate, 
tetrachromate,  and  chromic  acid. 

The  solubility  of  the  chromates  of  lithium,  sodium,  potassium, 
rubidium,  and  ammonium  at  30°  is  given  in  percentages  in  the  follow- 
ing table  : 

Li.  Na.  K.  Rb.  NH^. 

Oxide    7  09  420  47*0  60-56               — 

Semichromatf  —  41-3  —  —                  — 

Chromate 49-98  46-63  39-36  4114  2880 

Diclirotnato 56  6  664  1534  947  3205 

Trichromat*; —  about  80  decomposes  decomposes  decomposes 

Tctrarhromate     --  ,,     76          ,,  ,,                  ,, 

All  the  chromates  of  lithium  and  sodium  crystallise  with  water,  but 
the  chromates  of  {lotassium,  rubidium,  and  ammonium  are  anhydrous. 

K.  W.  W. 
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Lecture  Experiments  with  Blectrolytically-prepared  Cal- 
cium. 0.  Ohmann  {CJiem.  Centr.,  1906,  i,  1395—1396  ;  from  Zeit. 
phys.-chem.  Unterr.,  19,  83 — 89). — Lecture  experiments  showing  the 
burning  of  calcium  in  air,  in  oxygen,  and  in  the  oxygen  coal  gas  blow- 
pipe ;  the  decomposition  of  water  and  water  vapour,  the  formation  of 
calcium  hydride  by  passing  hydrogen  over  the  metal  at  a  moderate 
heat,  and  the  combination  of  calcium  with  chlorine,  bromine,  iodine, 
sulphur,  selenium,  and  phosphorus  are  described  in  the  original  paper. 
The  product  formed  by  the  combination  of  phosphorus  and  calcium  has 
a  sp.  gr.  4'3,  which  is  considerably  greater  than  that  of  either 
constituent ;  when  decomposed  by  water,  it  forms  spontaneously 
inflammable  hydrogen  phosphide.  The  action  of  red  phosphorus  on 
calcium  is  more  violent  than  that  of  yellow  phosphorus,  but  is  probably 
affected  by  the  presence  of  water ;  the  hydrogen  phosphide  obtained 
by  the  action  of  water  on  the  product  is  in  the  former  case  only 
slightly  spontaneously  inflammable.  A  violent  action  occurs  when 
calcium  is  treated  with  hydrochloric,  sulphuric,  or  nitric  acid,  and  the 
action  of  phosphoric  acid  is  ali-o  somewhat  vigorous.  When  ignited 
in  an  atmosphere  of  carbon  dioxide  by  means  of  a  mixture  of  iron  and 
potassium  chlorate,  the  metal  burns  almost  as  well  as  in  air,  and  carbon 
is  formed.  The  metal  emits  a  shower  of  sparks  when  struck  with  a 
hammer.  E.  W.  "W. 

Bologna  Phosphorus  (Phosphorescent  Sulphides).  II. 
LuDWiG  Vanino  {J.  jyi'-  Chem.,  1906,  [ii],  73,  446 — 448.  Compare 
Vanino  and  Gans,  Abstr.,  1905,  ii,  248). — A  radioactive  lead  prepara- 
tion blackens  a  photographic  plate  wrapped  in  black  paper  to  about  the 
same  extent  when  laid  directly  on  the  paper  and  when  enclosed  in  a 
small  celluloid  capsule,  celluloid  absorbing  the  ^-  and  y-rays  to  only  a 
very  small  extent.  On  the  other  hand,  calcium  and  zinc  sulphides, 
which  blacken  a  photographic  plate  when  laid  directly  on  the  black 
paper  in  which  the  plate  is  wrapped,  have  no  action  when  enclosed  in  a 
celluloid  capsule.  The  sulphides,  therefore,  do  not  emit  Becquerel  rays. 

The  temperature  at  which  phosphorescent  sulphides  are  formed  is 
lowered  by  the  addition  of  fluorspar  to  the  mixture.  As  ordinary 
fluorspar  containing  iron  has  the  same  influence  on  the  temperature  of 
the  reaction  as  has  pure  calcium  fluoride,  the  presence  of  iron  in  small 
quantities  cannot  be  detrimental.  The  addition  of  alumina  or  soluble 
aluminium  salts,  or  the  substitution  of  gold  salts  for  bismuth  salts, 
or  of  paraformaldehyde  for  starch,  has  no  marked  influence  on  the 
formation  of  phosphorescent  sulphides.  A  sulphide  having  a  varying 
green  phosphorescence  is  obtained  by  the  substitution  of  copper  sul- 
phate for  bismuth  nitrate. 

A  phosphorescent  sulphide  has  been  formed  from  a  mixture  contain- 
ing no  free  sulphur  ;  the  phosphorescence  in  this  case  must  be  caused 
by  traces  of  sulphur  formed  by  the  reduction  of  a  part  of  the  alkali 
sulphate. 

Phosphorescent  calcium  sulphide  may  be  mixed  with  indifferent  sub- 
stances, such  as  alumina  or  barium  sulphate,  without  marked  diminu- 
tion in  the  intensity  of  the  phosphorescence.  Calcium  sulphide 
suspended  in  water  lost  its  phosphorescence  in  four  months,  whereas 
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the  phosphorescence  of  suspensions  of  calcium  sulphide  in  ether,  ace- 
tone, and  ethyl  and  amyl  alcohols  remained  almost  undiminished. 

G.  Y. 

Plaster  of  Paris  Albeet  Mo  ye  {Chem.  Zeit.,  1906, 30,  544—545). 
— Finely-powdered  alabaster  was  heated  in  quantities  of  10  grams  at  a 
time  to  various  temperatures,  and  the  resulting  substances  were 
allowed  to  cool  over  sulphuric  acid.  By  determining  both  the  sp.  gr. 
and  the  amount  of  water  of  crystallisation  of  the  several  products,  it 
was  found  that  as  the  latter  quantity  diminished  the  sp.  gr.  rose  from 
2*32  to  2"75,  which  is  the  value  given  by  van't  Hoff  for  the  half 
hydrate,  CaSO^,|H.,0.  As  the  amount  of  water  was  still  further 
diminished,  the  sp.  gr.  steadily  fell  to  2  44,  corresponding  with  0"5  per 
cent,  of  water,  but  rose  suddenly  to  2 "86  on  complete  dehydration. 
The  substance  having  sp.  gr.  2'41:  appeared  from  its  behaviour  on 
exposure  to  moist  air  to  be  the  so-called  "  soluble  anhydrite."     P.  H. 

Pozzuolana  and  its  Technical  Value.  Giovakni  Giorgis  and 
Gixo  Gallo  {Gazzetta,  1906,  36,  i,  137 — 158). — The  authors  give  the 
following  results  of  analysis  of  four  samples  of  volcanic  sand  deposited 
from  Vesuvius  in  the  eruptions  of:  (1)  1878;  (2)  May,  1900; 
(3)  November,  1900;  (4)  1620: 

1.  2.  3.  4. 

SiO,    48-45  47-94  47-40  4800 

P0O5    0-60  0-56  0-66  — 

Fe.p3  3-49  9-69  376  509 

FeO     3-35  3-35  365  203 

AI2O3  17-81  21-31  21-31  17-53 

CaO     12-09  8-89  971  11-19 

MgO    3-02  1-65  1-73  360 

KjO     5-01  5-12  502  8-47 

Na.,0   5-46  7-33  638  2-56 

H/J  retained  at  110^  060  006  020  154 

„     lost  at  110^     0-41  017  013  0  36 

All  these  samples  have  a  less  astringent  ta.ste  than  the  pozzuolana 
of  S.  Paolo  and,  when  mixed  with  lime,  require  hardly  one-third  the 
amount  of  water  necessary  for  true  pozzuolana  to  form  a  normal  paste. 
On  immersing  samples  (1),  (2),  and  (3)  in  water  and  passing  a  current 
of  carbon  dioxide  through  the  mixture  for  two  months,  the  proportions 
of  Na^O  present  were  changed  to  3  95,  433,  and  393  respectively,  the 
remaining  constituents  being  but  little  altered  in  amount.  The 
analysis  of  sample  (4)  indicates  that  a  similar  action  has  occurred  also 
with  it. 

The  authors  have  determined  the  electrical  conductivity  of 
pozzuolana  and  mortars  made  from  it  with  lime.  The  results  show 
that  adulteration  of  pozzuolana  with  inert  materials  may  be  detei^ted 
in  this  w.-iy.  T,  H.  P. 

Transformation  of  Glucinum  Hydroxide  into  a  Form 
Sparingly  Soluble  or  Insoluble  in  Alkalis  or  Acids.  Gabriel 
VAN  OoBUT  (D.K.-P.  165488), — Glucinum  hydro.xide  becomes  converted 
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into  a  very  sparingly  soluble  form  when  heated  for  some  time,  either 
alone  or  in  contact  with  water,  steam,  or  a  solution  of  some  indifferent 
compound  such  as  ammonia  or  an  alkali  carbonate.  This  change  also 
occurs  when  the  hydroxide  is  heated  with  aqueous  alkali  hydroxides 
so  diluted  that  the  hydroxide  remains  undissolved  throughout  the 
experiment.  The  product  is  also  very  insoluble  in  acids,  and  hence 
successive  treatments  with  alkali  hydroxide  and  acid  will  separate  iron, 
aluminium,  and  glucinum  in  a  mixture  of  their  hydroxides. 

G.  T.  M. 

Alloys  of  Zinc  and  Antimony.  S.  Schemtschuschny  {Chem. 
Centr.,  1906,  i,  536;  from  Iswiestja  Petersburg  Polytechn.  Inst.,  1905, 
4,  191—208.  Compare  Monkemeyer,  Abstr.,  1905,  ii,  171).— Although 
Monkemeyer  states  that  the  alloy  ZnSb  melts  sharply  at  561°,  the 
present  author  finds  that  this  substance  decomposes  at  537°  into 
ZugSbj  +  Sb,  and  does  not  crystallise  spontaneously  from  the  fused 
mass  containing  53'67  to  100  atom,  per  cent,  of  antimony,  but  breaks 
up  into  the  metastable  system,  ZugSb^  +  Sb,  which,  on  further  cooling, 
gives  the  stable  system  ZnSb  4-  Sb,  a  change  which  is  accompanied 
with  the  development  of  a  considerable  amount  of  heat.  P.  H. 

Phosphorescence  of  Zinc  Sulphide.  Willem  P.  Jorissen  and 
WiLHELM  E.  Ringer  {Chem.  Centr.,  1906,  i,  644;  from  Pub.  Congres 
Chim.  Liege,  1905.  Compare  Abstr.,  1904,  ii,  817). — The  pure 
sulphides  of  calcium,  barium,  or  zinc  do  not  phosphoresce  except  in  the 
presence  of  traces  of  foreign  matter  such  as  bismuth  salts.  In  the  case 
of  zinc  sulphide,  it  is  found  that  whereas  magnesium  chloride  or  sul- 
phate have  no  action,  bismuth,  cadmium,  or  manganese  salts  and  the 
chlorides  of  sodium  or  potassium  produce  a  marked  effect.  The  phos- 
phorescence caused  by  the  two  latter  substances  is  increased  by  the 
addition  of  manganese  salts,  is  diminished  by  copper  salts,  and  is 
entirely  suppressed  by  platinum  and  silver  salts.  P.  H. 

Preparation  of  Zinc  and  Magnesium  Perborates.  Deutsche 
Gold-  &  Silber-scheide-Anstalt  vorm.  Roessler  (D.R.-P.  165278  and 
165279). — Zinc  perborate  may  be  prepared  by  any  of  the  following  pro- 
cesses :  (1)  a  solution  of  boric  acid  and  a  zinc  salt  such  as  the  sulphate 
is  cooled  and  treated  with  sodium  peroxide ;  (2)  finely-divided  sodium 
perborate  and  zinc  chloride  or  sulphate  are  suspended  in  water, 
when  metathesis  occurs  ;  (3)  an  aqueous  suspension  of  sodium  perborate 
is  treated  successively  with  a  mineral  acid,  a  solution  of  a  zinc  salt,  and 
moderately  concentrated  aqueous  sodium  hydroxide  ;  (4)  moist  hydrated 
zinc  peroxide  is  triturated  with  boric  acid,  when  a  thin  paste  of  zinc 
perborate  is  obtained.  The  first  of  those  processes  gives  the  best 
result.  The  perborate  is  an  amorphous,  flocculent  substance  contain- 
ing U"5  per  cent,  of  active  oxygen,  an  amount  which  approximates  to 
the  theoretical  value. 

Magnesium  perborate,  which  can  also  be  obtained  by  similar  methods, 
is  a  very  stable,  white,  amorphous  powder,  which  evolves  11'9  per  cent, 
of  active  oxygon,  this  being  practically  the  theoretical  amount. 
Digestion  with   water,  decomposes  this  substance  into  a  soluble  mag- 
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nesium  hydrogen   perborate  and  an  insoluble   basic  magnesium  per- 
borate. G.  T.  M. 

Electrolytic  Preparation  of  Copper  Sulphate.  Gustav 
Kroupa,  Luckow,  and  Emile  Campagxe  (C/iem.  Centr.,  1906,  i, 
439—440;  from  Oesterr.  Zeit.  Berg.-Hiitt.,  53,  611— 613).— Cuprous 
and  cupric  oxides  are  prepared  by  electrolysing  a  solution  of  an  alkali 
salt  between  copper  electrodes.  Sodium  sulphate  or  chloride  may  be 
used.  In  the  former  case,  copper  sulphate  is  formed  by  the  solution  of 
the  anode,  whilst  at  the  cathode  hydrogen  is  liberated  and  sodium 
hydroxide  formed.  By  the  action  of  the  alkali  hydroxide  on  the  copper 
sulphate,  blue  copper  hydroxide  is  precipitated.  An  E.M.F.  of  1*5 — 2 
volts  is  required  and  a  current  density  of  1  ampere  per  sq.  metre.  The 
theoretical  quantity  of  copper  is  dissolved  at  the  beginning  of  the 
experiment,  but  the  E.M.F.  soon  rises  to  3  volts,  and  oxygen  is 
evolved  at  the  anode,  whilst  the  blue  hydroxide  of  copper  changes  to 
brown  or  black  and  the  liquid  becomes  alkaline.  The  occurrence  of 
secondary  reactions  may  be  prevented  by  keeping  the  electrolyte 
faintly  acid  and  in  continuous  circulation.  When  the  liquid  is  agitated 
by  means  of  a  stream  of  carbon  dioxide,  cupric  hydroxy  carbonate, 
CuC03,Cu(OH)2,  is  formed  quantitatively.  In  order  to  prevent  the 
reduction  of  the  oxide  or  carbonate  by  the  hydrogen,  the  cathode  is 
enveloped  in  a  cotton  cloth  or  thin  felt.  Copper  sulphate  or  other  salts 
of  copper  may  be  readily  prepared  from  the  oxide  or  hydroxy-carbonate  ; 
the  latter  forms  a  very  fine  green  powder  which  is  readily  and  com- 
pletely soluble  in  dilute  acids  or  ammonia.  A  sample  of  the  hydroxy- 
carbonate  was  found  to  contain  5 4 "9 7  per  cent,  of  copper,  19  "50  of 
carbon  dioxide,  25  23  of  oxygen  and  water,  and  0'30  of  insoluble 
matter.  .  E.  W.  W. 

Researches  on  the  Rare  Earths.  II.  Georges  Ubbain  [J.  Chim. 
riiys.,  1906,  4,  105 — 139). — A  continuation  of  the  previous  paper 
(this  vol. ,  ii,  359),  which  is  entirely  an  epitome  of  work  published  by 
the  author  during  the  last  few  years.  The  present  part  deals  chiefly 
with  the  various  points  of  resemblance  and  isomorphism  of  salts  of  bis- 
muth and  the  rare  earths,  and  examples  are  given  of  the  separation  of 
the  rare  earths  by  means  of  bismuth  salts  as  well  as  of  the  preparation 
of  pure  salts ;  for  example,  of  europium  and  samarium  (compare  Abstr., 
1904,  ii,  37,  340,  486).  L.  M.  J. 

Action  of  Ammonia  Gas  on  Anhydrous  Neodymium 
Chloride.  Camille  Matignon  and  Kene  Tuannoy  {Compt.  retid., 
1906,  142,  1042—1045.  Compare  Abstr.,  1905,  ii,  165).— When 
anhydrou.s  neodymium  chloride  is  exposed  to  the  action  of  gaseous 
ammouia  at  a  low  temperature  or  is  sealed  in  a  tube  with  liquefied 
ammonia,  it  is  converted  into  the  additive  compound,  NdCl3,12NH3. 
This,  on  being  gradually  heated,  dissociates,  giving  rise  to  a  series  of 
less  complex  additive  ]>roduct8,  tlie  formula),  dissociation  temperatures, 
and  heats  of  formation  (in  each  case  from  the  preceding  comj>ound  in 
the  list)  of  which  are  as  follows:  NdC^.NH,,  360°,  20-2Cal. ; 
NdCl5,2NH3,     255°,      16-9Cal. ;       NdCl3,4NH3,      157°,       13-7Cal.  ; 
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NdClg.SNHg,  117°,  12-5Cal.;  NdClg.SNHg,  79°,  ll-2Cal. ; 
NdClgllNHg,  26°,  9-5CaL;  NdCl3,12NH3,  -10°,  8-4Cal.  The  heats 
of  formation  were  deduced  by  application  of  the  law  of  constant 
change  of  entropy  (Abstr.,  1899,  ii,  273).  T.  A.  H. 

Absolute  Atomic  Weight  of  Terbium.  Gustav  D.  Hinrichs 
(Compt.  rend.,  1906,  142,  1196— 1197).— Taking  the  round  numbers 
0=16,  H=l,  S  =  32,  and  applying  his  method  of  limits  (compare 
Abstr.,  1893,  ii,  163,  277,  316,  317  ;  1894,  ii,  39,  87,  276;  1900,  ii, 
534,  539;  1905,  ii,  517)  to  Urbain's  analytical  data  for  the 
determination  of  the  atomic  weight  of  terbium  (this  vol.,  ii,  361),  the 
author  obtains  the  value  159"07,  as  against  the  mean  value  159'22 
obtained  by  Urbain.  M,  A.  W. 

Aluminium  Carbonicum.  A.  Gawalowski  (Chem.  Centr.,  1906, 
i,  640;  from  Fharm.  Post,  1905,  38,756—757.  Compare  Abstr.,  1905, 
ii,  713). — Aluminium  carbonate  varies  in  composition  according  to  the 
method  of  preparation  ;  when  prepared  at  atmospheric  pressure  it 
contains  from  8 — 9  per  cent,  of  carbon  dioxide  and  40 — 45  per  cent, 
of  alumina,  whilst  at  a  pressure  of  8  atmospheres  a  polycarbonate  is 
obtained  which  dissolves  to  a  clear  solution  in  water  ;  on  reducing  the 
pressure,  carbon  dioxide  is  evolved  and  the  same  carbonate  is  precipi- 
tated as  above ;  the  filtrate  from  this  substance  contains  a  soluble 
carbonate  of  aluminium,  which,  on  warming  to  25°  or  30°  or  on  keeping 
for  some  time,  deposits  another  carbonate  containing  2 — 3  per  cent,  of 
carbon  dioxide  and  about  50  per  cent,  of  alumina  ;  this  substance  and 
the  carbonate  containing  from  8 — 9  per  cent,  of  carbon  dioxide  are 
both  white,  tasteless  substances  ;  they  are  insoluble  in  cold  acetic  acid, 
but  dissolve  readily  with  evolution  of  carbon  dioxide  in  hot  acetic  acid 
or  in  mineral  acids.  P.  H. 

Variations  in  the  Size  of  the  Granules  of  Colloidal  Ferric 
Hydroxychloride.  G.  Malfitano  (Cotnpt.  rend.,  1906,  142, 
1277—1279.  Compare  Abstr.,  1905,  ii,  15,  72,  459  ;  this  vol.,ii,  33). 
— When  a  colloidal  solution  of  ferric  chloride  is  filtered  through  a 
collodion  membrane,  the  latter  becomes  stained  a  deep  red  colour,  and 
in  this  modified  state  it  is  no  longer  impervious  to  the  colloidal 
granules,  but  allows  those  portions  of  the  colloid  less  rich  in  chlorine 
to  pass  through.  If  a  colloidal  .solution  of  ferric  chloride  is  diluted 
and  then  submitted  to  dialysis,  the  amount  of  hydrochloric  acid  in  the 
filtrate  increases  and  the  number  of  colloidal  granules  diminishes 
with  the  dilution,  whilst  the  addition  of  hydrocliloric  acid  to  the 
diluted  solution  causes  the  formation  of  those  colloidal  granules 
which  are  capable  of  passing  through  the  membrane.  In  explanation 
of  these  facts,  the  author  suggests  that  the  original  colloidal  solution 
contains  a  mixture  of  granules  each  formed  of  1,  2,  3,  or  4  mols. 
Fe^(OH)Q  grouped  round  the  H  ion  of  an  HCl  molecule ;  the  smaller 
granules,  those  containing  1  or  2  mols.  Feo(OH)^,  are  able  to  percolate 
through  the  membrane,  whilst  the  larger  ones  are  incapable  of  so 
doing  ;  the  effect  of  dilution  on  the  colloidal  solution  is  to  increase  the 
hydrochloric  acid  at  the  expense  of  the  chlorine  of  the  snuUIer  colloidal 
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granules,  which  are  re-formed  on  the  addition  of  hydrochloric  acid  to 
the  diluted  solution.  ^I.  A.  W. 

Action  of  Silicon  Tetrachloride  on  Nickel.  ;6mile  Vigoueoux 
[Covijd.  rend.,  1906,  142,  1270—1271.  Compare  this  vol.,ii,  32,  287). 
— When  nickel  is  subjected  to  the  action  of  silicon  tetrachloride  at  a 
high  temperature  until  the  mass  fuses  and  the  loss  in  weight  amounts 
to  30  per  cent.,  the  product  consists  of  the  silicidU,  Ni^Si,  which  has  a 
metallic  appearance,  is  very  brittle  and  crystalline,  and  not  attracted 
by  a  magnet.  By  the  prolonged  action  of  silicon  tetrachloride  on  the 
lower  silicide,  it  is  converted  into  the  higher  silicide,  NigSi  (compare 
Abstr.,  1896,  ii,  176).  M.  A.  W. 

Cobalt  Chromates.  Max  Groger  {Ztit.  anorg.  Chem.,  1906,  49, 
195 — 206.  Compare  Abstr.,  1905,  ii,  393). — Aqueous  solutions  of 
cobalt  chloride  were  mixed  with  solutions  of  potassium,  sodium,  and 
ammonium  chromates  of  different  strengths  and  the  composition  of  the 
precipitates  investigated.  The  only  definite  crystalline  compound 
isolated  was  the  normal  potassium  cobaltous  chromate, 
K.3Cr04,CoCr04,2H,0. 

The  precipitates  obtained  with  sodium  chromate  form  dark  brown 
granules  and  consist  essentially  of  basic  cobaltous  chromates  together 
with  small  quantities  of  a  higher  oxide  of  cobalt.  When  sodium 
chromate  is  used  in  considerable  excess,  the  precipittxtes  contain  varying 
quantities  of  this  salt  as  well.  All  the  precipitates  obtained  with 
potassium  chromate  contain  considerable  quantities  of  this  salt  and  are 
to  be  regarded  as  pota.ssium  cobaltous  chromates.  They  are,  however, 
slowly  hydrolysed  even  by  cold  water,  giving  up  potassium  chromate, 
until  finally  basic  chromates  of  cobalt  remain.  From  a  solution  of 
equivalent  quantities  of  cobalt  chloride  and  the  chromate,  the  compound 
K2Cr04,CoCr04,2H20  was  obtained  in  dark  brown  needles.  The  preci- 
pitates obtained  with  ammonium  chromate  were  brownish-red  in  colour 
and  contained  ammonium,  but  no  crystalline  double  salt  corresponding 
with  the  potassium  compound  could  be  obtained.  By  repeated  treatment 
with  water,  all  the  ammonium  chromate  can  be  removed,  and  basic 
cobalt  chromates,  mixed  with  varying  proportions  of  a  higher  oxide  of 
cobalt,  remain  l)ehind.  G.  S. 

Behaviour  of  Chromium  prepared  by  the  "  Aluminothermal 
Method"  towards  Hydrogen  Haloids.  Theodor  DOring  [J.  jfr. 
('hem.,  1906,  ii,  73,  393—419.  Compare  Abstr.,  1902,  ii,  660).— The 
(experiments  described  in  this  paper  were  carried  out  with  the  least 
impure  of  the  three  preparations  of  chromium  quoted  previously  {loc. 
cit.).  It  contains  97*95  per  cent,  of  chromium,  and  is  more  stable  to- 
wards hydrobromic,  hydriodic,  and  hydrofluoric  acids  than  is  the  most 
impure  preparation  containing  93  67  per  cent,  of  chromium.  The 
chromium  is  dissolved  completely  by  moderately  concentrateil  hydro- 
fluoric acid,  but  small  amounts  remain  undissolved  often,  even  on  pro- 
longed heating  with  concentrated  hydrobromic  or  hydriodic  acid.  The 
niinimum  concentration  at  which  the  acid  acts  on  the  chromium  is,  at 
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the  ordinary  temperature  for  hydrobromic  acid,  1-40 — 1-60,  for  colour- 
less hydriodic  acid  2'20 — 2*40,  and  for  hydrofluoric  acid  1-32 — 1'50 
gram-mols.  per  litre,  or,  at  the  boiling  point  of  the  acids,  0*22 — 0-28, 
1-70— 2-00,  and  0-22— 0-28  gram-mols.  per  litre  respectively.  The 
solutions  in  hydrobromic  and  hydrofluoric  acids  are  at  first  bluish-green, 
and  become  pure  green  or  bluish-violet  only  when  the  reaction  has 
proceeded  for  some  time.  The  solution  in  hydrofluoric  acid  is  green 
from  the  commencement  of  the  reaction.  The  solutions  formed  at  the 
ordinary  temperature  contain  only  very  small  amounts  of  the  chromous 
haloids. 

When  dissolved  at  higher  temperatures  in  an  atmosphere  of  hydrogen, 
chromium  forms  in  hydrofluoric  acid  a  green,  in  hydrobromic  or 
hydriodic  acid  a  blue,  solution,  becoming  green  or  violet  only  after  some 
hours.  These  solutions  contain  considerable  amounts  of  the  chromous 
together  with  the  chromic  haloids.  The  change  of  the  chromous  haloid 
first  formed  into  the  chromic  haloid  is  accompanied  by  an  evolution  of 
hydrogen,  which  may  be  observed  after  the  metal  has  been  entirely 
dissolved.  The  change  takes  place  rapidly  and  completely  in  the 
presence  of  platinum  black. 

The  results  of  the  quantitative  study  of  these  change  are  tabulated 
and  plotted  as  curves. 

The  change  of  the  chromous  into  the  chromic  haloid  commences  at 
the  same  time  or  immediately  after  the  formation  of  the  chromous 
haloid.  The  amount  of  the  chromic  haloid  formed  increases  with  the 
concentration  of  the  chromium  in  the  solution.  This  confirms  the 
author's  view  of  the  nature  of  Ostwald's  periodic  curve. 

The  concentration  of  the  chromous  haloid  increases  to  a  maximum 
after  an  interval  varying  with  the  acid,  and  thereafter  gradually 
diminishes.  In  hydrochloric  acid  solution,  the  concentration  of  the 
chromic  chloride  is  always  greater  than  that  of  the  chromous  chloride, 
whilst  the  concentration  of  the  chromous  haloid  may  be  the  greater  in 
hydrobromic  or  hydriodic  acid  solution.  The  velocity  of  the  actual  pro- 
cess of  solution  increases  rapidly  to  a  maximum  and  then  diminishes, 

G.  Y. 


Chromium  Compounds.  IV.  Hydrated  Chromium  Chlorides. 
Alfred  Werneh  and  A.  Gujjser  {Ber.,  1906,  39,  1823—1830.  Com- 
pare Abstr.,  1901,  ii,  453). — Godefroy's  decahydrated  chromic  chloride 
(Abstr.,  1885,  352),  more  conveniently  obtained  from  a  solution  of 
chromic  chloride  (2:1)  cooled  in  a  freezing  mixture,  separates  in  needle- 
shaped  or  prismatic  crystals,  which  are  stable  in  air  at  the  ordinary 
temperature,  dissolve  readily  in  water,  alcohol,  or  acetone,  and  lose 
4H2O  over  sulphuric  acid,  changing  into  the  green  hoxahydrate.  Only 
one-third  of  the  chlorine  is  precipitated  by  silver  nitrate,  and  the 
electrical  conductivity  also  indicates  the  presence  of  only  two  ions  in 
solution.  Of  the  IOH.^0,  two  raols.  are  replaceable  by  rubidium 
chloride,  forming  a  green,  crystalline,  unstable  double  salt, 

CrCl.„2RbCl,8Il20, 
in  which  two-fifths  of  the  chlorine  is  not  [trecipitated  by  silver  nitrate. 

Those  properties  show  that  the  decahydrato  is  of  the  same  type  as  the 
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green  hexahydrate  {loc.  cit.) ;  the  additional  4H2O  are  in  the  chromium 
complex,  and  the  constitution  assigned  to  the  substance  is 


[oH<olcr(OH,-H,0),]ci.  ^  g 


Violet  Sulphates  of  Chromium.  Rudolf  F.  "Weixland  and 
Reixhold  Krebs  {Zeit.  anorg.  Chem.,  1906,  49,  157 — 171.  Compare 
this  vol.,  ii,  233  ;  Higley,  Abstr.,  1905,  ii,  565).— The  violet  chloro- 
sulphate  of  chromium  described  in  a  former  paper  is  decomposed  by 
water,  and  from  the  solution  a  hydrated  chromium  sulphate  with 
17H.,0  was  obtained  in  long,  tabular,  violet  crystals.  Attempts  were 
made  to  prepare  the  violet  octahedral  sulphate  with  IBH^O,  described 
by  Higley  {loc.  cit.)  and  others,  but  without  success;  in  aU  cases  the 
tabular  crystals  with  17HoO  were  obtained. 

Three  violet  acid  sulphates  of  chromium  were  obtained  by  the  action 
of  excess  of  strong  sulphuric  acid  on  aqueous  solutions  of  chrome  alum 
in  the  cold.  In  a  vacuum  over  sulphuric  acid,  when  100  molecules  of 
the  acid  are  present  to  one  of  the  sulphate,  the  tetrasulphate, 

Cr2(SO,)3,H2S04,16H20, 
separates  in  columnar  crystals;  with  140  molecules  of  the  acid,  the 
pentasulphate,  Cro(S04)3,2H2SO^,18H20,  is  obtained  in  rectangular 
plates.  By  interaction  of  the  components  at  —  15°,  a  second  tetra- 
sulphate, Cr2(SO^)3,H2S04,24HoO,  is  obtained  in  the  form  of  long, 
tabular  crystals.  A  green  tetrasulphate,  isomeric  with  the  first-men- 
tioned salt,  was  obtained  in  fine  needles  from  a  solution  previouslj' 
warmed. 

In  a  vacuum  over  sulphuric  acid,  the  salt  with  I6II2O  remains 
unaltered,  whilst  that  with  24H.2O  loses  8  molecules  of  water  and 
yields  the  former  salt.  The  pentasulphate,  on  abstraction  of  water, 
becomes  greyish-green  in  colour,  but  does  not  attain  a  constant  weight 
even  after  two  months.  It  is  considered  that  the  sulphuric  acid  resi- 
dues in  all  these  salts  are  ionised,  and  from  their  behaviour  the  formula? 
[Cr2l6H20](SO^)3,SO^H2  and  [Cr2l6H20](S04)3,SO^H2,8H20  are  as- 
cribed to  the  tetrasulphates,  and  that  of  [Cr2l8H20](SO^)3,'2SO^H2  to 
the  pentasulphate. 

As  a  result  of  further  experiments,  particularly  of  electrical  con- 
ductivity measurements,  it  has  been  found  that  the  formulae  ascribed 
to  the  green  and  violet  chlorosulphates  in  the  former  paper  (loc.  cit.)  are 
no  longer  tenable ;  it  is  now  considered  that  the  green  salt  has  the 
formula  [CrC15H20,3H.,0]SC\,  whilst  the  formula 

"  [Or6H20]ClSO^,2HjO 
is  ascribed  to  the  violet  salt.       "  G.  S. 

Pure  Ferrotungstens.  Emile  Vioouroux  {Compt.  rend.,  1906, 142, 
1197 — 1199). — By  igniting  a  mixture  of  iron  oxide,  the  lower  oxide  of 
tungsten  (WOj),  and  aluminium  in  different  proportions,  the  author  has 
obtained  three  homogeneous  iron-tungsten  alloys  containing  respectively 
2"3,  6'21,  and  46'25  per  cent,  of  tungsten.  These  alloys  are  attacked  by 
dilute  hydrochloric  acid,  which  dissolves  the  uncombined  iron,  leaving 
the  ferrotungsten  h\\W^  (compare  de  Benneville,  Abstr.,  1896,  ii,  174) 
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in  the  form  of  brilliant  plates,  with  a  sp.  gr.  13"89  at  0°;  it  is  not 
sensibly  attracted  by  the  magnet,  is  readily  attacked  by  chlorine  at 
350°,  by  oxygen  or  the  alkali  carbonates  at  a  bright  red  heat, 
or  by  potassium  hydrogen  sulphate  at  a  dull  red  heat ;  whilst  aqua 
regia,  sulphuric  acid,  fused  potassium  chlorate  or  nitrate  have  very 
little  action  on  the  compound. 

The  original  contains  a  complete  bibliography  of  the  ferrotungstens. 

M.  A.  W. 

Tin  Sulphides,  Selenides,  and  Tellurides.  Henri  Pkilabon 
{Coinpt.  rend.,  1906,  142,  1147 — 1149). — The  freezing-point  curve  for 
mixtures  of  tin  and  sulphur  rises  rapidly  from  232°,  the  freezing  point  of 
tin,  to  840°,  the  freezing  poiut  of  the  mixture  containing  5  per  cent,  of 
sulphur,  and  then  rises  more  gradually  to  the  maximum  point  880°,  the 
freezing  point  of  stannous  sulphide  ;  beyond  this  point  the  mixtures 
lose  sulphur  on  being  heated,  but  their  melting  points  are  lower  than 
880°.  A  mixture  of  tin  and  sulphur  in  the  proportion  required  for  the 
sesquisulphide,  Sn2S3,  decomposes  on  fusion,  yielding  a  sublimate  of 
stannic  and  a  residue  of  stannous  sulphide. 

The  freezing-point  curve  for  mixtures  of  tin  and  selenium  closely 
resembles  the  preceding  ;  it  rises  first  rapidly,  then  more  gradually,  to 
the  maximum  point  860°,  the  melting  point  of  stannous  selenide,  SnSe, 
then  falls  rapidly  to  655°  and  640°,  the  two  freezing  points  of  the 
mixture  corresponding  with  the  sesquiselenide,  SugSeg ;  after  that  the 
curve  falls  very  gradually  to  550°  the  freezing  point  of  the  mixture 
containing  30  atoms  of  selenium  to  one  of  tin,  and  shows  no  peculiarity 
for  the  mixture  Sn  -f-  Se^. 

The  freezing-point  curve  for  mixtures  of  tin  and  tellurium  rises  first 
rapidly,  then  more  gradually,  to  780°,  the  freezing  point  of  stannous 
telluride,  which  is  also  the  maximum  point,  then  falls  rapidly  to  the 
minimum  point  388°,  the  melting  point  of  the  eutectic  mixture,  which 
contains  about  87  per  cent,  of  tellurium,  after  which  it  rises  to  452°, 
the  melting  point  of  tellurium.  The  curve  presents  no  peculiarity  for 
the  mixtures  Sn„  -}-  Te„  or  Sn  +  Te,.  M.  A.  W. 


Miueralogical    Chemistry. 


Hemihedrism  of  Sylvite.  Otto  MUgge  (Centr.  Min.,  1906, 
259 — 261). — The  plagihedral-hemihedral  degree  of  symmetry  of  sylvite 
has  hitherto  been  based  only  on  the  evidence  afforded  by  etched  figures. 
The  crystals  now  described  consist  of  interpenetrating  cubes,  twinned 
on  an  octahedral  face  :  each  cul)e-face  is  replaced  by  a  low,  four-sided 
pyramid  placed  skew-wise  on  the  face.  All  the  crystals  observed  are 
right-handed.  They  were  deposited  at  the  ordinary  temperature  during 
a  period  of  several  years  from  a  concentrated  solution  of  potassium 
chloride.  L.  J.  S. 
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Crystals  of  Sylvite  in  Blocks  ejected  during  the  Recent 
Eruption  of  Vesuvius.  Antoine  Lacroix  {Covijjt.  rend.,  1906, 142, 
1249 — 1252). — Some  of  the  pieces  of  rock  ejected  during  the  recent 
eruption  of  Vesuvius  contain  a  large  quantity  of  crystalline  alkali 
salts,  chiefly  sylvite,  which  occurs  in  large,  cubic  crystals ;  the  cube- 
faces  are  generally  brilliant,  but  some  of  them  present  the  well- 
developed,  rounded  faces  of  the  hexakisoctahedra  ;  the  crystals  are 
either  transparent  and  colourless,  or  opalescent  and  of  a  bluish-white 
colour.  In  some  specimens,  large  cubic  crystals  of  sodium  chloride 
rock  salt),  exhibiting  octahedral  faces,  are  found  associated  with  the 
-vlvite  ;  and  also  citron-yellow,  monoclinic  crystals,  of  a  triple  chloride 
of  sodium,  potassium,  and  manganese,  possessing  the  following  optic 
properties  :  the  acute  bisectrix  is  positive  and  parallel  to  the  vertical 
axis,  there  is  no  pleochroism,  and  the  double  refraction  is  a  little  higher, 
and  the  refraction  greater,  than  that  of  sylvite  ;  the  mineral  is  probably 
identical  with  the  chloromanganokalite  described  by  Johnston  Lavis 
{Xature,  1906,  May  31).  M.  A.  W. 

Paratacamite,  a  new  Copper  Hydroxychloride.  G.  F.  Herbert 
^MiTH,  with  analysis  by  George  T.  Prior  {Min.  Mag.,  1906,  14, 
170 — 177). — The  following  analysis  shows  the  new  mineral  to  have 
the  same  composition  as  the  orthorhombic  atacamite,  Cu2Cl(OH)3. 

CuO.  Cu.  CI.  H.p.  Total.  Sp.  gr. 

5610         U-27         15-97         14-10         100-44        3-74 

Although  the  crystals  are  optically  biaxial,  their  external  symmetry 
is  rhombohedral  (C'=  1-0248);  they  are  invariably  twinned  on  a 
rhombohedron  plane,  and  are  either  rhombohedral  or  prismatic  in 
habit.  The  colour  is  bright  green.  The  water  of  atacamite  is  expelled 
only  slightly  more  readily  than  that  of  paratacamite.  L.  J.  S. 

Boleite  and  Related  Minerals.  Georges  Fbiedel  (C/iem.  Centr., 
1906,  i,  1566—1567;  from  Bull.  Soc.  fran<^.  Min.,  29,  14—55).— 
Cumengeite,  4PbCl,.4CuO,5HoO,  crystallises  in  very  slightly  poly- 
chroic,  indigo-blue,  quadratic  octahedra.     Sp.  gr.  4-67  at  IS^"^. 

Boleite,  9PbCl2,8CaO,3AgCl,9H20,  crystallises  in  deep  indigo-blue 

ube.«,   sometimes    combined    with    the    regular   octahedron   and    the 

I  iioiulx)dodecahedron ;    thin    plates    appear    green     by    transmitted 

light.     Sp.   gr,   5-05  at  18-7°.     From  the  complicated  cleavage  it  is 

inferred  that  the  crystals  are  quadratic.     Pseudoboleite, 

5PbCl2,40uO,6H20, 
reHembles  boleite  in  appearance  and  is  always  found  in  conjunction 
with    it,   and    frequently    with   cumengeite ;   the    negative   uniaxial 
crystals  have  the  sp.  gr.  4996  at  17°.  E.  W.  W. 

Crystalline  Form  of  Pyrrhotite.  Erich  Kaiser  (Centr.  Min., 
1906,  261 — 265). — la  a  long  iSeries  of  papers  on  the  magnetic  charac- 
'  ••rs  of  pyrrhotite,  P.  Weiss  has  shown  that  the  crystals  are  diamag- 
i-etic  in  a  plane  parallel  to  the  base,  but  paramagnetic  in  a  direction 
perpendicular  thereto  ;  further,  from  the  variations  in  the  strength  of 
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the  magnetisation  in  different  directions  io  the  basal  plane,  he  has 
concluded  that  the  crystal-system  is  monoclinic.  A  discussion  of 
Weiss's  results  leads  the  present  author  to  the  conclusion  that  the  crystals 
are  orthorhombic  and  pseudo-hexagonal,  and  that  the  pseudo-hexagonal 
symmetry  is  increased  by  repeated  twinning,  as  in  aragonite,  &c. 

L.  J.  S. 

Mineralogy  of  Sardinia.  Bournonite  from  Sarrabus.  Federico 
MiLLOSEVicH  {Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  457^461). — 
The  author  describes  specimens  of  bournonite  found  above  a  matrix  of 
compact  quartz  in  the  Canale  JFigu  vein  near  Sarrabus,  associated  with 
blende,  argentite,  native  silver,  pyrites,  and  perhaps  also  tetrahedrite. 
The  crystals  mostly  exhibit  twinning,  four  individuals  being  commonly 
combined  to  form  a  cruciform  aggregate,  although  in  many  cases  a 
greater  number  of  crystals  are  associated.  Measurements  give  for  the 
axial  ratios  the  values  [a  :  h  :  c  =  0-93415  : 1  :  0-89410].  T.  H.  P. 

Regular  Intergrowth  of  Rutile  and  Haematite.  Heinrich 
Baumhauer  {Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1906,  322 — 327). — 
Determination  of  the  crystallographic  orientation  of  the  two  minerals. 

L.  J.  S. 

Aragotite  from  California.  Henry  G.  Hanks  (/.  R.  Microsc. 
Soc,  1905,  673 — 676). — Ores  of  mercury  are  frequently  associated 
with  hydrocarbons,  and  a  yellow,  resinous  substance  from  the  Almaden 
mercury  mine  in  California  was  described  by  F.  E.  Durand  in  1872 
under  the  name  aragotite.  A  similar  substance  from  the  Aetna  mer- 
cury mine  in  Napa  Co.,  California,  is  honey-yellow  and  transparent 
and  has  a  white  streak;  the  hardness  is  1  ;  the  sp.  gr.  1-1  ;  melting  point 
125°.  It  is  completely  soluble  in  oil  of  turpentine  and  petroleum,  but 
is  only  partially  soluble  in  alcohol.  It  contains  :  C,  88-10  ;  H,  9-17 
per  cent.  These  characters  separate  it  sharply  from  idrialite,  with 
which  the  substance  was  compared  by  Durand.  L.  J.  S. 

Dundasite  from  North  Wales.  George  T.  Prior  {Min.  Mag., 
1906,  14,  167 — 169). — This  mineral  has  previously  been  recorded  only 
from  Tasmania  and  has  not  been  before  completely  analysed  (Abstr., 
1904,  ii,  47).  The  following  analysis  of  the  Welsh  mineral  gives  the 
formula  PbO,Al203,2C02,4H20  or  PbH2(C03)2,Al^(OH)^. 

PbO.       AljjOs.     FegOs.      COj.     HaO  (>100°).  IlgO  (100°),   Insol.     Total.     Sp.gr. 
43-20       21-39       1-61       10-45  13-60  1-41  I'SO      9946        325 

The  mineral  occurs  as  white,  spherical  aggregates  or  tufts  of  minute, 
radiating,  birefringent  needles,  with  cerussite  and  allophane,  in  the 
Welsh  Foxdale  mine,  near  Trefriw  in  Carnarvonshire.  L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits.  XLVII.  Jacobus  H. 
van't  Hoff  and  J.  u'Ans  {/Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1906, 
20—22,  412—419.  Compare  Abstr.,  1905,  ii,  175,  262,  319,  464,  641 ; 
1906,  ii,  236). — The  limits  of  the  poly  halite  and  krugite  region  at 
BS'^  have  been  established.     Of  the  ten  observations  necessary  for  this 
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purpose,  the  following  six  have  been  determined  directly  :  (1)  and  (2) 
the  limits  between  glauberite  and  polyhalite  in  different  regions,  (3) 
between  syngenite  and  polyhalite,  (4)  the  occurrence  of  glauberite,  poly- 
halite, and  syngenite  together  in  the  glaserite  region,  (5)  syngenite, 
polyhalite,  and  penta-salt  together  in  the  potassium  chloride  region,  (6) 
polyhalite,  penta-salt,  and  anhydrite  together  in  the  potassium  chloride 
region ;  the  remaining  limits  were  determined  by  the  application  of 
Wilson's  rule  (Abstr.,  1900,  ii,  285),  according  to  which,  in  certain 
saturated  solutions,  1  3*4  molecule  of  magnesium  chloride  (in  this  case 
calcium  chloride)  always  replaces  one  molecule  of  K0CI2  at  83^.  In  the 
course  of  the  investigation  it  was  found  that  limits  can  in  some  cases 
be  rapidly  determined  by  vapour  pressure  measurements  with  the 
tensimeter. 

The  most  noticeable  difference  in  the  polyhalite  and  krugite  region 
at  25°  and  83°  is  its  great  extension  at  the  latter  temperature ;  it  is 
found  to  project  some  distance  into  the  region  of  solutions  containing 
calcium  chloride,  which  is  important  from  the  mineralogical  point  of 
view.  G.  S. 

Chrysotile  from  Cyprus.  John  W.  Evans  (Min.  Mag.,  1906, 
14,  143 — 148). — Historical  notes  are  given  respecting  the  Karystian 
stone  or  amiantos  of  the  ancients,  who  obtained  it  from  Karystos, 
in  Eubcea,  and  from  Cyprus  ;  and  the  conclusion  is  drawn  that  the 
material  is  identical  with  chrysotile  (fibrous  serpentine)  rather  than 
with  asbestos  (fibrous  hornblende).  Material  from  the  ancient  quarries 
on  the  south-east  of  Mount  Troodos,  in  Cyprus,  has  the  characters  of 
chrysotile  ;  analysis  by  G.  S.  Blake  gave  : 

SiO-j.  ALjOj.  FeO.  MgO.      H2O(>100=).     H2O  (100=).         Total. 

40-54        1-09        4-87         39-02  13-47  1-13  100-12 

L.  J.  S. 

Microscopical  Characters  of  SarcoUte.  Anton  Pauly  (Cmtr. 
Min.,  1906,  266 — 270). — The  difficulty  experienced  in  determining 
sarcolite  in  rock-sections  led  to  a  redetermination  of  the  characters  of 
this  mineral.  The  material  examined  consisted  of  Vesuvian  crystals. 
The  axial  ratio,  a:c=l  :  08840;  there  is  a  fairly  distinct  cleavage 
parallel  to  the  prism  (110).  Hardness  5 — 6  ;  sp.  gr.  2-7.  Refractive 
indices  for  sodium  light,  a>=  1-6404,  €=  16566  ;  optically  uniaxial  and 
positive.  The  following  analysis  agrees  with  the  usually  accepted 
formula,  (Ca,Na2)3Al2Si30i2  or  3RO,AU03,3SiO._, : 


SiO,. 

AI2O,. 

CaO. 

ilgO. 

NajO. 

KjO. 

Total. 

39-34 

21-63 

33-70 

0-36 

4-43 

trace 

99-46 

The  optical  characters  by  which  sarcolite  may  be  distinguished  from 
other  rock-forming  minerals  are  enumerated.  L.  J.  S. 

Constitution  of  Certain  Natural  Silicates.  H.  C.  McNeil 
(J.  Aimr.  Chem.  .Soc,  1906,  28,  590— 602).— Experiments  have  been 
made  with  the  object  of  ascertaining  the  constitution  of  certain 
minerals.     The  mineral?,  both  before  and  after  ignition,   were  heate<l 

VOL.   xc.  ii.  '         31 
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with  solution  of  sodium  carbonate  and  also  with  hydrochloric  acid  in 
order  to  determine  the  amounts  of  silica  and  aluminium  oxide  liberated 
under  certain  conditions.  In  the  case  of  talc,  the  results  indicate 
that  this  mineral  contains  both  an  ortho-  and  a  tri-silicate  radicle  and 
that,  on  ignition,  the  latter  is  transformed  into  a  SigO^  group. 
Kaolin  is  probably  an  orthosilicate,  Al:03:Si'0'Al(OH)*0*Si(OH)3, 
which  on  ignition  is  converted  into  the  compound 

Al:03:Si-0-Ai:02:SiO. 
Halloysite  is  represented  by  the  same  formula  as  kaolin  with  1   mol. 
of  water  of  crystallisation.      Pyrophyllite  may  be  regarded  as  a  true 
acid  metasilicate. 

When  analcite  is  fused  with  barium  chloride,  the  sodium  is  com- 
pletely replaced  by  barium,  but  this  change  is  accompanied  by  a 
considerable  breaking  down  of  the  analcite  molecule.  Similar  results 
are  obtained  with  strontium  chloride.  When  chabazite  is  fused  with 
barium  chloride  or  sodium  chloride,  substitution  takes  place  with 
formation  of  a  compound  containing  chlorine.  Similar  results  are 
obtained  with  stilbite  and  thomsonite.  From  these  experiments,  the 
general  formula  [(A102H2)H2:X-A1(X:A1)-X(:R)]2R  is  suggested  for 
thomsonite,  stilbite,  and  chabazite,  in  which  X  represents  chiefly  the 
SiO^  group  in  thomsonite,  principally  SigOg  in  stilbite,  and  nearly 
equal  quantities  of  each  in  chabazite. 

In  the  course  of  this  work,  it  was  observed  that  under  certain 
conditions  silica  and  aluminium  oxide  are  soluble  in  fused  barium 
chloride.  E.  G. 

Leptochlorites  from  Moravia.  Franz  Kretschmer  {Centr. 
Min.,  1906,  293 — 311). — A  description  is  given  of  the  occurrence  of 
chloritic  minerals  (leptochlorites)  with  the  iron  ores  in  connection 
with  diabase  and  Schalstein  at  Gobitschau,  near  Sternberg  (compare 
Ann.  Rep.,  1905,  2,  281,  290).  The  name  nioravite  is  applied  to  a 
mineral  occurring  as  finely  scaly  aggregates  with  an  iron-black  colour 
and  semi-metallic  lustre.  Although  resembling  thuringite  in  appear- 
ance, it  differs  from  this  in  chemical,  optical,  and  other  character?. 
Sp.  gr.  2'38 ;  hardness  3h ;  analysis  I  corresponds  with 

H;(Al,Fe),(Fe,Mg)2Si,024. 
A  second  analysis  made  on  rather  less  pure  material  is  given  under  II. 
Under    the  microscope  the  material   is  colourless  (and   can   thus   bo 
readily    distinguished    from    the    green  thuringite  with    which    it    is 
intimately  associated) ;  it  is  birefringent  and  optically  negative. 


SiOo. 

AI2O3. 

FcPj. 

FeO. 

MuO. 

CaO. 

MgO. 

P2O5. 

H,0. 

Total. 

I.* 

49-30 

22-71 

5-04 

13-99 

nil 

trace 

1-82 

trace 

4-95 

99-46 

II. 

50-69 

19-62 

10-42 

8-30 

nil 

0-84 

1-46 

0-93 

5-02 

97 -2S 

III. 

23-80 

17-17 

14-59 

27-41 

0-16 

0-51 

2-70 

0-19 

13-23 

99-76 

IV. 

28-8.') 

17-03 

11-44 

26  03 

0-.')0 

1-92 

2-76 

1-24 

10-00 

99-76 

V. 

24-50 

18-45 

11-23 

31-20 

0-07 

0-93 

2-80 

0-44 

9-93 

99-59 

*  Also  KaO-J-Na-P,  1-10  ;  graphite,  0'55. 

Analyses  III — V  are  of  thuringite  from  the  same  locality. 

L.  J.  S. 
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Possible  Relation  between  the  Viscosity  Curves  and  the 
Molecular  Volumes  of  Silicates.  Feanz  Loewinson-Lessing 
{Centr.  Jlin.,  1906,  289— 290).— The  viscosity  curves  of  silicates 
recently  given  by  C.  Doelter  (this  vol.,  ii,  350)  are  of  two  different 
types.  Those  for  olivine,  pyroxenes,  and  magnetite  exhibit  a  break 
near  the  melting  point,  whilst  those  for  the  felspars,  and  perhaps  also 
nepheline,  are  continuous.  In  1897,  the  present  author  pointed  out 
that  there  is  another  distinction  between  these  two  groups  of  minerals  : 
with  the  felspars  and  leucite  and  nepheline,  the  molecular  volumes  are 
greater  than  the  sums  of  the  molecular  volumes  of  the  component 
oxides,  whilst  with  olivine  and  the  pyroxenes  they  are  smaller.  Th^ 
greater  viscosity  of  the  felspars  is  thus  probably  due  to  the  opposing 
effect  of  the  dilation  accompanying  fusion  and  the  contraction  due  to 
dissociation.  L.  J.  S. 

Rhodonite  from  Chiaves  and  from  other  Localities  of  the 
Valli  di  Lanzo.  Alessandro  Roccati  {Atti  R.  Accad.  Sci.  Torino, 
1906,  41,  487 — 494). — Rhodonite  found  at  Chiaves  and  having  the 
sp.  gr.  3-59  gives  on  analysis  the  numbers  : 

SiOjj.  MnO.  FeO.  CaO.  MgO.  Total. 

43-18        53-25         067  1-33         1-02        99-45 

This  indicates  the  formula  MnSiOg,  some  of  the  manganese  being 
replaced  by  iron,  calcium,  and  magnesium.  Rhodonite  has  also  been 
found  at  Viii,  Ceres,  Ala,  Coassolo,  and  Balangero.  T.  H.  P. 

Geikielite  and  the  Ferro-magnesian  Titanates.  Thomas 
Crook  and  Beknard  Mouat  Jones  {Min.  Mag.,  1906,  14,  160 — 166. 
Compare  Abstr.,  1903,  ii,  84). — A  new  analysis  of  the  original 
geikielite  from  Ceylon  (Abstr.,  1895,  ii,  509)  gave  the  results  under 
I,  proving  the  formula  to  be  (Mg,Fe)Ti03  rather  than  MgTiO^.  This 
is  borne  out  by  several  other  analyse.s  (II — X)  of  geikielite  from 
Ceylon.  The  ferric  oxide  shown  in  these  analyses  is  in  some  cases 
primary  (isoraorphously  replacing  the  geikielite  molecule),  whilst  in 
others  it  has  resulted  from  the  alteration  of  fen-ous  oxide.  With  an 
increase  in  the  amount  of  iron  there  is  a  passage  to  magnesian 
ilmenite  or  picroilmenite  (analyses  XI  and  XII),  with  a  corresponding 
increase  in  sp.  gr. 


I. 

II. 

in. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

TiO,... 

63-77 

64-78 

64-41 

63-94 

(H-03 

62-49 

62-25 

61-60 

60-87 

60-02 

57-64 

56-08 

FeO... 

6-34 

.'.•02 

.'i-44 

10-09 

12-14 

10-70 

11-58 

7-79 

6-03 

5-81 

16-57 

24-40 

»*,U,.. 

1-H8 

2-22 

2-77 

0-25 



3-54 



4-95 

S-fii) 

6-80 

10-17 

6-43 

MgO... 

28-50 

27-90 

27-90 

25-79 

24-60 

23-60 

26-03 

26-81 

27-29 

27-79 

15  56 

1418 

100-54     100-82    100-52    10007     100-83     100-33    99-8<>    100-65    99-88    10042    99-94    100-09 
Sp.gr.       —  8-89        8-97        401        411        401       SOI        3-90      8-87        8-79      4-17        4'25 

The  material  is  jet-black  in  colour  and  has  a  purplish-brown 
streak;  thin  pplinters  are  translucent  with  a  deep  reddish- purple 
colour.  The  alteration  products  are  similar  to  those  of  ordinary 
ilmenite,  namely,  rutile,  leucoxene,  sphene,  and  limonite.  Cleavage 
surfaces  are  frequently  coated  with  leuco.xene,  which,  as  shown  by  the 

'M~  1 
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following  analyf^if!,  consists  mainly  of  amorphous  titanium  dioxide  with 
some  sphene  : 

TiOa.         FejjOa.       CaO.  MgO.  SiOj.         H2O  Total. 

81-3  6-4         3-0         trace         4:-2         5-6         100-5 

L.  J.  S. 
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Proteid  Cbemistry  and  Physiology.  Emil  Abderhalden  {Ckem. 
Centr.,  1906,  i,  248—249;  from  Med.  Klin.,  1905,  Nos.  46  and  47. 
Compare  Abstr.,  1905,  i,  496). — A  discussion  of  work  already  pub- 
lished. H.  M.  D. 

Apnoea  and  Carbon  Dioxide  in  the  Inspired  Air.  S.  Weil 
{C'hem.  Centr.,  1906,  i,  1367;  from  Arch.  exp.  Path.  Pharm.,  54, 
285 — 293). — The  experiments  were  made  on  rabbits  in  which  respiratory 
reflexes  were  prevented  by  narcotising  them  with  chloral.  Carbon 
dioxide  in  the  air  lessens  the  duration  of  apncea,  and  above  a  certain 
limit  (5*4  per  cent.)  powerful  artificial  respiration  causes  no  apnoea  at 
all.  The  cause  of  apncea  is  not  increase  of  oxygen,  but  lessening  of 
carbon  dioxide  in  the  blood.  W.  D.  H. 

Ammonia  in  the  Expired  Air  and  Blood.  Guido  Piccinini 
(C'hem.  Centr.,  1906,  i,  1501  ;  from  Arch.  Farm,  sper.,  5,  36 — 54). — 
Expired  air  was  collected  by  a  tracheal  tube  in  dogs  and  rabbits.  It 
contained  a  small  amount  of  ammonia  ;  this  remains  constant,  or  may 
increase  with  rectal  or  intravenous  administration  of  ammouia  or  its 
salts.  It  markedly  increases  in  uraemia.  Ammonia  is  also  found  in 
the  distillate  of  blood,  especially  if  a  stream  of  air  is  passed  through 
the  fluid.  W.  D.  H. 

Coagulation  of  Blood.  Pierre  Nolf  (Bull.  Acad.  roy.  Belg., 
1906,  71—87.  Compare  Morawitz,  Abstr,,  1904,  ii,  59).— The  author 
shows  that  "  fibrin-ferment "  or  thrombin  is  a  combination  of  two 
substances  :  leucothrombin,  secreted  by  leucocytes  and  possessing  in  a 
marked  degree  the  property  of  coagulating  blood  plasma,  and 
hepatothrombin,  secreted  by  the  liver.  Hepatothrombin  is  identical 
with  the  antithrombiu  recognised  by  several  physiologists  as  occurring 
in  the  plasma  of  peptone,  and  to  which  the  incoagulable  nature  of  this 
material  has  been  attributed.  Depending  on  the  relative  amounts  of 
these  two  constituents  present  in  blood  plasma,  three  sets  of  conditions 
may  occur:  (1)  leucothrombin  in  excess,  when  coagulation  is  rapid; 
(2)  hepatothrombin  in  excess,  when  a  permanent  clot  is  formed  very 
slowly  ;  and  (3)  when  the  two  constituents  are  in  functional  equilibrium, 
in  which  case  coagulation  is  rapid  and  the  clot  formed  is  permanent. 


I 
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Thrombin  is  rendered  inactive  when  heated  to  56°,  but  the  con 
stituents,  leucothrombin  and  hepatothrombin,  survive  exposure  to 
somewhat  higher  temperatures.  The  experiments  from  which  these 
conclusions  have  been  drawn  and  the  application  of  thee  results  to  a 
number  of  physiological  problems  are  discussed  in  the  original. 

T.  A.  H. 

The  Relations  of  the  Inorganic  Salts  of  the  Blood  to  the 
Contractions  of  Cardiac  and  Skeletal  Muscle.  E.  G.  Martin 
(Amer.  J.  Physiol,  1906,  16,  191— 220).— Howell's  hypothesis, 
which  assigns  to  the  inorganic  salts  of  the  blood  a  function  of  tirousing 
the  "  inner  stimulus  "  which  produces  the  contraction  of  the  heart,  is 
not  supported.  The  products  of  the  tissue's  own  metabolic  activity 
form  more  probably  the  source  of  the  stimulation.  Calcium  ions 
favour  the  response  of  skeletal  muscle  to  normal  stimulation,  as  they 
do  also  the  response  of  the  heart  to  its  "  inner  stimulus."  It  is  sug- 
gested that  the  action  of  diffusible  calcium  ions  in  promoting  oxida- 
tion may  be  in  the  nature  of  the  activation  of  enzymes.  The  assump- 
tion that  sodium  ions  exert  their  influence  through  mass  action  is  sup- 
ported by  the  fact  that  they  are  only  effective  when  present  in  quan- 
tity. The  view  is  advanced  that  diffusible  potassium  ions  cause 
inhibition  by  forming  inactive  compounds  with  the  zymogens  and  con- 
tractile substances  of  the  tissue.  The  experiments  were  made  on 
heart  strips.  W.  D.  H. 

The  Composition  of  the  "  Residual  Nitrogen  "  in  Blood  and 
Serous  Fluids.  Carl  Neuberg  and  H.  Strauss  {C/iem.  Centr., 
1906,  i,  1558  ;  from  Berl.  Klin.  Woch.,  43,  258— 260).— A  com- 
parison of  the  amounts  of  amino-acids  (of  which  glycine  was  iden- 
ti6ed)  in  the  residual  nitrogen  of  the  blood  and  serous  exudations  in 
various  pathological  conditions.  The  causes  of  variation  are  dis- 
cussed. W.  D.  H. 

Catalases  of  Blood.  Leopold  van  Itallie  (Chem.  Centr.,  1906, 
i,  691—692;  from  P/ucrm.  Weekblad,  43,  27—32.  Compare  this 
vol.,  ii,  238). — Catalases  are  widely  distributed  in  the  animal  and 
vegetable  kingdoms,  and  have  the  power  of  decomposing  hydrogen 
peroxide  into  oxygen  and  water.  They  occur  in  the  blood,  but  to  vary- 
ing degrees  of  activity  in  different  animals ;  a  further  difference 
between  them  is  seen  in  their  resistance  to  an  elevated  temperature, 
some  being  destroyed  at  a  lower  temperature  than  others. 

W.  D.  H. 

Examination  of  Body  Juices.  Leopold  van  Itallie  {Chem. 
Centr.,  1906,  i,  692;  from  Phann.  Weekblad,  43,  33— 35).— An 
aqueous  extract  of  blood  shows  catalase  reactions  which  are  destroyed 
in  greater  or  less  measure  at  63°.  The  same  holds  true  for  certain 
other  fluids,  of  which  milk  was  specially  investigated.  The  power  of 
cow's  milk  to  decomjx)se  hydrogen  peroxide  is  destroyed  at  63\ 
whereas  it  is  only  slightly  lessened  in  the  case  of  human  milk. 

W.  D.  H. 
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Action  of  Fluorescent  Substances  on  Toxins.  A.  Jodlbaukr 
and  Hermann  von  Tappeiner  {Chem.  Centr.,  1906,  i,  577 — 578  ;  from 
Arch.  Klin.  Med.,  85,  399 — 415). — Many  photo-dynamic  substances 
lessen  the  agglutinating  action  of  ricin  and  the  hsemolytic  action  of 
crotin  in  the  light.  They  lessen  the  toxic  properties  of  diphtheria 
and  tetanus  toxins.  W.  D.  H. 

Further  Investigations  "whether  Fluorescent  Substances 
Act  in  the  Dark.  A.  Jodlbauer  (Chem.  Centr.,  1906,  i,  576 — 577; 
from  Arch.  Klin.  Med.,  85,  395 — 398). — Straub  (Arch.  exp.  Path. 
Pharm.,  1904,  51,  583)  states  that  eosin  and  quinine  liberate  iodine 
from  potassium  iodide  in  the  dark.  The  present  experiments  do  not 
confirm  this  statement.  These  substances  also  have  no  action  in  the 
dark  on  enzymes  or  on  agglutinin  reactions.  W.  D.  H. 

Complementoids.  Hans  Sachs  [Chem.  Centr.,  1906,  i,  377 — 378  ; 
from  Centr.  Bakt.  Par.,  i,  40,  125 — 129). — The  existence  of  comple- 
mentoids, originally  described  by  the  author  with  Ehrlich,  and  denied 
by  Gay,  is  defended.  W.  D.  H. 

Peptic  Digestion.  Paul  Mey  {Zeit.  physiol.  Chem.,  1906,  48, 
81 — 84). — By  the  use  of  tannin,  the  proteoses  formed  in  gastric 
digestion  can  be  precipitated  almost  entirely.  A  peptone  (in  Kuhne's 
sense)  remains  in  the  filtrate.  W.  D.  H. 

The  Proteolytic  Ferments  of  the  Pyloric  and  Duodenal 
Juices.  Emil  Abderhalden  and  Peter  Eona  {Zeit.  physiol.  CJiem., 
1906,  47,  359 — 365). — Ferments  at  present  can  only  be  identified  by 
their  actions.  Their  action  on  certain  polypeptides  is  a  distinguish- 
ing mark.  For  instance,  glycyl-^tyrosine  is  readily  decomposed  into 
its  constituents  by  trypsin,  but  not  by  pepsin-hydrochloric  acid. 
Glycyl-glycine  is  similarly  split  up  by  liver  extract,  but  not  by  pan- 
creatic juice.  In  the  present  research,  pure  duodenal  and  pyloric 
juices  were  obtained  from  fistulse  in  dogs,  the  operations  being  per- 
formed by  PawlofF.  These  are  clear  watery  fluids,  the  former  con- 
taining mucin.  They  do  not  decompose  glycyl-^-tyrosine  in  neutral, 
alkaline,  or  acid  media  ;  they  contain  proteolytic  enzymes  of  the  pepsin, 
not  the  trypsin  type.  W.  D.  H. 

The  Enzymes  contained  in  Food  and  their  Role  in  Diges- 
tion. Arthur  Scheunert  and  Walthbr  Grimmer  {Zeit.  physiol. 
Chem.,  1906,  48,  27 — 48). — In  a  large  number  of  vegetable  foods 
(hay,  grains,  rice,  potatoes,  tfec),  a  ferment  is  present  which  is  de- 
stroyed by  boiling,  but  which  at  body-temperature  converts  starch 
into  dextrins  and  sugar.  Some  of  these  differ  from  ptyalin  by  acting 
readily  in  an  acid  medium,  and  therefore  in  the  stomach.  An  enzyme 
capable  of  producing  lactic  acid  is  also  present.  In  oats,  maize, 
lupins,  vetches,  horse  beans,  and  buck-wheat,  there  are  proteolytic  fer- 
ments, some  acting  in  acid,  some  in  alkaline  media.  There  is  no  doubt 
that  such  ferments  co-operate  with  those  in  the  body  in  the  digestive 
process,  both  in   the  stomach  and  intestine.     An  enzyme  capable  of 
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digesting  cellulose  was  not  found.     In  cases  of  weak  digestion  in  man, 
the  administration  of  uncooked  foods  appears  to  be  indicated. 

W.  D.  H, 

Digestion  of  Cellulose  in,  and  Ferments  of,  the  Caecum. 
Arthur  Scheunert  {Zeit.  physiol.  Chem.,  1906,  48,  9 — 26). — The 
alkaline  contents  of  the  caecum  in  horse,  pig,  and  rabbit  is  capable  of 
dissolving  cellulose  in  not  unimportant  quantities ;  the  power  is  de- 
stroyed by  boiling,  but  attempts  to  obtain  the  enzyme  in  the  precipitate 
produced  by  alcohol  failed.  The  quantity  dissolved  depends  in  part 
on  the  kind  of  cellulose  used,  the  richness  in  micro-organisms,  the 
length  of  time  occupied  in  digestion,  and  the  amount  of  the  csecal 
fluid.  Even  in  the  complete  absence  of  micro-organisms,  the  fluid 
dissolves  some  cellulose,  but  if  acid  very  little.  Enzymes  capable  of 
dissolving  cellulose  do  not  appear  to  be  present  in  the  food  swallowed  ; 
they  are  also  absent  from  the  secretion  and  from  extracts  of  the 
mucous  membrane  of  the  caecum  and  csecal  glands.  The  fluid  contains 
a,  proteolytic,  an  amylolytic,  a  lactic  acid  producing,  and  an  inverting 
enzyme,  but  no  lipolytic  enzyme.  The  secretion,  or  extracts,  or 
expressed  juice  of  the  csecal  mucous  membrane  contain  a  weak 
amylolytic,  but  no  proteolytic  enzyme.  Erepsin  and  entero-kinase 
are  absent,  but  dextrose  is  converted  into  lactic  acid.  W.  D,  H. 

Nitrogenous  Metabolism  in  Normal  Individuals.  J.  Molyneux 
Hamill  and  Samuel  B.  Schryver  [Proc.  Physiol.  Soc.,  1906,  x — xii ; 
/.  Physiol ,  34). — In  seven  series  of  analyses  of  normal  adults 
(laboratory  workers)  living  in  the  usual  way,  the  total  nitrogen  ex- 
creted in  the  urine  varied  from  9  6  to  16*5  grams  daily  ;  the  relation 
of  uric  acid  to  this  varied  from  1'46  to  163  (average  1'54)  ;  the  com- 
parative constancy  of  this  ratio  is  very  noteworthy,  so  also  is  the 
relatively  low  value  of  the  total  nitrogen  excreted.  Great  care  is 
necessary  in  drawing  conclusions  as  to  sociological  conditions  from  the 
amount  of  proteid  consumed.  Atwater's  standard  is  125  grams  daily  ; 
in  workhouses  and  prisons  (reckoned  from  bought  food),  it  varies  from 
134  to  177  (see  Kown tree's  Povei'ty,  a  study  in  town  life);  in  the 
seven  physiologists  (reckoned  from  nitrogen  excreted),  it  averaged  93 
grams.  W.  D.  H. 

Lactic  Acid  in  Intermediary  Metabolism.  Arthur  R.  Mandei. 
and  Graham  Lusk  {Avier.  J.  Physiol.,  1906,  16,  129 — 146). — Lactic 
acid  disapj)ears  from  the  blood  and  urine  in  phosphorus  poisoniDg 
when  phloridzin  glycosuria  is  induced.  This  indicates  that  lactic 
acid  produced  from  proteid  (whether  in  liver,  intestinal  wall,  or  else- 
where) is  first  synthesised  to  dextrose  within  the  body  before  further 
distribution  to  the  tisanes.  In  phosphorus  poisoning,  this  is  followed 
by  cleavage  and  a  second  production  of  lactic  acid.  But  when  diabetes 
is  present,  or  when  the  mammary  glands  utilise  dextrose  to  form  lactose, 
then  the  cells  affected  become  "  sugar  hunj^ry "  and  attract  fat  in 
greater  quantity  than  they  can  burn  it  (fattf  infiltration). 

There  is  a  partial   conversion  of  t  lactic   acid,  and  there   may  be  a 
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complete   conversion    of  d-lactic  acid,  into  dextrose  in   the    diabetic 
organism.  W.  D.  H. 

The  Behaviour  of  Alkaline  Earths  jn  Metabolic  Experi- 
ments with  Caseinogen  and  Bdestin.  Gottiielf  Marcuse  (Chem. 
Centr.,  1906,  i,  775  ;  from  Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii, 
492 — 493). — -Feeding  with  proteids  which  contain  phosphorus  leads  to 
better  results  than  feeding  on  proteids  which  are  free  from  that 
element.  The  excretion  of  magnesium  is  parallel  to  that  of  nitrogen, 
whilst  that  of  calcium  is  independent  of  nitrogen  elimination. 

W.  D.  H. 

Assimilation  of  Proteids  in  Animals.  Emil  Abderhalden  and 
Peter  RoNA  (^et«.  ;;%szW.  Chem.,  1906,  47,  397— 403).— A  further 
contribution  to  the  question  whether  nitrogenous  metabolism  can  be 
maintained  by  feeding  dogs  on  the  cleavage  products  of  proteids.  The 
dogs  used  were  adults,  but  better  conclusions  would  no  doubt  be  drawn 
by  the  use  of  growing  animals.  Mixtures  of  amino-acids  exercise  a 
proteid -sparing  influence,  but  certain  members  of  the  group  are 
apparently  not  utilised  ;  profuse  diarrhoea,  moreover,  frequently  occurs. 
The  urine  never  contained  amino-acids.  W.  D.  H. 

Chemistry  of  Digestion.  III.  Proteid  Decomposition  in  the 
Digestive  Canal.  E.  S.  Lonbon  {Zeit.  physiol.  Chem.,  1906,  47, 
368 — 375.  Compare  Abstr.,  1905,  ii,  838). — Fischer's  ester  method 
gives  good  results  for  the  analysis  of  the  products  of  digestion  of 
proteids  found  in  the  alimentary  canal.  In  addition  to  the  products 
previously  described,  alanine  and  aspartic  acid  can  also  be  isolated. 

W.  D.  H. 

Fate  of  Leucine  and  Leucyl-leucine  in  the  Organism  of  the 
Dog.  Emil  Abderhalden  and  Franz  Samuely  {Zeit.  physiol.  Chem., 
1906,  47,  346 — 353). — Eacemic  leucyl-leucine  and  racemic  leucine 
were  added  to  the  food.  Neither  were  found  in  the  urine.  Leucyl- 
leucine  increases  the  excretion  of  urea  ;  leucine  has  no  effect  on  the 
total  nitrogen  or  urea  of  the  urine.  It  is  possible  that  this  is  due  to  the 
insolubility  of  leucine.  The  faeces  were  not  examined,  except  that 
they  were  found  to  contain  an  important  amount  of  nitrogen.  After 
subcutaneous  injection  of  leucine,  the  urea  increases  in  the  urine. 

W.  D.  H. 

The  Pate  of  Leucyl-glycine  in  the  Organism  of  the  Dog. 
Emil  Abderhalden  and  Boris  Babkin  {Zeit.  2^hysio/.  Chem.,  1906,  47, 
391 — 393.  Compare  Abstr.,  1905,  ii,  839). — Leucyl-glycine  is  not 
split  up  by  pancreatic  juice  (Fischer  and  Abderhalden),  but  if  it  is 
given  by  the  mouth  in  dogs  it  is  decomposed,  and  leads  to  an  increase 
in  the  urinary  urea.  Neither  the  unchanged  peptide  nor  amino-acids 
were  found  in  the  urine,  W.  D.  H. 

The  Behaviour  of  Certain  Peptides  towards  Organ-extracts. 
Kmil  Abderhalden  and  yuTAKA  Teruucih  {Zeit.  jihysiol.  Chem.,  1906, 
47,  466 — 470). — Glycyl-glycine  and  leucyl-glycine  are  not  decomposed 
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into  their  constituent  amino-acids  by  pancreatic  juice,  but  they  are 
so  acted  on  by  extracts  of  liver.  It  is  believed  that  researches  of  this 
kind  with  extracts  of  organs  may  throw  light  on  intermediary 
metabolism.  W.  D.  H. 

Metabolism  of  Nucleic  Acids  in  the  Animal  Organism, 
Emil  Abderhaldex  and  Alfbed  Schittenhelm  {Zeit.  physiol.  Chem., 
1906,  47,  452 — 457). — Nucleo-proteids  occupy  an  exceptionable 
position  among  foods,  for  although  their  proteid  component  is  broken 
down  in  the  digestive  tracts  into  simple  cleavage  products,  it  is  not 
clear  whether  nucleic  acid  is  resolved  into  its  purine,  pyrimidine,  and 
carbohydrate  constituents ;  the  proteolytic  ferments  are  certainly 
incapable  of  effecting  this  change.  The  discovery  of  nucleases  renders 
it  important  to  examine  the  question  afresh.  Pancreatic  juice, 
whether  activated  by  entero-kinase  or  not,  soon  dissolves  sodium 
thymo-nucleate,  but  free  purine  bases  are  not  found  ;  gastric  juice 
has  practically  no  effect.  One  effect  of  the  pancreatic  action  is  to 
render  the  nucleate  diffut-ible,  but  it  is  uncertain  what  change  is  pro- 
duced. Extracts  of  pancreas  and  of  the  intestinal  wall  rapidly 
give  a  yield  of  purine  bases.  It  therefore  appears  that  the  splitting 
of  nucleic  acid  occurs  by  intra-cellular  action  after  absorption. 

W.  D.  H. 

Proteid-sparing  Action  of  Asparagine.  Max  MOller  {PJliigers 
Archiv,  1906,  112,  245 — 291). — The  proteid-sparing  action  of  aspara- 
gine described  in  herbivora  has  not  been  observed  in  carnivora. 
Zuntz  considered  this  might  be  due  to  the  bacteria  of  the  paunch  in 
ruminants  decomposing  the  asparagine  in  preference  to  the  proteid  in 
the  food.  The  present  experiments  show  that  in  vitro  the  organisms 
do  act  in  this  manner,  and  apparently  build  up  their  proteid  easily 
from  simple  substances.  The  proteid-sparing  action  of  asparagine  is 
thus  a  result  of  a  kind  of  symbiosis.  W.  D.  H. 

The  Limit  of  Safety  in  adding  Sulphurous  Acid  to  Foods. 
C.  Jacobi  and  Heikrich  Walbaum  ((7/i«//i.  Centr.,  1906,  i,  1446 — 1447  ; 
from  Arch.  exp.  Path.  Pharm.,  54,  421—438). — The  result  of  the 
experiments  is  such  as  to  lead  the  authois  to  recommend  the  prohibition 
of  the  addition  of  sulphurous  acid  or  sulphites  as  preservatives  to  foods. 

W.  D.  H. 

Influence  of  Temperature  on  Heart  Beat.  T.  Brailsford 
lioHERTso.N  {Biol.  Bulletin,  1906,  10,  242— 248).— Arrhenius  has 
8hown  that  the  velocity  of  a  chemical  reaction  increases  very  much 
more  rapidly  with  increasing  temperature  than  any  known  physical 
phenomenon. 

The  rate  of  incre^ise  with  rising  temperature  of  certain  biological 
phenomena,  such  as  the  heart  beat  and  the  development  of  eggs,  is 
such  as  to  prove  that  cliemical  reactions  are  involved,  although  not  to 
the  exclusion  of  possible  concurrent  physical  changes.  The  pre.sent 
experiments  on  a  heart  of  a  crustacean  (Cerio  dap/mia),  which  are 
describe*!  iii  full,  .support  this  view.  W.  D,  H. 
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Action  of  Barium  Chloride  on  the  Heart.  Eduardo  Filippi 
{Chem.  Gentr.,  1906,  i,  1501  ;  from  Arch.  Farm,  sper.,  6,  103—122). 
— Barium  chloride  poisons  the  heart  muscle.  A  comparison  between 
the  action  and  that  of  digitalis  is  not  tenable.  W.  D.  H. 

The  Cause  of  Cessation  of  Rhythm  in  Isotonic  Solutions  of 
Non-electrolytes.  A.  J.  Carlson  {Amer.  J.  Physiol.,  1906,  16, 
221 — 229). — The  duration  of  the  activity  of  automatic  tissues  in 
isotonic  solutions  of  sugar,  urea,  and  glycerol  depends  on  the  condition 
of  the  tissues  and  the  nature  of  the  non-electrolyte,  and  not  directly  oa 
the  rate  of  diffusion  of  the  electrolytes  of  the  plasma  in  the  inter- 
cellular spaces  into  the  solution  of  the  non-electrolyte.  It  is  therefore 
in  part  due  to  some  action  of  the  non-electrolyte  on  the  tissue.  The 
cessation  of  the  rhythm  of  the  heart  in  such  solutions  cannot  there- 
fore be  used  as  an  argument  in  support  of  the  view  that  the  immediate 
cause  of  the  rhythm  of  the  heart  is  to  be  sought  in  the  electrolytes  of 
the  plasma  which  surrounds  it.  W.  D.  H. 

Physiology  of  Smooth  Muscle.  Angelo  Mosso  {Mem.  R. 
Accad.  Lincei,  1906,  [v],  6,  1 — 26). — The  retractile  muscle  of  the  penis 
exhibits  the  same  spontaneous  movements  as  do  the  smooth  muscles  of 
the  bladder  and  blood-vessels  of  man,  and  it  reacts  towards  psychical 
excitement  by  means  of  contractions  similar  to  those  observed  in  the 
blood-vessels  and  in  the  bladder.  Experiments  on  the  retractile 
muscle  of  the  peuis  of  the  horse  show  that,  even  when  the  organs  are 
separated  from  the  body,  carbon  dioxide  produces  a  contractiou  of  the 
smooth  muscles.  The  great  vitality  of  the  smooth  muscles  is  shown  by 
the  fact  that,  when  maintained  in  the  air  or  in  carbon  dioxide  at  a 
temperature  varying  between  16°  and  18 — 19°,  they  retain  their 
excitability  six  days  after  death ;  they  are  able  to  contract  under  the 
influence  of  carbon  dioxide  even  when  putrefaction  has  commenced. 

T.  H  P. 

Sugar  Formation  in  the  Isolated  Liver.  K.  S.  Iwanoff  (Chem. 
Centr.,  1906,  i,  574 — 575). — If  the  isolated  liver  of  the  rabbit  is  per- 
fused with  Locke's  fluid,  the  sugar  detected  in  the  outflowing  fluid  is 
mainly  dextrose;  at  the  commencement  only  of  the  perfusion  are 
maltose  and  isomaltose  detected.  The  amount  of  sugar  gradually 
decreases.  It  is  increased  by  adrenaline,  lessened  by  quinine.  If  the 
glycogen  is  previously  mostly  removed  by  fasting  or  perfusion  with 
water,  the  amount  of  sugar  obtained  is  small.  The  formation  of  sugar 
from  glycogen  is  attributed  to  the  action  of  one  or  more  ferments.  No 
evidence  of  the  formation  of  sugar  from  fat  or  proteid  was  obtained. 

W.  D.  H. 

Contractility  and  Coagulation  of  the  Colloids  of  the  Cteno- 
phore  Swimming  Plate.  Ralph  8.  Lillie  {Amer.  J.  Physiol.,  1906, 
16,  117 — 128). — A  connection  between  contractile  activity  and  coagu- 
lative  changes  in  the  colloids  of  the  contractile  tissue  is  indicated  ; 
the  coalescence  of  colloid  particles,  as  in  other  forms  of  coagulation. 
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for   instance   by  heat,    causes    shortening ;    this   is   reversed   during 
relaxation,  W.  D.  H. 

Rapidity  of  Absorption  of  Odours  by  Milk.  Fbed.  Bobdas 
and  TouPLAix  {Compt.  rend.,  1906,  142,  1204— 1205).— It  is  a  well- 
known  fact  that  milk  is  readily  contaminated  by  odoriferous  principles 
absorbed  from  the  surrounding  air,  and  control  experiments  conducted 
on  the  absorption  of  formaldehyde  by  milk  show  that  milk  which  has 
been  exposed  for  a  few  minutes  to  an  atmosphere  containing  one  part 
of  formaldehyde  in  100,000  readily  gives  the  reactions  of  formaldehyde  ; 
in  fact,  the  absorption  is  so  rapid  that  milk  can  be  used  to  detect  in  this 
way  the  presence  of  traces  of  formaldehyde  in  the  air.         ^I.  A.  W. 

The  Coagiilation  which  occurs  on  Boiling  Faintly  Acid  Milk. 
Vox  SoxHLET  (fihem.  Cenir.,  1906,  i,  579 — 580;  from  Verh.  Ges.  cleut., 
Naturfm'sch.  Aerzte,  1904,  ii,  151 — 152). — At  the  commencement  of 
souring  of  milk,  boiling  causes  a  coagulum  ;  this  occurs  when  only  an 
eighth  part  of  the  acid  is  present  which  is  necessary  to  produce  coagu- 
lation at  the  ordinary  temperature.  It  depends  on  the  formation  of  an 
insoluble  compound  of  caseinogen  with  soluble  calcium  salts.  The 
acid  first  formed  forms  monocalcium  phosphate  from  the  dicalcium 
phosphate.  W.  D.  H. 

The  Amount  of  Lecithin  in  Milk.  Waldemar  Koch  {Zeit. 
physiol.  Chem.,  1906,  47,  327— 330).— The  older  methods  for  the 
estimation  of  lecithin  in  milk  are  not  exact.  Schlossmann's  recent 
statement  that  lecithin  is  absent  is,  however,  incorrect.  If  milk  is 
freed  from  fat  by  the  cream  separator  and  treated  with  alcohol  and 
then  with  ether,  the  addition  of  acetone  to  the  ethereal  solution  causes 
a  precipitate  of  lecithin  and  kephalin.  This  is  dissolved  in  alcohol, 
and  the  kephalin  removed  by  lead  acetate.  The  solution  is  freed  from 
lead  by  hydrogen  sulphide,  and  then  the  cadmium  compound  of 
lecithin  is  obtained  in  small  quantities.  Whether  the  lecithin  is  free 
or  in  combination  with  caseinogen  is  undecided.  W.  D.  H. 

Comparieon  of  the  Caseinogen  of  Various  Milks.  Emil 
Abderhalden  and  Alfred  Schittenhelm  {Zeit.  physiol.  Chem.,  1906, 
47,  458 — 465). — The  biological  test  (precipitin  reaction)  affords 
evidence  that  the  caseinogen  differs  in  the  milk  of  different  animals. 
The  proportion  of  the  various  amino-acids  obtained  as  hydrolytic 
products  from  the  caseinogen  of  cow,  goat,  and  woman  is  very  similar, 
and  the  difference  insufficient  to  support  a  theory  of  any  great  chemical 
difference  between  them.  W.  D.  H. 

Reductases  of  Cow's  Milk.     E.  Seligmann  {Cfiem.  Centr.,  1906, 
i,   772—773;  from  Zeit.  Hyg.,  52,   161— 178).— The   reductase   and 
peroxydase  of  cow's  milk  are  not  identical:  oxydases  are  enzymes; 
"roxydase  and  reductape  are  products  of  bacterial  activity. 

W.  D.  H. 
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Excretion  and  Re-absorption  in  the  Kidney.  Adolf  Basler 
{PJluger's  Archiv,  1906,  112,  203 — 244). — Sodium  ferrocyanide  intro- 
duced into  the  blood  of  a  frog  or  rabbit  very  soon  reappears  in 
the  urine.  By  treatment  of  the  kidney  from  such  animals  with 
alcoholic  ferric  chloride,  the  microscope  reveals  prussian  blue  within 
the  tubules,  but  where  the  excretion  occurs  is  uncertain.  Heidenhain's 
statement  that  indigo  is  excreted  by  the  convoluted  tubes  is  cocfirmed  ; 
the  glomeruli  are  uncoloured.  Sodium-carmine,  on  the  other  hand,  is 
excreted  mainly  by  the  glomeruli ;  it  is  only  when  strong  solutions  are 
used  that  the  epithelium  of  the  tubules  is  slightly  coloured.  Much 
the  same  occurs  with  congo-red.  When  indigo  solution  is  introduced 
into  the  kidney  calyces,  it  passes  in  time  into  the  tubules,  but  no 
re-absorption  by  their  living  cells  occurs.  Doing  the  same  experiment 
with  sodium  ferrocyanide,  this  salt  is  shortly  afterwards  excreted  by 
the  other  kidney  ;  the  same  is  true  for  sugar.  The  uses  of  Henle's 
loop  are  (1)  to  lengthen  the  tubule  and  increase  the  surface  area  of 
epithelium  ;  (2)  to  increase  the  resistance  to  the  glomerular  outflow. 

W.  D.  H. 

Secretion  of  Urine.  T.  Gregoe  Brodie  and  Winifred  C.  Cullis 
(/.  Physiol,  1906,  34,  224— 249).— Dogs  were  killed  by  pithing,  and 
sodium  sulphate  employed  to  produce  diuresis.  In  these  circum- 
stances, the  volume  of  urine  secreted  by  a  kidney  working  against  a 
small  ureter  pressure  was  commonly  greater  than  that  secreted  by  the 
opposite  kidney  ;  the  volume  of  sulphate  secreted  by  the  obstructed 
side  was  also  usually  in  excess.  The  small  ureter  pressure  employed 
did  not  lead  to  any  changes  in  the  blood-flow  through  the  organ.  If 
phloridzin  was  employed,  the  volume  of  urine  and  the  amount  of 
sugar  were  greater  on  the  obstructed  side.  These  results  negative 
Ludwig's  view  of  kidney  action ;  they  indicate  that  the  glomeruli  will 
secrete  more  water  and  probably  more  salt,  and  that  the  tubules 
excrete  more  salt  when  excited  by  a  small  ureter  pressure.  A  saline 
diuretic  excites  greater  secretory  activity  and  does  not  work  solely  by 
causing  changes  in  the  blood  and  blood-flow.  W.  D.  H. 

Secretion  by  the  Frog's  Kidney.  Winifred  C.  Cullis  (/.  Physiol., 
1906,  34,  250 — 266). — Nussbaum's  statement  that  the  renal  artery  in 
frogs  supplies  only  the  glomeruli  has  already  been  verified.  The 
principle  of  artificial  perfusion  leads  also  to  confirmatory  results. 
Quite  a  simple  operation  is  described  in  full  by  which  an  arterial 
perfusion,  a  venous  perfusion  vid  the  renal  portal  vein,  or  both  (that  is, 
a  total  perfusion)  may  be  obtained.  By  means  of  oxygenated  saline 
(Locke's  fluid),  the  necessary  oxygen  supply  is  kept  up.  Various 
diuretics  were  added  to  this.  Phloridzin  excites  the  tubule  cells 
directly  ;  they  form  dextrose  and  discharge  it  into  the  urine.  Caffeine 
ahso  excites  the  same  cells ;  whether  it  also  excites  the  glomeruli  is 
still  unsettled.  With  sodium  sulphate,  no  flow  of  urine  occurs  unless 
the  arterial  circulation  is  present ;  it  therefore  acts  as  a  specific 
stimulant  to  the  glomerular  epithelium.  The  chloride,  nitrate,  and 
phosphate  of  sodium  act  similarly.  Dextrose  acts  in  the  same  way, 
except  that  on  a  venous  perfusion  the  kidney  will  also  secrete;  but 
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iu  these  circumstances  there  is  gi-eat  delay  in  the  starting  of  the 
secretion,  and  the  secretion  is  very  slow.  Both  glomerulus  and  tubules 
are  concerned  in  the  elimination  of  urea,  but  the  relative  importance  of 
the  two  is  not  yet  decided  ;  strong  solutions  of  urea  kill  the  cells. 
The  production  of  urine,  both  from  the  glomeruli  aud  tubules,  is  a  true 
secretory  process ;  the  glomerulus  does  not  act  as  a  filter,  and  re- 
absorption  does  not  occur  extensively  within  the  tubules.  The  last 
conclusion  depends  largely  on  the  analyses  of  the  urine,  which  are  given 
in  detail.  W.  D.  H. 

Secretion  by  the  Frog's  Kidney.  Francis  A.  Bainbridge  and 
Arthur  P.  Beddard  {Proc.  Physiol.  Soc,  1906,  ix — x;  J.  Physiol.,  34). 
— An  ordinary  Nussbaum  experiment  fails  to  produce  secretion,  for  the 
loss  of  oxygen  due  to  tying  the  arteries  leads  to  death  and  desquama- 
tion of  the  renal  epithelium.  This  may  be  obviated  by  placing  the 
frogs  in  nearly  pure  oxygen  at  atmospheric  pressure.  A  secretion  of 
urine  then  usually  follows  injection  of  urea,  dextrose,  phloridzin,  or 
disodium  hydrogen  phosphate.  The  urine  in  all  cases  contained  urea, 
chlorides,  and  sulphates,  and  is  acid  to  phenolphthalein.  After 
phloridzin,  the  urine  reduces  Fehling's  solution.  Uric  acid  or  phosphates 
were  not  found  in  the  urine  either  of  these  or  of  normal  frogs. 

W.  D.  H. 

The  Potassium  in  Human  Urine  in  Altered  Circulatory 
Conditions  of  the  Kidney.  Friedrich  Wohlwill  (Chem.  Centr., 
1906,  i,  1452  ;  from  Arch.  exp.  Path.  Pharm.,  54,  389— 397).— The  urine 
of  a  young  patient  with  orthostatic  albuminuria  was  investigated.  In 
the  orthostatic  periods  the  proportion  K/Cl  is  doubled  or  more  than 
doubled.  This  is  mainly  due  to  lessening  of  the  chlorine  ;  the  acidity 
of  the  urine  falls  also.  In  a  case  of  heart  insufficiency,  the  same  con- 
ditions were  noted.  W.  D.  H. 

Equilibrium  in  Solutions  of  Phosphates.  Laurence  J.  Hender- 
son (Amer.  J.  Physiol.,  1906,  16,  188—189.  Compare  this  vol.,  ii,  185). 
— Both  mono-sodium  and  mono-potassium  phosphates  are  neutral  to 
methyl-orange.  In  accordance  with  this,  the  behaviour  of  urine  to 
methyl-orange  does  not  prove  that  disodium  and  similar  phosphates 
must  be  present.  Folin's  metho<l  for  the  determination  of  urinary 
acidity  is  recommended.  W.  D.  H. 

Excretion  of  Inorganic  Compounds.  II.  Barium.  Lafayette 
I).  Mknijel  and  Dudley  F.  Sicheh  {Amer.  J.  Physiol.,  1906,  16, 
147 — 151).  III.  Rubidium.  Lafayette  B.  Mendel  and  Oliver  E. 
Closson  {ibid.  152—159.  Compare  Abstr.,  1904,  ii,  357).— There  is  a 
close  resemblance  in  the  manner  of  excretion  of  barium  and  strontium 
salts.  If  barium  chloiide  is  introduced  subcutaneously,  it  is  eliminated 
for  a  few  hours  and  to  a  slight  extent  only  by  the  kidneys.  It  is 
eliminated  to  a  larger  extent  by  the  fueces,  but  here  again  the  actual 
amount  is  small,  and  excretion  continues  for  a  long  time,  and  consider- 
able quantities  of  the  barium  are  deposited  in  the  organism. 

Hubidinra  chloride,  on  the  other  hand,  resembles  in  its  excretion  salts 
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of  lithium  and  caesium.  The  elimination  by  the  faeces  is  small,  and 
that  by  the  urine  is  much  greater  and  continues  for  a  long  time,  in 
some  experiments  for  more  than  thirty  days  after  an  injection.  The 
muscles  form  the  principal  situation  wliere  it  is  temporarily  deposited 
in  the  body.  W.  D.  H. 

Urobilin.  R  Fischlek  {Zeit.  physiol.  Chem.,  1906,  47,  336—338). 
— Clinical  experience  is  against  the  view  that  urobilin  originates  solely 
in  the  intestine.  In  the  present  research  biliary  fistulse  were  made  in 
dogs,  so  that  no  bile  entered  the  intestine,  and  the  animals  were  pre- 
vented by  a  wire  muzzle  from  licking  up  the  bile  from  the  external 
oriBce.  Under  these  conditions  the  amount  of  urobilin  in  the  faeces 
was  very  small,  the  bile  contained  scarcely  any  urobilin  and  very  little 
urobilinogen ;  the  urine  contained  neither.  The  administration  of 
ethyl  or  amyl  alcohol  caused  a  large  increase  in  the  urobilin,  and  a 
small  increase  in  the  urobilinogen  of  the  bile.  Phosphorus  poisoning 
did  the  same,  so  also  did  the  administration  of  tolylenediamine.  The 
amount  of  urobilin  in  the  urine  rose  also,  but  that  in  the  faeces  re- 
mained at  the  previous  low  level.  These  experiments  prove  that  the 
pigment  can  originate  outside  the  intestine,  probably  in  the  liver.  The 
dogs  were  icteric,  and  the  blood  contained  bilirubin  ;  the  excretion  of 
this  into  the  intestine  will  explain  the  presence  of  a  little  urobilin 
there.  W.  D.  H. 

The  Amount  of  Amino-acids  in  Normal  Human  Urine.  Emil 
Abderhalden  and  Alfred  Schittenhelm  (Zeit.  physiol.  Chem.,  1906, 
47,  339 — 345). — Free  amino-acids  do  not  occur  in  appreciable  amount 
in  normal  urine.  Their  presence  indicates  a  disorder  of  intermediary 
metabolism.  From  10  litres  of  urine,  0*2  gram  of  y8-naphthalenesulpho- 
glycine  were  obtained,  but  it  is  doubtful  if  this  is  free  or  combined. 
The  use  of  excess  of  alkali  is  necessary  to  obtain  it,  and  it  is  possible 
the  alkali  may  split  off  the  glycine  from  a  conjugated  product. 
Hippuric  acid,  however,  is  hardly  at  all  decomposed  by  this  treatment. 
In  one  or  two  cases  there  was  evidence  of  a  still  smaller  amount  of 
another  amino-acid.  W.  D.  H. 

Amino-acids  in  Normal  and  Pathological  Urine.  Franz 
Samuely  {Zeit.  physiol.  Chem.,  1906,  47,  376 — 390). — The  possibility 
of  detecting  amino-acids  in  urine  by  naphthalenosulphonic  chloride 
and  the  presence  of  excess  in  certain  diseases  (gout,  leuciemia)  render 
the  question  important.  A  number  of  fresh  analyses  are  given,  and 
special  attention  is  directed  to  glycine  ;  in  a  case  of  gout  and  one  of 
leucaemia  there  was  a  considerable  increase.  In  pneumonia,  there  is 
no  noteworthy  departure  from  the  normal,  which  averages  0  14  gram 
of  naphthalenesulphoglycine  in  the  dog's  urine.  Glycine  is  present 
in  the  urine  of  new-born  children,  W.  D,  H, 

Excretion  of  Allantoin  in  Thymus  Feeding,  W.  M'Lachlan 
{Proc.  Roy.  Soc.  Edin.,  1906,  26,  95— 105).— Allantoin  is  normally 
found  in  the  urine  of  dogs  on  all  diets.  The  administration  of  raw 
thymus   causes   a   great   increase.     Boiled    thymus   produces   a   less 


PHYSIOLOGICAL   CHEMISTRY.  471 

marked  effect ;  allantoin,  therefore,  does  not  simply  arise  from  the 
nucleins  and  purine  substances.  Liver  and  pancreas  cause  a  less 
marked  rise. 

DiAEMiD  Noel  Patox  in  an  addendum  (ibid.,  106)  shows  that  lymph 
glands  produce  a  smaller  effect  than  thymus,  and  a  little  greater  effect 
than  pancreas.  W.  D.  H. 

Elimination  of  Creatinine.  Oliver  E.  Closson  (Amer.  J. 
Physiol.,  1906,  16,  252 — 267). — Creatinine  is  a  constant  urinary 
constituent  in  man,  dog,  and  cat ;  it  is  independent  of  the  ingestion  of 
creatine  and  creatinine,  and  forms  a  characteristic  endogenous  kata- 
bolic  end-product.  The  amount  excreted  is  pretty  uniform  in  any 
individual,  even  although  the  diet  is  changed,  and  is,  as  Folin  states, 
roughlv  dependent  on  the  mass  of  the  active  body  tissues. 

W.  D.  H. 

The  Detection  of  Toxic  Bases  in  Urine.  Fbiedrich  Kutscher 
and  Alfred  Lohmanx  {Zeit.  physiol.  Chem.,  1906,  48,  1 — 8). — Liebig's 
extract  of  meat  contains  among  other  substances  certain  toxic  bases 
such  as  methylguanidine  and  muscarine.  Others  recently  described, 
novaine  and  oblitine,  are  not  so  poisonous  as  these,  but  kill  mice  and 
eats  on  subcutaneous  injection.  If  the  extract  is  given  in  this  way, 
novaine  is  found  in  the  urine,  but  not  oblitine ;  if  given  by  the 
mouth,  oblitine  is  found  in  the  urine,  and  novaine  in  the  fjeces.  The 
method  of  sepirating  such  substances  from  the  urine  is  described. 
Among  other  substances  found  in  the  urine  was  neurine.  According 
to  Marino-Zuco  and  Dutto,  Addison's  disease  is  a  chronic  choline 
poisoning,  and  cholwje,  not  neurine,  is  found  in  the  urine.  The  much 
disputed  question  of  the  toxicity  of  the  urine  may  be  in  part  a  question 
of  diet,  for  Liebig's  extract  is  much  used  as  a  food.  VV.  1).  H. 

The  Amount  of  Cholic  Acid  in  Human  Faeces.  Felix  von 
Oefele  (Zeit.  offentl.  CJiem.,  1906,  12,  189—190.  See  this  vol.,  ii,  501). 

Glycogen  in  Pathological  Cases.  Oscar  Lubarsch  (Chem.  Cenlr., 
1906,  i,  771—772;  from  Virchows  Archiv,  183,  188— 228).— The  old 
statement  that  embryonic  tissues  contain  more  glycogen  than  the  adult 
is  confirmed  by  micro-chemical  methods,  but  its  presence  in  secretory 
organs  and  smooth  muscle  is  not  constant,  and  it  is  absent  from  certain 
tissues,  for  instance,  bone,  spleen,  ovary,  testis,  lymph  glands,  blood, 
nervous  tissues,  and  most  connective  tissues.  In  certain  pathological 
conditions  in  the  adult,  the  amount  increases,  but  there  is  no  relation 
l)etween  the  deposition  of  glycogen  and  amyloid  degeneration.  It  is 
present  in  tumours  in  whi  h  the  cells  are  of  the  embryonic  type.  The 
source  of  the  glycogen  is  believed  to  be  carbohydrate  and  gluco- 
proteid  material.  W.  D.  H. 

Cystinuria.  Archibald  E.  Garrod  and  William  H.  Hurtlkv 
{J.  I'Uysiol.,  1906,  34,  217— 223).— In  two  cases  of  cystinuria  referred 
to,  no  diamines  were  found  in  the  urine,  although    previously   both 
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patients  had  secreted  them  in  the  urine.  Leucine  and  tyrosine  were 
also  absent.  In  one  case,  5  grams  of  arginine  carbonate  were  given  by 
the  mouth ;  this  was  not  followed  by  the  excretion  of  putrescine, 
although  the  patient  had  spontaneously  excreted  that  substance  five 
years  previously ;  further,  no  tyrosine  could  be  detected  in  the  urine 
after  a  dose  of  5  grams  given  by  the  mouth.  The  same  patient 
frequently  excreted  small  quantities  of  a  substance  which  yielded  a 
crystalline  benzoyl  compound  melting  at  205°,  and  was  probably  a 
derivative  of  tryptophan.  W.  D.  H. 

A  New  Metabolic  Product  in  the  Urine  in  Severe  Cases  of 
Diabetes.  Kasimir  Strzyzowski  [Cliem.  Centr.,  1906,  i,  583  ;  from 
Fharm.  Post,  39,  2 — 3). — This  new  abnormal  product  gave  a  green 
fluorescence  on  adding  5  per  cent,  of  40  per  cent,  formaldehyde  to 
diabetic  urine  in  thirteen  cases  out  of  forty.  These  were  all  severe 
cases.  The  solubilities  and  optical  properties  of  the  pigment  so  formed 
are  described,  but  the  chemical  nature  of  the  material  is  unknown. 

W.  D.  H. 

Sarcolactic  Acid  in  the  Cerebrospinal  Fluid  in  Eclampsia. 
H.  FiJTH  and  Georg  Lockemann  (Chem.  Centr.,  1906,  i,  1452  ;  from 
Centr.  GynaekoL,  1906,  41 — 43). — The  cerebro-spinal  fluid  was 
removed  in  several  cases  of  eclampsia  by  lumbar  puncture  and  examined. 
The  most  important  alteration  noted  was  the  presence  of  sarcolactic 
acid  in  greater  amount  than  in  either  the  blood  or  urine.     W.  D.  H. 

The  Poison  of  Eclampsia.  Zweifel  {Chem.  Centr.,  1906,  i, 
1503—1504 ;  from  Miinch.  med.  Woch.,  53,  297— 299).— In  puerperal 
eclampsia,  the  urea  excreted  falls,  the  ammonia  iucreases,  the  fully 
oxidised  sulphur  falls,  and  the  incompletely  oxidised  sulphur  rises. 
This  indicates  a  general  lessening  of  katabolic  oxidation  in  proteids. 
Under  similar  conditions,  Hoppe-Seyler  found  lactic  acid  in  the  urine. 
It  is  constantly  found  here,  and  is  regarded  as  the  poison  of  the  con- 
dition. W.  D.  H. 

The  Detection  of  Lactic  Acid  in  the  Blood,  Urine,  and 
Cerebro-spinal  Fluid  of  Eclamptic  Women.  Georg  Lockemann 
and  H.  Futh  {Chem.  Centr.,  1906,  i,  1504;  from  Munch,  med.  Woch., 
53,  299 — 300). — Some  estimations  and  the  method  employed  are 
described.  The  lactic  acid  of  the  urine  increases  as  the  fits  go  on,  but 
after  four  days  it  disappears,  and  the  urine  yields  a  crystalline  sub- 
stance of  unknown  nature.  W.  D.  H. 

Physiological  Effects  of  Certain  Phosphorus  Compounds  on 
Milch  Cows.  W.  H.  Jordan,  Edwin  B.  Hart,  and  A.  J.  Patten  {Amer. 
J.  Physiol.,  190G,  16,  268— 313).— This  is  a  study  of  the  nutritive 
relations  and  functions  of  the  phosphorus  compounds  of  cattle  foods. 
The  variation  in  phosphorus  intake  was  mainly  produced  by  admix- 
ture with  the  bran  substance  named  pliytin.  The  effect  on  the  milk 
in  milch  cows  was  the  chief  ol)jcct  of  the  present  investigation. 
The   pho.spliorus  reappears  in  inorganic  compounds,  e.^pecially   in  the 
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faeces,  and  to  some  extent  in  the  urine.  The  effect  on  the  milk  is 
practically  nil.  The  data  given  are  very  exhaustive,  and  further  work 
is  contemplated.  W.  D.  H. 

Physiological  Action  of  Magnesium  Salts.  III.  Their  Nar- 
cotising Effect  on  Nerve  Fibres.  Samuel  J.  Meltzer  and  John 
AuEU  (ATner.  J.  Physiol.,  1906,  16,  233 — 251.  Compare  this  vol.,  ii, 
244). — Solutions  of  magnesium  salts  directly  applied  to  nerve  trunks 
never  produce  irritation,  but  cause  a  complete  block  to  the  passige  of 
impulses ;  the  more  concentrated  the  solution,  the  more  quickly  does 
this  effect  supervene,  but  the  time  is  slower  than  for  other  local  or 
general  ansesthetics.  After  removal  of  the  solution,  the  effect  dis- 
appears, and  recovery  is  assisted  by  washing  with  Ringer's  solution. 
Some  nerves  are  more  readily  affected  than  others,  for  instance,  sensory 
than  motor.  This  is  believed  to  be  due  to  a  difference  of  irritability 
of  the  nerve  endings,  and  not  to  a  selective  action  of  the  magnesium 
salts.  W.  D.  H. 

Physiological  Action  of  Lanthanum,  Praseodymium,  and 
Neodymium.  B.  J.  Dryfuss  and  Charles  G.  L.  WoLF(vl??ier.  /.  Physiol., 
1906, 16,314 — 323). — Solutions  containing  0  8  percent,  of  the  chlorides 
of  the  above-mentioned  elements  coagulate  the  proteids  of  serum  and 
egg-white.  The  addition  of  potassium  citrate  causes  the  precipitate  to 
disappear.  Proteoses  and  peptones  are  not  precipitated.  The  poisonous 
action  of  the  chlorides  was  tested  on  bacterii  and  other  unicellular 
organisms,  on  blood  corpuscles,  on  muscle  and  nerve,  on  the  heart, 
and  on  the  entire  organism  of  frogs,  birds,  and  small  mammals.  Very 
small  daily  doses,  hypodermioally  administered,  produce  but  little 
effect.  Large  doses  (01  gram  in  a  guinea  pig)  cause  convulsions  and 
death.  Hsemorrhages  and  congestion  were  found  in  certain  organs, 
especially  the  lungs.  The  general  law  regarding  the  toxicity,  as  tested 
by  unicellular  organisms,  muscle,  and  nerve,  is  that  equal  molecular 
Solutions  increase  in  toxicity  with  increasing  molecular  weight.  Part 
of  the  acute  effect  is  due  to  hydrolysis  of  the  salts  and  consequent 
toxicity  of  the  acid  produced.  W.  D.  H. 

The  Physiological  Action  of  Formaldehyde.  Jules  Jacobsen 
(Chevi.  Centr.,  1906,  i,  693  ;  from  Verh.  ileut.  iVatur/orsch.  Aerzte,  1904, 
i,  32). — The  compounds  of  formaldehyde  with  indifferent  organic 
hubstances  such  as  lactose  are  free  from  caustic  action.  A  dog 
received  32  grams  of  this  compound  ;  about  a  quarter  was  found  in 
the  urine  as  such,  and  a  tenth  as  hexamethylenetetramine.  The 
main  amount  of  the  remainder  was  decomposed  into  formic  acid  and 
carbon  dioxide,  and  some  was  possibly  united  to  proteid  and  circulated 
in  the  blood  stream.  Animals  which  received  a  mixture  of  diphtheria 
toxin  and  formaldehyde  remained  alive.  W.  D.  H. 

Behaviour  of  Phenolphthalein  in  the  Animal  Organism. 
Joseph  II.  Kahtlk  {Chem.  Centr.,  1906,  i,  1559  ;  from  Puhl.  //ealth  and 
.Uariiie  Uoap.  Service  of  Uie  U.S.  Ilyg.  Lab.  Bulletin  No.  26,  23 — 29, 
1906). —  If   phenolphthalein   and    other   phthaleins    (fluorescein,   itc.) 
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are  injected  into  the  peritoneal  cavity  of  guinea-pigs,  a  complex  com- 
pound is  excreted  in  the  urine,  which  gives  no  colour  with  alkali,  but 
yields  phenolphthalein  on  decomposition  with  hydrochloric  acid. 
o-Cresolsulphophthalein  is  found  in  large  quantities  unchanged  in  the 
urine,  whereas  phenolphthalein  is  only  present  in  traces.  Fluorescein 
is  readily  absorbed  and  more  toxic.  The  complex  compound  alluded 
to  above  is  soluble  in  alcohol,  and  hydrolysed  by  acid,  by  micro- 
organisms, by  saliva,  but  not  by  liver  extract.  W.  D.  H. 

The  Behaviour  of  Digitoxin  in  the  Organism.  Max  Cloetta 
and  H.  ¥.  ~Fiscuer  (C/iem.  Centr.,  1906,  i,  1369 — 1370;  from  Arch, 
exp.  Path.  Fharm.,  54,  294—313). — Animals  of  vai"ious  kinds  were 
poisoned  with  digitoxin,  and  the  drug  sought  for  in  the  organs  and 
urine  by  methods  which  are  fully  described.  It  appears  to  have  no 
special  affinity  for  the  heart  or  nervous  tissues ;  the  amount  found  in 
various  parts  is  proportional  to  the  amount  of  connective  tissue  present. 
No  evidence  that  the  heart  muscle  destroys  digitoxin  was  found.  Part 
of  it  passes  slowly  into  the  urine.  The  products  of  its  decomposition 
are  probably  not  cumulative  in  their  action.  W.  D.  H. 

Physiological  Actions  of  Ergot.  Henry  H.  Dale  {J.  Physiol., 
1906,  34,  163 — 206). — The  effects  of  such  preparations  of  ergot  as 
cornutine  and  sphacelotoxine  fall  into  two  groups  :  (1)  stimulant  to 
plain  muscle,  especially  in  the  arteries,  uterus,  and  sphincter  iridis,  and 
(2)  paralysis  of  the  motor  elements  which  adrenaline  stimulates,  the 
inhibitory  elements  retaining  their  normal  function.  It  is  probable 
that  different  active  substances  are  responsible  for  these  effects,  and 
that  the  one  which  produces  paralysis  is  also  concerned  in  the  central 
convulsant  effects  described  by  Kobert,  Incidental  conclusions  in 
reference  to  the  nerve  supply  of  certain  organs  are  also  given.  The 
pressor  substance  in  the  infundibular  part  of  the  pituitary  body  acts 
on  some  constituents  of  the  plain  muscular  fibre  other  than  that  which 
is  excited  by  adrenaline  and  by  impulses  reaching  sympathetic  nerve 
endings.  W.  D.  H. 

Intravenous  Injection  of  Bone  Marrow  Extracts.  Orville  H. 
Brown  and  Don  R.  Joseph  {Amer.  J.  Physiol.,  1906,  16, 
110 — 116.  Compare  Abstr.,  1905,  ii,  745). — The  effect  of  extracts  of 
the  bone  marrow  of  pigs  when  intravenously  injected  is  to  produce  on 
the  blood  pressure  a  depressor  and  a  pressor  effect.  There  appear  to 
be  two  depressor  and  one  pressor  substances,  which  are  separable  by 
their  solubilities  and  the  relative  duration  of  the  effect.  All  these 
materials  are  soluble  in  boiling  saline  solution.  Their  chemical  nature 
is  unknown.  W.  D.  H. 

The  Relation  between  the  Fat  and  Carbohydrates  of  the 
Body  in  Phosphorus  Poisoning.  Momi  {Chem.  Cenir.,  1 906,  i,  694  ; 
from  Vf.rh.  deul.  Naturforsch.  Aerzte.,  1904,  ii,  34 — 35). — In  pho.sphorus 
poisoning  there  is  a  great  diminution  of  the  hepatic  and  body  glycogen 
generally  ;  it  is  used  with   the  fat  and  proteid  as  additional  fuel  in 
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combustion  processes.      The  fatty  infiltration  of  the  liver  which  occurs 
in  this  condition  is  believed  to  be  reparatory.  W.  D.  H. 

Action  of  Poisons  on  Adult  and  Embryonic  Punduli. 
ToRALD  SoLLMAXN  {Aiyier.  J.  Physiol.,  1906,  16,  1 — 46).— The  action  of 
cyanides,  alkaloids,  and  other  poisons  are  investigated  in  detail  in 
relation  mainly  to  the  age  of  the  funduli.  W.  D.  H. 

Toxicity  of  Methylatropinium  Bromide,  Homatropine 
Hydrobromide,  Eumydrine,  and  Atropine  Sulphate.  Astexore 
JBertozzi  [Cheni.  Cuntr.,  1906,  i,  1501  ;  from  Arch.  Farm,  sper.,  5, 
123 — 133). — The  fatal  dose  per  kilo,  in  the  rabbit  for  the  drugs  named 
in  the  above  order  when  given  intravenously  is  respectively  0'0296, 
0-1387,  00211,  and  0*1687  gram.  There  is  a  similar  relative  toxicity 
if  the  drugs  are  given  hypodermically.  W.  D.  H. 

Action  of  Strychnine  on  the  Spinal  Cord.  David  Frasee  Harris 
and  William  Moodie  {J.  Physiol.,  1906,  34,  213— 216).— The  rate  of 
strychnine  spasms  is  differently  given  by  various  observers.  This  is 
accounted  for  by  the  fact  that  the  rate  varies  with  the  time  ;  at  the 
onset  it  is  most  rapid,  and  the  rate  gradually  falls  during  a  convulsive 
attack.     The  experiments  were  made  on  frogs.  W.  D.  H. 
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Apparatus  for  the  Cultivation  of  Bacteria  -with  High 
Oxygen  Concentration  and  for  the  Determination  of  the 
Oxygen  Maxima  of  the  Bacteria  and  the  Periods  at  which 
they  are  Killed  at  Higher  Oxygen  Concentrations.  Arthur 
Meyer  (Centr.  Bukt.  Par.,  1906,  ii,  16,  386—398.  Compare  Abstr., 
1905,  ii,  848). — The  apparatus  described,  with  sketches,  consists  of  a 
compressed  gas  cylinder  with  connecting  tube,  an  autoclave  for  use 
with  compressed  gas,  and  manometers  for  pressures  below  5  kilos,  and 
2  kilos.  N.  H.  J.  M. 

Bacteriological  Investigations  in  the  Acetic  Acid  Factory. 
WiLiiELM  Hknneberg  {Chevi.  Ceutv.,  1906,  i,  613—614;  from  Deut. 
£ssigind.,9,  393—395,  403—405,  and  410— 412).— The  microscopical 
examination  of  beech  shavings  from  acetic  acid  vats  showed  the 
presence  of  extremely  large  numbers  of  acetic  acid  bacteria,  and  that 
their  position  in  the  fibre  prevents  their  being  wa.shed  out  by  the 
acetic  acid  in  passing  through.  The  acetic  acid  from  vats  in  good 
order  is  characterised  by  containing  only  few  bacteria,  whilst  the  acid 
from  unhealthy  vats  contains  large  numbers  of  organisms — infusoria, 
Demalium,  B.  xylinum,  «fec. 

32—2 
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The  examination  of  a  number  of  samples  of  wood  shavings  showed 
that  B.  xylinum  was  invariably  present.     It  is  evidently  harmless. 

N.  H.  J.  M. 

Action  of  Charlock  on  Nitrification.  E.  Gutzeit  {Centr.  Bakt. 
Par.,  1906,  ii,  16,  353 — 381). — The  injurious  effect  of  charlock  is  not 
confined  to  the  direct  withdrawal  of  water  and  manurial  substances 
required  by  the  crop,  but  is  partly  attributed  to  diminished  nitrifica- 
tion due  to  the  removal  of  lime  and  water. 

Charlock  can  be  destroyed  by  a  single  application  of  iron  sulphate. 

N.  H.  J.  M. 

Utilisation  of  Peat  Holes  for  the  Intensive  Production  of 
Nitrates.  Achille  Muntz  and  E.  Laine  {Compt.  rend.,  1906,  142, 
1239 — 1244.  Compare  this  vol.,  ii,  114). — Peat  as  a  medium  for 
nitrifying  organisms  is  far  superior  to  other  soils  rich  in  orgaoic 
matter,  and  the  rate  of  formation  of  nitrates  in  such  a  medium  is 
1000  times  greater  than  that  hitherto  obtained  (compare  Boussingault, 
Abstr.,  1873,  725;  1877,  735). 

When  a  0*75  per  cent,  solution  of  ammonium  sulphate  is  passed 
over  a  peat-bed  impregnated  with  nitrifying  organisms,  it  becomes 
charged  with  nitrates  to  the  extent  of  0'82  per  cent. ;  this  can  be 
increased  to  4'17  per  cent,  by  adding  a  further  quantity  of  ammonium 
sulphate  to  the  solution  and  again  subjecting  it  to  the  nitrifying 
action,  the  operation  being  repeated  five  times.  The  most  suitable 
temperature  for  the  reaction  is  30°,  and  the  fuel  necessary  for 
maintaining  this  temperature  is  afforded  by  the  air-dried  peat. 
Further,  the  nitrogen  contained  in  the  peat,  which  amounts  to  2  to 
3  per  cent.,  can  be  obtained  in  the  form  of  ammonia  to  the  extent  of 
1'79  to  1'612  percent,  by  distilling  the  peat  in  superheated  steam, 
the  other  products  of  the  distillation  (hydrocarbons,  water  gas,  tar, 
&c.)  forming  the  fuel  requii'ed  for  the  operation.  Peat,  therefore,  is 
singularly  well  adapted  for  the  intensive  production  of  nitrates,  since 
it  forms  an  excellent  medium  for  the  growth  of  the  organism,  supplies 
the  fuel  necessary  for  the  various  operations,  and  finally  supplies  the 
ammonia  required  for  the  production  of  nitrates.  M.  A.  W. 

Bacteriological  Investigation  of  Soils.  Buhlert  and  Fickendey 
{Centr.  Bakt.  Far.,  1906,  ii,  16,  399— 405).— The  soil  (300—500  grams) 
is  shaken  vigorously  for  five  minutes  with  an  equal  weight  of  sterilised 
tap- water,  and  is  then  ready  for  inoculation.  For  nitrification  and 
nitrogen  assimilation,  20  c.c.  are  employed,  and  for  denitrification  and 
peptone  decomposition  5  c.c.  Three  inoculation  experiments  genei'ally 
suffice,  and  the  mixture  is  shaken  each  time  before  the  required  amount 
is  taken  out  with  a  pipette. 

Experiments  with  five  different  soils  showed  that  after  aiiration  the 
power  of  producing  ammonia  from  peptone  was  slightly  less  than  when 
not  aerated  ;  nitrification  was  also  generally  diminished  by  aeration. 
Denitrification  and  nitrogen  asSmilation  were,  however,  more  active  in 
the  aerated  soil.  As  regards  denitrification,  it  is  of  course  not  to  be 
supposed   that  under  natural   conditions  mechanical   operations  will 
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result  in  an  increased  loss  of  nitrogen.  It  is  probable  that  the  effects 
of  aeration  will  vary  according  to  circumstances,  possibly  according 
to  the  degree  of  aeration.  N.  H.  J.  M. 

Formation  of  Crystals  in  Cultures  of  Denitrifying  Bacteria. 
H.  B.  HuTCHiNSOX  {Centr.  Bakt.  Par.,  1906,  ii,  16,  326— 328).— Cul- 
tures of  bacteria  from  garden  soil  in  Giltay  solutions  produced  skins 
consisting  of  acicular  crystals  of  magnesium  phosphate  and  became 
strongly  alkaline.  DeniLrification  was  not  vigorous.  The  alkalinity, 
which  is  presumably  due  to  production  of  sodium  carbonate  from  the 
citric  acid,  became  equal  to  that  of  a  aN'/lO  solution  in  four  weeks. 

The  alkalinity  and  the  amount  of  crystals  seem  to  increase  with 
increased  surface  and  aeration.  N.  H.  J.  M. 

Nutrition  of  Wood- destroying  Fungi.  Basilius  Malenkovic 
{Centr.  Bakt.  Par.,  1906,  ii,  16,  405 — 4-16). — Experiments  with  Co7iio- 
phera  cerebella  showed  that  it  is  able  to  consume  nearly  all  the  sub- 
stances which  are  to  be  obtained  from  wood.  When  wood  is  attacked, 
more  substance  is  destroyed  than  is  utilised  for  the  nutrition  of  the 
fungus,  and  it  is  improbable  that  any  one  constituent  of  the  wood  is 
completely  consumed.  N.  H.  J.  M. 

Formation  of  Hydrogen  Sulphide  in  Mineral  Waters.  Thomann 
(Chem.  Centr.,  1906,  i,  579;  from  Schweiz.  Woch.  P/iarm.,  44,  5 — 6). 
— Experiments  by  Goslings  have  shown  that  the  formation  of  hydrogen 
sulphide  in  bottled  mineral  waters  must  be  attributed  to  the  presence 
of  micro-organisms ;  in  Passug  water  an  anaerobic  spirillum  which 
reduces  sulphates  has  been  detected.  P.  H. 

Adaptation  of  Yeast  to  Sulphurous  Acid.  Gilbert  Gimel 
(Chem.  Centr.,  1906,  i,  864  ;  from  Bui.  Assoc.  Chiin.  Sucr.  DisL,  23, 
669 — 672). — The  adaptation  of  yeast  to  sulphurous  acid  manifests 
itself  in  the  increase  of  oxidising  power.  The  presence  of  potassium 
carbonate  is  favourable,  whilst  monocalcium  phosphate  is  not.  A 
combination  of  sulphur  dioxide  with  the  yeast  cells  takes  place,  since 
the  percentage  of  sulphur  dioxide  in  the  ash  of  acclimatised  yeast  is 
much  greater  than  in  ordinary  yeast. 

The  employment  of  adapted  yeast  is  necessary  in  the  case  of  mashes 
containing  sulphurous  acid,  such  as  grape  and  molasses  mashes. 

N.  H.  J.  M. 

Influence  of  Colloids  on  the  Secretion  and  Action  of  Inver- 
taee.  E.vbico  Pantanelli  {Atti  Ii.  Accad.  Lincei,  1906,  [v],  15,  i, 
377— 385).— In  a  previous  publication  (Annali  Bot.,  1905,  113—142) 
the  author  showed  that  gum  arabic,  gelatin,  and  peptone  have  a  markedly 
favourable  influence  on  the  development  of  Mucor  stoloni/er  and  of 
a  race  of  yeast  isolated  from  Roman  bread  and  an  Ellipsoideus  yeast 
from  Chianti  wine,  that  both  the  internal  and  external  invertive  activity 
are  notably  diminished  by  gum  and  peptone,  whilst  gelatin  seems 
to  be  without  action,  and  that  with  the  above  yeasts  the  permeability 
of  the  protoplasts  towards  invertase  varies  along  with  the  permeability 
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for  certain  salts,  such  as  sodium  and  ammonium  chlorides  and  mag- 
nesium sulphate,  and  for  sugar.  The  permeability  has,  indeed,  its 
maximum  value  when  the  fermentative  activity  is  at  its  highest,  and 
is  considerably  diminished  by  the  above-named  colloids,  especially  by 
gum  and  peptone. 

Colloidal  silica,  Si(0H)4,  also  impedes  the  secretion  of  invertase,  but 
not  always  its  intercellular  production. 

As  the  age  of  the  cells  increases,  the  extra-cellular  invertive  activity 
also  undergoes  increase,  which,  in  the  case  of  yeasts,  corresponds  with  the 
augmentation  of  permeability  due  to  the  action  of  the  alcohol  and  other 
products  of  fermentation,  including  the  carbon  dioxide ;  like  certain 
injurious  substances,  the  latter  produces  a  marked  increase  in  the 
permeability.  In  Mucor,  also,  the  secretion  of  invertase  increases 
with  the  age  of  the  culture,  owing  to  the  action  of  the  products 
of  change  excreted  and  to  the  insufficient  aeration  of  the  submerged 
portion  of  the  mycelium. 

With  yeast  cells,  the  amount  of  invertase  reaches  a  maximum  at  the 
beginning  of  the  development  and  then  falls  both  inside  and  outside 
the  cell  if  the  surrounding  liquid  is  free  from  colloids.  In  presence  of 
the  latter,  it  also  reaches  a  maximum  inside  the  cells  at  the  commence- 
ment of  fermentation,  but  outside  the  cells  the  maximum  is  attained 
at  a  later  stage.  This  indicates  that  the  secretion  of  invertase 
is  not  merely  a  function  of  the  active  surface.  The  facts  that  sucrose 
disappears  more  quickly  than  the  invert  sugar  increases  and  that  the 
latter  disappears  only  slowly  indicate  that,  especially  in  the  early 
days,  the  sucrose  is  absorbed  as  such  by  the  yeast. 

With  Mucor  stolonifer  and  M.  mucedo,  the  internal  invertase  reaches  a 
maximum  at  about  the  sixth  day  in  cultures  on  a  non-colloidal  sub- 
stratum, whilst  it  increases  gradually  but  continuously  with  age  in 
presence  of  colloids.  In  both  cases,  the  external  invertase  increases 
continuously,  although  it  is  always  in  small  amount. 

The  unicellular  mycelium  of  Phycomyces  nitens  behaves  similarly  to 
that  of  Mucor,  but  multicellular  mycelia,  such  as  those  of  Penicillium 
glaucum  and  Botrytis  cinerea,  exhibit  certain  deviations  in  their  action. 

T.  H.  P. 

Action  of  Various  Reagents  on  Amoeba  Cultures.  J.  B. 
Thomas  {Chem.  Centr.,  1906,  i,  863;  from  Dep.  Int.  Bureau  Gov.  Lab. 
Manila,  1905,  No.  32,  17 — 29). — Boric  acid,  eucalyptol,  cassia  oil, 
ichthyol,  and  infusion  of  quassia  have  hardly  any  action  on  the  growth 
of  amoebse.  Tannic  acid  (1  per  cent.),  copper  sulphate  (1:2000), 
potassium  permanganate  (1:2000),  quinine  sulphate  (1:500),  silver 
nitrate  (1:2000),  argyrol  (1:500),  protargol  (1:500),  hinder  their 
growth  within  half  an  hour.  W.  D.  H. 

Organic  Acids  as  a  Source  of  Carbon  for  Algae.  O. 
Teeboux  {Chem.  Centr.,  1906,  i,  770  ;  from  Ber.  Deut.  Hot.  Ges.,  23, 
432 — 441). — Forty  different  species  of  algoe  have  been  cultivated  in 
a  sterilised  solution  of  ammonium  sulphate,  dipotassium  hydrogen 
phosphate,  magnesium  sulphate,  potassium  sulphate,  and  ferrous 
sulphate  to  which  005  or  01  per  cent,  of  one  of  the  following  acids 
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was  added  :  formic,  acetic,  propionic,  lactic,  butyric,  valeric,  oxalic, 
succinic,  malic,  tartaric,  and  citric  acids.  The  potassium  or  ammonium 
salt  was  used,  and  in  some  cases  the  amino-acid,  but  when  either  of 
the  two  latter  was  added  the  ammonium  sulphate  was  omitted  from 
the  culture  solution.  Twenty  species  of  algae  were  found  to  be  able 
to  derive  the  carbon  required  for  growth  fiom  an  organic  acid.  It 
was  remarkable,  however,  that  in  nearly  all  cases  acetic  acid  was  the 
only  acid  assimilated,  whilst  the  acids  which  had  longer  carbon  chains, 
and  the  constitution  of  which  therefore  approached  more  uearly  that 
of  sugar,  were  not  attacked.  Lactic  acid  was  assimilated  by  two 
species  and  butyric  and  citric  acids  each  by  one.  The  growth  of  some 
algae  was  but  slightly  less  when  ammonium  salts  of  the  acids  were 
used  instead  of  ammonium  sulphate  and  potassium  salts  ;  other  kinds 
were  apparently  affected  by  the  ammonia  liberated  by  the  consump- 
tion of  acid.  The  amino-acids  proved  less  suitable  ;  ammonia  was  also 
formed  by  the  assimilation  of  the  acids.  The  experiments  show  that 
even  from  the  physiological  point  of  view  there  is  no  sharp  line  of 
demarcation  between  moulds  and  green  plants  in  regard  to  nutrition, 
and  that  all  the  organic  substances  which  are  required  for  the  creation 
of  the  cell  may  be  derived  from  an  organic  acid.  E.  W.  W. 

Culture  Researches  with  Aspergillus  niger  and  Certain 
Amino-acids  and  Peptides.  Emil  Abderhalden  and  Yutaka 
Teruuchi  {Zeit.  j^hysiol.  Chem.,  1906,47,394 — 396). — Various  amino- 
acids  form  good  nutrient  material  for  moulds.  In  the  present  re- 
search, Aspergillus  niger  was  grown  on  a  medium  to  which  various 
peptides  were  added,  and  the  amount  of  mould  obtained  at  the  end  of 
given  time  weighed.  Glycine,  glycyl-glycine,  and  triglycine  were  found 
to  be  well  utilised ;  glycyl-alanine,  leucyl-glycyl-glycine,  and  amino- 
butyrylaminobutyric  acid  were  the  least  favourable.  In  most  cases 
oxalic  acid  was  found,  the  amount  of  which  is  regarded  as  a  measure 
of  intensity  of  growth.  W.  D.  H, 

Mould  Fungus  which  Decomposes  ParaflBn.  Otto  Rahn 
{Centr.  Bakt.  Par.,  1906,  ii,  16,  382— 384).— The  fungus  is  a  variety 
of  Penicillium.  In  addition  to  paraffin,  it  grows  well  on  palm  fat  agar 
and  on  stearic  acid,  but  not  on  yellow  vaselin.  The  paraffins  employed 
melted  at  45°  and  at  56",  and  were  carefully  purified.  In  two  experi- 
ments with  877  and  861  mg.  paraffin,  791  and  77*1  per  cent,  respec- 
tively was  decomposed  in  six  weeks.  N.  H.  J.  M. 

Sterilisation  of  Air  by  means  of  Ozone.  Donatien  Labbe 
{Chem.  Centr.,  1906,  i,  695  ;  from  Bev.  gen.  Chim.  appl.,  1905,  8, 
387 — 389). — The  addition  of  10  mg.  of  ozone  to  every  cubic  metre  of 
air  renders  the  air  perfectly  sterile.  P.  H. 

Poisonous  Action  of  Formic  Acid  on  DiflEerent  Fungi. 
WiLiiELM  Hennebeuo  {Chem.  Centr.,  1906,  i,  694—695;  from  Zeit. 
'Spirittis-ind.,  29,  34 — 35). — The  numbers  given  are  the  j)ercentage8 
of  formic  acid  in  which  various  micro-organisms  failed  to  develop. 
Hay  bacilli,   004  j   acetic  acid    bacteria,  006 ;  lactic   acid    bacillus, 
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0"15  ;  and  yeast,  0-2.  The  resisting  power  of  yeast  could  doubtless 
be  increased  so  as  to  make  it  possible  to  employ  formic  acid  as  an 
antiseptic  in  yeast  factorie?,  <fec.  N.  H.  J.  M. 

Toxicity  of  Phenol  compared  with  that  of  other  Sub- 
stances. Thomas  Bokorny  [Chem.  Zeit.,  1906,  30,  554 — 556). — 
The  toxic  action  of  a  number  of  different  substances  at  various  dilu- 
tions has  been  studied  on  algje  and  moulds,  and  the  following  lethal 
doses  have  been  determined.  Ten  grams  of  yeast  are  killed  by 
0'05 — 0-1  gram  of  phenol,  0-02 — 004  gram  of  formaldehyde,  05 
gram  of  o-hydroxybenzaldehyde,  or  0'2 — 0"4  gram  of  acetic  acid.  The 
author  is  of  opinion  that  the  limit  of  dilution  at  which  a  particular 
substance  will  exert  its  toxic  action  is  dependent  on  the  dilution  at 
which  the  chemical  reaction  between  the  poison  and  the  proteid  of  the 
living  cell  will  take  place.  P.  H. 

Action  of  Alkalis  on  the  Development  of  Plants.  Albert 
EiNECKE  and  Theodor  Pfeiffer  {Chem.  Centr.,  1906,  i,  585—586; 
from  Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii,  171 — 172). — Calcium- 
zeolites  fix  potassium  manures  and  ammonium  sulphate.  Sodium 
chloride  always  increased  the  growth  of  the  plants  ;  the  highest  yields 
were  obtained  with  small  amounts  of  a  mixture  of  sodium  and  potass- 
ium chlorides.  It  is  probable  that  sodium  can  take  the  place  of 
potassium  to  a  great  extent,  N.  H.  J.  M. 

Separation  of  Acids  by  Roots  and  Mould  Hyphae  and  its 
Signification.  Gustav  Kunze  {Chem.  Centr.,  1906,  i,  1557;  from 
Jahrb.  iviss.  Bot.,  42,  357 — 391). — The  acid  secreted  by  180  seedlings 
of  garden  balsam  has  been  estimated  by  titration  with  decinormal 
potassium  hydroxide  solution  ;  a  quantity  of  acid  equivalent  to  0'5 
mg.  of  formic  acid  was  found  to  be  present.  The  acid  reaction  of  the 
secretion  is  probably  due  to  the  presence  of  organic  acids  formed  as 
intermediate  products  in  the  process  of  respiration.  The  liquid  gave 
the  reaction  for  sulphui'ic  acid  fairly  distinctly,  but  the  presence  of 
phosphoric  acid  appeared  doubtful.  The  elimination  of  carbon  dioxide 
by  the  roots  was  proved,  but  the  colour  reactions  obtained  in  the 
experiments  could  not  have  been  caused  by  carbonic  acid. 

Since  the  corrosive  action  of  the  plants  on  marble,  wollastonite,  and 
potassium-lead  glass  was  observed  even  when  the  plants  did  not  form 
a  distinctly  acid  secretion,  the  corrosion  must  be  caused  by  the  action 
•  of  carbon  dioxide  ;  the  plants  did  not  attack  felspars.  A  leucite- 
basalt  which  had  been  acted  on  by  cultures  of  Penicillium  was  found 
after  calcination  to  contain  7  per  cent,  more  of  substances  which  were 
soluble  in  acetic  acid  than  the  mineral  which  had  not  been  in  contact 
with  the  mould.  All  the  solutions  contained  potassium,  calcium,  mag- 
nesium, iron,  traces  of  chlorine  and  phosphoric  acid.  E.  W.  W. 

Probable  Causes  of  the  Differences  in  the  Relations 
between  the  Nutrition  of  Leguminous  and  Gramineous 
Plants.  Otto  Lemmermann  {Chem.  Centr.,  1906,  i,  586  ;  from  Verh. 
<jes.    deut.    Naturfwsch,    Aerzte,    1904,    ii,   145). — Gramineous  plants 
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evaporate  more  water  than  LeguminoscB,  and  hence  take  up  more 
soluble  matter  from  the  soil.  Leguminous  plants  can  do  without  the 
combined  nitrogen  in  the  soil,  and  by  means  of  their  extensive  root 
systems  and  greater  root  acidity  are  able  to  obtain  mineral  matter 
which  is  out  of  the  reach  of  gramineous  plants.  N.  H.  J.  M. 

Formation  of  DiflFerent  Respiration  Enzymes  depending  on 
the  Stage  of  Development  of  tue  Plants.  Wladimir  Palladin 
{Chern.  Centr.,  1906,  i,  1441  ;  from  Ber.  deut.  lot.  Ges.,  24,  'J7— 107). 
— It  was  shown  previously  {Ber.  deut.  hot.  Ges.,  23,  240)  that  the 
preponderance  of  one  or  another  respiration  enzyme  depends  on  the 
degree  of  development  of  the  plant.  Anaerobic  respiration  predomin- 
ates in  the  embryonal  organs  and  diminishes  with  the  progress  towards 
active  life.  Oxydase  is  almost  completely  absent  in  the  embryonal 
organs. 

The  relation  of  the  carbon  dioxide  of  anaerobic  respiration  to  that 
of  oxygen  respiration  (J/y)  was  found  to  be  as  follows  in  the  frozen 
plants  examined:  wheat  germs^l;  etiolated  bean  leaves  =  0'42  and 
04 1  ;  the  same  with  sugar  =  0'33  ;  the  same  after  sugar  and  exposure 
to  green  light  =  023  ;  old  leaf  of  Pleclogyne  japonica  =  0  71. 

X.  H.  J.  M. 

Effect  of  Impregnating  with  Nutritive  Salts  on  the  Ger- 
mination of  Seeds.  O.  Kambebsky  {Chern.  Centr.,  1906,  i, 
570 — 571  ;  from  Zeit.  landw.  Versuchswes.  Oesterr.,  9,  33 — 43). — 
Contact  of  seeds  for  forty-eight  hours  with  a  solution  containing 
equal  amounts  of  ammonium  nitrate,  potassium  nitrate,  hydrogen 
diammonium  phosphate,  and  hydrogen  disodium  phosphate,  as  pro- 
posed by  Iszleib  (Deut.  landw.  Presse,  1904,  No.  84),  resulted  in 
retarded  germination,  except  in  the  case  of  beet,  and  in  a  lower  ger- 
mination percentage.  Rust  and  mould  fungi  were  not  injured  by  the 
treatment.  N.  H.  J.  M. 

Effect  of  Calcium  Cyanamide  on  the  Energy  of  Germina- 
tion. Bartsch  {Cheia.  Centr.,  1906,  i,  585;  from  Yerh.  Ges.  deut. 
Xatui'/wsch.  Aerzle,  1904,  ii,  166 — 167). — Experiments  in  pots  con- 
taining 8  kilos,  of  soil,  of  which  one-third  received  2  grams  of  calcium 
cyanamide,  showed  that  the  germination  of  mustard,  oats,  and  barley 
wa.s  diminished  when  the  seeds  were  sown  immediately.  The  injurious 
effect  was  also  noticed  when  the  seeds  were  sown  a  week  later,  but 
was  lessened  in  the  case  of  barley.  After  an  interval  of  three  weeks, 
the  manure  had  no  injurious  action.  N.  H.  J.  M. 

A  Green  Organ  devoid  of  Aseimilatory  Power.  Jean 
I'KiKDEL  {Compt.  rtnd.,  1906,  142,  1092  — 1093).— The  ovary  of  Orni- 
iltwjalum  araincum  lias  an  inten.se  blackish-green  colour,  and  examina- 
t  ion  of  a  section  shows  tbat  it  contains  an  abundance  of  chlorophyll 
bodie.><,  which  liave  a  black  tint  towards  the  periphery.  On  exposure 
to  atmospheric  air,  the  ovary  does  not  assimilate  carl>on  dioxide, 
although  it  respires  vigorously  ;  thus,  in  the  course  of  four  and  a  half 
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hours,  the  carbon  dioxide  content  of  air  surrounding  a  single  ovary 
rose  to  64  per  cent. 

The  leaf  of  Ornithogalum  arahicum  and  the  ovary  of  a  related 
species,  0.  unibellatum,  assimilate  normally  when  exposed  to  air  con- 
taining carbon  dioxide. 

It  is  suggested  that  the  abnormal  behaviour  of  the  ovary  of  0. 
arabicum  may  be  due  to  an  alteration  of  the  peripheral  chlorophyll 
bodies,  so  that  they  do  not  assimilate^  and  in  addition  act  as  a  screen 
preventiog  assimilation  by  the  normal  chlorophyll  bodies  of  the 
interior  of  the  ovary.  T.  A.  H. 

Argemone  Seeds  from  Curagoa.  W.  H.  Bloemendal  (Ckem. 
Centr.,  1.906,  i,  1556;  from  Pharm.  Weekhlad,  43,  342—346).— 
Seeds  of  At'gemone  cdhijtora,  A.  speciosa,  A.  grandiflora,  A.  hispida,  and 
A.  Hunnemannii  from  Curagoa,  Cape  Verde,  and  St.  Eustatius  yielded 
about  37  per  cent,  of  a  fatty  oil.  The  oil  extracted  from  A.  speciosa 
by  means  of  carbon  tetrachloride  had  sp.  gr.  0"9435  at  15°,  iodine 
number  113"3,  and  saponification  number  200*2,  and  gave  a  deep  red 
coloration  with  nitric  acid.  An  alkaloid  was  present  in  small  quantity, 
but  it  was  not  identified  with  morphine.  E.  W.  W. 

Crystals  in  Herba  Conii.  Tunmann  (CAem.  Centr.,  1906,  i,  478 
from  Pharm.  Zeit.,  50,  1055 — 1057). — Leaves  of  Conium  maculatum 
which  had  been  immersed  in  alcohol,  were  found  to  contain  well 
formed,  rhombic  needles  and  prisms  of  a  yellow  or  orange-red  colour 
but  sometimes  nearly  colourless,  probably  a  dye  of  the  carotin  gi'oup 
They  occur  chiefly  in  the  lower  epidermis,  and  also  in  the  mesophyll  and 
nerve  vessels.  N.  H.  J.  M. 

Carotin  Crystals  [in  Herba  Conii].  Tunmann  {Chem.  Centr., 
1906,  i,  478—479  ;  from  Pharm.  Zeit.,  61,  1»).— Alcohol  (70—90 
per  cent.)  dissolves  the  green  colouring  matter  in  conium  plants,  whilst 
a  portion  of  the  yellow  colouring  matter  often  separates  in  the  form  of 
xanthocarotin  crystals.  The  latter  does  not  always  crystallise  in  the 
original  cells,  but  frequently  passes  in  solution  to  portions  of  the 
plant  free  from  chlorophyll  and  then  crystallises.  Numerous  other 
plants  were  similarly  treated,  but  none  of  them  showed  crystals  of 
carotin.  N.  H.  J.  M. 

Composition  of  Lemon  Juice.  Heinrich  LOhrig  {Zeit.  Nahr. 
Genussm.,  1906,  11,  441 — 445). — The  following  average  results  were 
obtained  on  the  analysis  of  ten  samples  of  the  juice  pressed  from 
fruit  in  the  author's  laboratory  :  total  solids,  lO'lSl  ;  citric  acid 
(anhydrous),  7'568 ;  ash,  0-364 ;  nitrogen,  0059 ;  invert  sugar, 
1-572;  glycerol,  0-220;  phosphoric  acid,  0023  per  cent.  The 
alkalinity  of  the  ash  corresponded  with  4-99  c.c.  of  Njl  acid  per 
100  c.c  of  juice.  W.  P.  S. 

Patty  Oil  from  the  Seeds  of  Manihot  Glaziovii.  Georg 
Fendleu  and  0.  KuuN  (CVtewi.  Cetitr.,  1906,  i,  768—769  ;  from  Jier. 
(ieut.  P/tarm.  Ges.,  16,  426 — 429). — The  seeds  of   Maniliot  Glaziovii 
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contain  9*94  per  cent,  of  fat,  and  the  kernels  and  pods  respectively  5*18 
and  6  66  of  water  and  35  "20  and  1*31  of  substances  extracted  by  ether. 
The  greenish-yellow  oil  extracted  by  means  of  ether  has  an  odour 
which  resembles  that  of  olive  oil  and  a  somewhat  harsh  and  bitter 
taste  ;  it  forms  clear  solutions  in  ether,  chloroform,  benzene,  carbon 
disulphide,  acetone,  amyl  alcohol,  «kc.,  but  becomes  turbid  on  the 
addition  of  light  petroleum  and  is  not  miscible  with  absolute  alcohol 
or  glacial  acetic  acid.  The  oil  becomes  turbid  at  4°,  but  does  not 
solidify  at  -17°;  it  has  a  sp.  gr.  0*9258  at  15°,  acid  number  2"18, 
siiponitication  number  1886,  Reichert-Meissl  number  0*7,  iodine 
number  137'0,  and  refractometer  number  62*9  at  40°,  and  contains 
106  per  cent,  of  glycerol  and  0  9  of  compounds  which  cannot  be 
saponified.  It  does  not  give  the  elaidin  test.  The  oil  dries  at  55°  in 
about  ten  hours,  but  only  in  several  weeks  at  the  ordinary  tempera- 
ture. The  fatty  acids,  which  consist  of  10'97  per  cent,  of  solid  acids 
melting  at  54°  and  89*03  of  liquid  acids,  have  a  mean  molecular 
weight  of  2S0'7  ;  the  mixture  melts  at  23*5°,  solidifies  at  205'^,  has  a 
sp.  gr.  08984  at  25°,  acid  number  1976,  saponification  number  200*1, 
acetyl  acid  number  179  9,  acetyl  saponification  number  200  6,  alcohol 
number  207,  and  iodine  number  1431.  The  iodine  number  of  the 
liquid  acids  is  163*6. 

Manihot  oil  may  possibly  find  a  technical  application  in  the 
manufacture  of  soap.  E.  W,  W. 

Comparative  Studies  on  Three  Species  of  Papaver.  Yittorio 
Pavesi  (Chem.  Centr.,  1906,  i,  690;  from  Atti  R.  1st.  Bot.  Univ.  Pavia, 
1906,  9). — E-headine  was  obtained  from  the  plants  by  stirring  up  the 
finely-powdered  substance  with  milk  of  lime,  allowing  the  mixture  to  dry 
in  the  air  for  two  to  three  days,  and  then  extracting  with  ether.  The 
alkaloid  was  then  removed  from  the  ether  by  means  of  a  solution  of 
sodium  tartrate,  from  which  it  was  subsequently  precipitated  by 
ammonia.  Rheadine  forms  thin,  doubly-refracting  needles,  which 
darken  at  238—240°  and  melt  at  245 — 247°  (compare  Hesse,  Annalen, 
1866,  140,  146) ;  it  is  slightly  soluble  in  95  per  cent,  alcohol,  but  rather 
more  so  in  benzene  or  warm  amyl  alcohol ;  it  forms  a  platinichloride 
of  the  formula  (C2iH2i06N).,,H2PtCl6,2H20.  Rheagenine,  which, 
when  crystallised  from  alcohol,  melts  at  235 — 237*5°,  appears  from  its 
index  of  refraction  to  be  isomeric  with  rheadine.  Rheagenine  is  rather 
more  soluble  in  alcohol  than  rheadine,  and  on  treatment  with  bromine 
water  or  hydrobromic  acid  yields  a  more  stable  tribromide  than  the 
latter.     Both  substances  give  the  same  colour  reactions. 

Fap<iver  Rhceas  contains  traces  of  meconic  acid.  Papaver  dubium  may 
be  readily  distinguished  from  Papaver  Rhceas  by  its  containitig  aporhein. 
Papaver  liybridum  contains  the  merest  traces  of  another  alkaloid  in 
addition  to  rheadine.  P.  H. 

Composition  of  Tamarind  Pulp.  Octave  Rembaud  {J.  Pharm. 
Chim.,  1906,  [vi],  23,  424— 430).— Samples  of  commercial  "crude" 
and  "  purified"  pulps  were  analysed  and  compared  with  pulp  prepared 
by  the  author  from  fruits  collected  at  riaigon.  The  principal 
ponsUtuents  found  were  tartaric  acid,  potassium   hydrogen   tartrate, 
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invert  sugar,  sucrose,  and  pectin.  The  "  dry  extract "  ranged  from 
62-8  to  73  per  cent.,  ash  from  2-8  to  3-2  per  cent.,  and  "total 
acidity/'  calculated  as  tartaric  acid,  from  11  "7  to  15 '8  per  cent. 

T.  A.  H. 

Medicinal  and  Useful  Plants  of  Brazil.  Theodor  Peckolt 
(Chem.  Centr.,  1906,  i.  250 — 251  ;  from  Ber.  deut.  pharm.  Ges.,  15, 
183—202.  Compare  Abstr.,  1904,  ii,  142,  764  ;  and  1905,  ii,  113).— 
The  amounts  of  water,  ash,  and  of  various  organic  constituents  were 
determined  in  the  following  varieties  of  Euphorbiacece:  Fhyllanthus 
niruri,  Hieronyma  alchorneoides,  Croton  achmocarpus,  C  compressus, 
C.  campestris,  C  lohatus,  Julocroton  fuscuscens,  Johannesia  p7nnceps, 
and  Hevea  brasiliensis.  The  last  is  the  most  important  source  of  india- 
rubber.  N.  H.  J.  M. 

Medicinal  and  Useful  Plants  of  Brazil.  Theodor  Peckolt 
(Chem.  Centr.,  1906,  i,  769 — 770;  from  Ber.  deut.  pharvi.  Ges.,  16, 
22—36.  Compare  Abstr.,  1904,  ii,  142,  764;  1905,  ii,  113).— The 
abstract  contains  a  detailed  description  of  the  amounts  of  various 
substances  in  the  following  plants :  Manihot  utilissima,  Manihot 
utilissima  var.  Cambaia,  Manihot  palmata,  Manihot  Glasiovii,  Ricinus 
communis  var.  brasiliensis,  radius,  genuinus,  and  microcarpus. 

E.  W.  W. 

Amount  of  Proteid  in  Barley,  and  Potassium  Manuring. 
Otto  Eeitmair  (Chem.  Centr.,  1906,  i,  154 ;  from  Zeit.  landw. 
Vtrsuchswes.  Oesterr.,  8,  983 — 1014.  Compare  Abstr.,  1903,  ii,  177).— 
Application  of  potassium  manure  resulted  in  increased  yields  of  grain, 
sometimes  very  considerable.  The  amount  of  proteids  was  not  reduced. 
The  quality  of  barley  depends  less  on  manuring  than  on  other 
conditions.  N.  H.  J.  M. 

Nutrition  of  Barley  with  Potassium  with  Reference  to  its 
Quality.  E.  Wein  {Chem.  Centr.,  1906,  i,  780—781  ;  from  Zeit.  ges. 
Brauw.,  QQ,  26 — 32). — The  application  of  potassium,  phosphoric  acid, 
and  nitrogen  in  soluble  forms  improves  the  quality  of  barley,  or,  if 
the  quality  is  already  satisfactory,  increases  the  yield.  The  crop 
requires  plenty  of  manure,  especially  when  the  plants  are  young. 
Potassium  should  therefore  be  applied  even  to  good  soils ;  small 
amounts  suffice  if  given  in  conjunction  with  plenty  of  dung.  Kainite 
is  preferable  to  40  per  cent,  potassium  salts,  except  in  the  case  of 
heavy  soils.  N.  H.  J.  M. 

Composition  of  the  Seed  of  Sugar  Beet.  Friedricii  Strohmek 
and  O.  Kallada  ((7/ie7rt.  Centr.,  1906,  i,  1440 — 1441  ;  from  Oesterr.-ung. 
Zeit.  Zucker-Ind.  Landw.,  35,  12—22). — The  fresh  seeds  contained 
9-66  per  cent,  of  water.  The  composition  of  the  dry  matter  free  from 
sand  was  as  follows:  nuclein,  3-16;  proteid,  17-25;  amides,  5-76; 
glycerides,  17*82  ;  phytosterol  (cholesterol),  0-96  ;  lecithin,  0-46  ;  starch, 
19-58;  pentoses,  303;  crude  fibre,   1-9;   oxalic  acid,  039;   and  ash. 
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4-99  per  cent.,  including  K^O,  1-09;  CaO,  0-23  ;  and  F.fi^,  2-70  per 
cent. 

jSTo  sucrose  or  other  reducing  sugar  was  detected.        N.  H.  J.  M. 

Chemical  Composition  of  the  Whey  and  Curd  during  the 
Manufacture  of  Bmmentaler  Cheese.  G.  Koestler  [Milchw. 
Zentr.,  1906,  2,  193 — 224). — The  paper  deals  with  the  changes  which 
take  place  in  the  constituents  during  the  making  and  ripening  of  this 
class  of  cheese.  The  addition  of  rennet  to  the  mixture  of  milk  and 
ripened  milk  causes  an  increase  in  the  soluble  nitrogenous  substances, 
and  the  inclusion  of  these  substances  in  the  curd  can  be  accomplished 
bj  the  methods  employed  in  the  manufacture  ;  this  is  of  importance, 
as  they  probably  play  an  important  part  in  the  subsequent  fermenta- 
tion of  the  cheese.  At  the  commencement  of  the  curdling,  the  proteid 
and  fatty  content  of  the  whey  decreases,  but  towards  the  end  of  the 
manufacture  the  amount  of  fat  in  the  whey  increases.  The  total 
amount  of  ash  in  the  whey  decreases,  but  the  soluble  ash  increases  as 
compared  with  the  insoluble  ash.  The  amount  of  calcium  and  phos- 
phoric acid  diminishes,  calcium  phosphate  being  removed  from  the 
whey  during  the  heating  of  the  cheese,  whilst  the  composition  of  the 
curd  (calcium  phosphate,  paracasein)  shows  no  alteration  during  the 
ordinary  working.  The  addition  of  rennet  imparts  a  coagulatiog 
power  to  the  whey,  which  remains  constant  during  first  operations, 
but  vanishes  during  the  heating  of  the  curd.  The  cause  of  the  rapid 
increase  in  the  acidity  of  the  whey  after  the  removal  of  the  curd  may 
be  due  to  concentration  and  to  lactic  acid  fermentation,  which  is 
favoured  by  the  presence  of  the  soluble  proteids.  W.  P.  S. 

Absorption  of  Phosphates  by  Soils.  Oswald  Schreiner  and 
George  H.  Failyer  {J.  Physical  C7iem.,  1906,  10,  239— 263).— The 
authors  have  made  experiments  on  the  absorption  of  phosphates  from 
solutions  of  monocalcium  phosphate  and  disodium  phosphate,  and  also 
ou  the  removal  of  the  absorbed  phosphates  by  water,  in  the  case 
of  four  types  of  soils — a  clay,  a  loam,  a  sandy  loam,  and  a  fine  sand. 
The  results  for  the  absorption  are  in  accord  with  the  differential 
equation,  rfy/(/t;  =  A'( 4 -y),  where  A  is  the  maximum  amount  which 
the  soil  can  take  up,  y  is  the  amount  taken  up  when  volume  v  has 
passed  through  the  soil.  For  the  removal,  the  equation  rfy/t/y  =  K{i/  -  B) 
is  in  accord  with  the  experiments,  B  being  the  quantity  of  phosphate 
not  removable  from  the  soil  by  a  reasonable  quantity  of  water.  The 
experimental  values  of  y  only  approached  near  to  A  in  the  case  of  the 
sand,  and  the  values  of  the  constants  appear  to  be  the  same  for  the 
two  phosphates  examined  in  the  case  of  the  clay  and  loam,  but  were 
different  in  the  sandy  loam  and  sand.  L.  M.  J. 

Destruction  of  Nematodes  by  treating  the  Soil  with  Carbon 
Bisulphide  and  its  Efifect  on  Sugar  Beet.  Her-man-.n  Wilfarth, 
Hkruan.n  Roemer,  and  Gustav  Wimmer  (C/t«m.  Centr.,  1906,  i, 
492—493;  from  Zeit.  Ver.  Jiubenzucker-Ind.,  1906,  1  —  18).— Treat- 
ment of  the  soil  for  three  days  with  carbon  disulphide  completely 
deatroyetl  the  nematodes. 
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As  regards  the  effect  of  nematodes  on  the  plants,  it  was  found  that, 
as  compared  with  normal  roots,  the  following  amounts  of  different 
constituents  were  withdrawn:  nitrogen,  59*6;  KgO,  70  87  3  MgO, 
44'5 ;  and  PoOg,  70'87  per  cent.  The  assimilation  of  sodium  was 
diminished  by  only  13 '35  per  cent,  in  the  root  and  increased  by 
5*26  per  cent,  in  the  leaf.  Calcium  assimilation  was  increa>ed.  The 
amount  of  sugar  in  the  dry  matter  increased,  owing,  probably,  to 
nitrogen  being  deficient.  N.  H.  J.  M. 

Action  of  Carbon  Bisulphide  on  Lower  Vegetable  Organ- 
isms and  its' Importance  for  the  Fertility  of  Soils.  Berthold 
H^mz^  {Gentr.  Bakt.  Par.,  1906,  ii,  16,  329— 358).— The  immediate 
effect  of  carbon  disulphide  in  the  soil  is  to  suppress  the  production  of 
amides  and  ammonia  by  putrefactive  processes,  and  also  nitrification  ; 
at  the  same  time,  the  conditions  become  favourable  to  nitrogen-fixing 
organisms,  especially  Azotohacter.  Subsequently,  there  is  increased 
conversion  of  proteids  and  other  organic  nitrogen  compounds  into 
amides  and  ammonium  compounds,  whilst  nitrification  is  resumed 
with  increased  vigour. 

As  regards  other  effects  of  carbon  disulphide,  it  is  noticed  that  soil 
so  treated  retains  more  moisture  during  a  prolonged  drought  than 
untreated  soil.  Fallow  soil  treated  with  carbon  disulphide  remained 
practically  free  from  weeds.  N.  H.  J.  M. 

Amount  of  Chlorine  in  Rain-water.  Willem  P.  Jorissen 
{Chem.  Centr.,  1906,  i,  698;  from  Cliem.  Weekhlad,  1906,  3,  42—43). 
— As  a  result  of  ninety-two  experiments,  the  author  has  found  that,  in 
certain  districts  near  the  North  Sea,  the  mean  proportion  of  chlorine 
in  rain-water  is  about  29*6  mg.  of  chlorine  per  litre.  P.  H. 

Amounts  of  Nitrogen  as  Ammonia  and  as  Nitric  Acid, 
and  of  Chlorine  in  the  Rain-water  collected  at  Rothamsted. 
Norman  H.  J.  Miller  {J.  Agric.  Scl,  1905,  1,  280— 303).— In 
addition  to  the  whole  of  the  analyses  of  the  monthly  samples  of  rain- 
water collected  at  Rothamsted  to  August,  1905  (compare  Proc,  1902, 
18,  88),  a  summary  is  given  of  results  (yearly  averages)  obtained  at  about 
thirty  different  places  situated  both  in  tropical  and  non-tropical  countries 
(compare  Ingle,  this  vol.,  ii,  302 ;  and  Leather,  following  abstract). 

As  regards  total  nitrogen,  whilst  considerable  variations  which  are 
ditficult  to  explain  occur  in  the  case  of  places  similarly  situated,  it 
would  seem  that  great  differences  in  climate  are  not  necessarily  coin- 
cident with  any  very  material  difference  in  the  amounts  of  nitrogen 
brought  down  by  the  rain,  which  only  vary  between  3  and  5  lbs,  per 
acre  per  annum  in  places  so  differently  situated  as  Rothamsted  (3*84), 
Manhattan  (3-64),  Calcutta  (299),  Colombo  (4-93),  and  British  Guiana 
(2  99  lbs.).  "Whilst,  however,  in  non-tropical  countries  most  of  the 
nitrogen  (about  70  per  cent.)  is  in  the  form  of  ammonia,  in  tropical 
rain  the  relation  of  nitric  nitrogen  is  generally  higher,  and  in  some 
cases  (Barbados  and  British  Guima)  there  is  considerably  more  nitric 
nitrogen  than  nitrogen  as  ammonia. 

Further  analyses  are  very  desirable,  especially  such  as  will  throw 
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light  on  any  differences  in  the  composition  of  rain  due  to  land  and  sea 
winds,  both  in  tropical  and  non-tropical  situations.  N.  H.  J.  M. 

Composition  of  Indian  Rain  and  Dew.  John  W.  Leatheb 
{Mem.  Dept.  Agric.  India.  Chem.  Ser.,  1906,  1,  No.  1,  11). — Deter- 
minations of  nitrogen  as  ammonia  and  as  nitrates  and  nitrites  in 
samples  of  rain-water  (generally  two  per  month)  collected  at  Dehra 
Dun  from  January  to  December,  1904,  and  at  Cawnpore  from  May  1, 
1904,  to  April  30,  1905  (compare  this  vol.,  ii,  302). 

The  dew  collected  in  a  large  gauge  (I/IOOO  acre)  at  Cawnpore  from 
September  16,  1904,  to  March  15,  1905,  amounted  to  0'170  inch  and 
contained  nitrogen  ammonia  =0  055.  and  nitric  nitrogen  =0"056  lb. 
per  acre,  the  amounts  per  million  varyicg  from  0"85  to  2  65  and 
0-51  to  4- 12  respectively.  K.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Cyanamide  on  Mineral 
and  on  Peaty  Soils.  Decomposition  of  Calcium  Cyanamide 
in  Different  Soils.  Hjalmar  von  Feihtzex  {Chem.  Centr.,  1906, 
i,  584 — 585;  from  Verh.  Ges.  deut.  Xatur/orsch.  Aerzte,  1904,  ii, 
157 — 159). — Satisfactory  results  were  obtained  with  barley  and  wheat 
grown  (in  pots)  in  loamy  and  sandy  soils,  whilst  in  the  case  of  oats 
and  potatoes  grown  in  peaty  soil,  calcium  cyanamide  had  very  little 
effect.  N.  H.  J.  M. 

Calcium  Cyanamide.  E.  Wein  (Chem.  Centr.,  1906,  i,  585  ;  from 
Verh.  Ges.  deut.  Xatnr/ursch.  Aerzte,  1904,  ii,  162). — In  loamy  sand 
and  in  peaty  soil  containing  3  per  cent,  of  calcium  carbonate,  calcium 
cyanamide  gave,  with  barley,  results  similar  to  ammonium  salts.  As 
a  manure  for  vegetables,  calcium  cyanamide  was  found  to  be  equal  to 
ammonium  salts  and  in  many  cases  equal  to  nitrates.  The  amount  of 
lime  in  the  soil  is  not  very  important.  N.  H.  J.  M. 

Preservation  of  Farmyard  Manure.  Heineich  Immendorff 
(Cfiem.  Centr.,  1906,  i,  584  ;  from  Vtrh.  Ges.  deut.  Xatur/orsch.  Aerzte, 
1904,  ii,  148 — 151). — Kainite  and  superphosphate  gypsum  at  the  rate 
of  1'5 — 2  kilos,  per  lOUO  kilos,  live  weight  of  the  animals  had  practi- 
cally no  effect  on  the  loss  of  nitrogen.  Sulphuric  acid  considerably 
diminished  the  loss,  but  its  employment  is  not  recommended.  A  larger 
amount  of  superphosphate  gypsum  (3  kilos  )  gave  better  results,  the 
loss  of  nitrogen  being  only  1 1  "6  per  cent.  The  best  results  were  obtained 
with  peat  litter,  loss  of  nitrogen  being  reduced  to  7'3  per  cent. 

N.  H.  J.  M. 
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Simplified  Measurement  and  Reduction  of  Gases.  H.  Rebex- 
8T0EFF  {Chem.  Zeil.,  1906,  30,  486— 487).— An  apparatus  for  the  rapid 
measurement  of  the  volume  of  hydrogen  evolved  by  the  action  of  an 
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excess  of  acid  on  a  known  weight  of  metal.     For  the  method  of  work- 
ing, the  original  paper  should  be  consulted.  P.  H. 

Filter  Tubes  for  Collection  of  Precipitates.  Samuel  L. 
Penfield  and  W.  M.  Bradley  (Amer.  J.  Sci.,  Iy06,  [iv],  21,  453 — 456). 
— The  tubes  consist  of  a  piece  of  combustion  tubing  about  17  to  22  mm. 
diameter  drawn  out ;  a  support  of  perforated  platinum  foil  with  a 
platinum  wire  soldered  to  its  centre  is  inserted  so  that  the  wire  drops 
into  the  narrowed  portion  of  the  tube  ;  a  layer  of  asbestos  is  then  spread 
on  the  platinum.  Instead  of  platinum  a  layer  of  powdered  quartz  may 
be  used,  and  the  asbestos  is  evenly  spread  on  this  by  filling  the  tube 
with  water,  closing  the  lower  end,  suspending  the  asbestos  in  the  water 
and  then  allowing  it  to  flow.  Several  examples  of  experimental  numbers 
are  given  as  test  of  the  accuracy  of  these  filter  tubes.  L.  M.  J. 

Application  of  the  Pycnometric  Method  to  the  Determina- 
tion of  the  Weight  and  Volume  of  Precipitates  suspended 
in  Liquids.  Henri  Gillot  and  A.  Grosjean  {Chem.  Centr.,  1906,  i, 
867—868;  horn  Bull.  Soc.  chim.  Belg.,  19,  190— 211).— If  P  =  total 
weight  of  the  mixture  of  precipitate  and  mother-liquor,  D  =  sp.  gr.  of 
the  mixture,  V=  total  volume,  p  =  weight  of  precipitate,  p  =  weight 
of  filtrate,  v  =  volume  of  precipitate,  v  =  volume  of  filtrate,  d  —  sp.  gr. 
of  precipitate,  and  d'  =  sp.  gr.  of  filtrate,  then  j)  =  {D  -  d')  Vk,  in  which 
]i  =  weight  of  precipitate  which  corresponds  with  the  difference  of  the 
sp.  gr.  of  the  mixture  and  the  filtrate  for  a  given  volume  v.  k  varies  in- 
versely with  the  sp.  gr.  of  the  precipitate  and  is  readily  determined  for 
each  substance  :  k=p/{D^d')V.     ^ince  v=V- {P -p)/d', 

d=p/r-{p-p)/d. 

The  volume  of  precipitates  in  the  condition  in  which  they  are  formed 
is  readily  calculated  from  the  results  of  pycnometric  determinations  by 
means  of  the  above  formulae. 

In  the  action  of  barium  chloride  on  sodium  sulphate,  ammonia  on 
aluminium  sulphate,  sodium  hydroxide  on  copper  sulphate  and  sulphuric 
acid  on  lead  acetate,  the  absorption  by  the  precipitate  is  practically  nil, 
and  it  may  be  assumed  that  the  composition  of  the  filtrate  which  is 
readily  withdrawn  is  the  true  composition  of  the  mother  liquor  at  the 
moment  of  formation  of  the  precipitate.  In  the  following  table,  the 
possible  errors  involved  in  the  calculation  for  10  grams  of  precipitate 
when  the  volume  of  the  mixture  is  a  litre  and  the  weight  of  precipitate 
about  10  grams  are  given  : 

PbSO^ 1)6-20  ±0  018  c.c.  Mean  of    4  expta. 

BaSO^ X)4-40  ±0042,,         „       „  15       „ 

CuO,2H20  />3-08atl5°  ±0-126    „         „      „    4       „ 

Al203,3H20 Z>2-46atl5°  -f01&4    „         „      „    4       „ 

CaCgb^     —  +0-527   „         „      „    5       „ 

Cupric  hydroxide   is  stable  in   very  dilute  solutions  in  presence  of 
sugar. 

In  all  the  other  reactions  examined,  except  that  of  calcium  chloride 
on  ammonium  oxalate,  it  was  found  that  the  formation  of  the  precipi- 
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tate  did  not  cause  any  absorption  of  the  dissolved  substance  or  of  the 
solvent  and  that  the  value  of  k  calculated  from  the  sp.  gr.  of  the  61trate 
corresponded  with  that  calculated  from  the  theoretical  sp.  gr. 

Further  details  are  given  in  the  original  paper  and  the  effect  of 
increase  of  D  on  the  coefficient  k  is  also  discussed.  E.  W.  W. 

An  Improved  Extraction  Cup.  E.  Bruce  Warbex  (Chem. 
News,  1906,  92,  228). — Two  designs  of  extraction  cups  are  given,  for 
which  the  original  article  should  be  consulted.  The  apparatus  has 
been  constructed  for  general  extraction  purposes  and  the  novel  feature 
is  that  the  extraction  takes  place  at  tbe  boiling  temperature  of  the 
solvent,  the  cup  being  partly  immersed  in  the  solvent,  whilst  the  con- 
densed solvent  from  the  redux  condenser  falls  into  the  cup. 

L.  DE  K. 

An  Indicator  for  Strong  Acids  and  Bases.  Henry  J.  H. 
Fenton  (/Voc.  Camb.Fhil.  Soc,  1906,  13,  298— 299).— The  condensa- 
tion derivative  of  methylfurfuraldehyde  of  composition  C^^HgO^,  pre- 
viously described  by  the  author,  has  useful  properties  as  an  indicator 
(Trans.,  1903,  83,  187).  Test  papers,  prepared  from  the  aqueous- 
alcoholic  solution,  give  a,  bright  green  with  primary  amines  in  acetic 
acid  solution,  and  a  bright  blue  with  carbamide  in  hydrochloric  acid. 
With  alkalis,  a  fine  violet-blue  is  obtained,  and  the  variation  of  the 
colour  intensity  is  a  rough  indication  of  the  concentration  of  the 
bydroxyl  ions.  The  colour  is  just  visible  in  a  O'OlxY  solution  of 
potassium  hydroxide  or  a  l"8iV  solution  of  ammonia.  If  the  reagent 
is  fused  at  about  120°  with  carbamide,  a  colourless  base  is  obtmned 
which  gives  blue  colours  with  strong  acids  above  decinormal  concen- 
•^ration  and  with  acetic  acid  at  about  12  — 13  x  .V.  L.  M.  J. 

Estimation  of  Moisture  in  Natural  Solid  Fuels.  Eugenic 
Manzella  {Gazzetia,  1906,36,  i,  109 — 113). — The  most  satisfactory 
method  yet  proposed  for  estimating  moi.sture  in  coals,  kc,  consists  in 
heating  the  powdered  coal  in  a  current  of  dry  hydrogen  or  carbon 
dioxide  at  lOO'^.  This  temperature  is,  however,  not  suliiciently  high 
to  remove  completely  the  water  from  fuels  which  i-etain  it  tenaciously. 
A  simpler  method  is  to  place  <a  clock  glass  containing  the  powdered 
fuel  in  a  Scheibler  desiccator  with  phosphoric  oxide  above  and  under- 
neath it,  and  then  to  evacuate  the  desiccator ;  all  the  moisture  is 
removed  in  this  way  in  at  most  twenty-four  hours.  The  results  ob- 
tained are  very  nearly  the  same  Jis  are  given  by  heating  the  coal  at 
1 1 5°  in  a  current  of  dry  hydrogen.  T.  H.  P. 

Detection  of  Iodides  in  the   Dry   Way.      Bebnhard   Merk 
•iLem.  Cenlr.,  1906,  i,  397;  from  I'/ianu.  ZeiL,  50,  1022).— The  sub- 
Ntance  is  rubbed  with  0  1  gram   of  potassium  persulphate  and  1  gram 
of  Htarch,  whidi  will  turn  blue  if  iodides  are  present.  L.  DE  K. 

Back  Reactions  in  Iodine  Titrations.  Johv  H.  Davies  and 
hucAK  p.  Pekman  {Chem.  News,  1906,  93,  225).— When  titrating 
copper  sulphate  or   potassium   dichi-oaiate  with   potasKiuni  iodide  and 
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thiosulphate,    the    decolorised   liquid   often   turns  blue   again ;    i>er- 
manganates  or  hypochlorites  cause  less  trouble. 

This  t)ack  reaction  may  be  prevented  by  using  a  sufficiency  of  potass- 
ium iodide.  The  authors  recommend  1  gram  of  this  salt  in  10  c.c. 
of  water  for  25  c.c.  of  N/IO  dichromate,  and  2  grams  in  20  c.c.  of 
water  for  1  gram  of  crystallised  copper  sulphate  in  50  c.c.  of  water. 

L.   DE   K. 

Estimation  of  Dissolved  Oxygen  in  Sea  Water.  Willem  P. 
JoHissEN  and  Wilhelm  E.  Ringer  [Chem.  Centr.,  1906,  i,  275 — 276; 
from  Chem.  Weekblad,  2,  781 — 791). — A  comparison  of  the  processes 
of  Bjerrum  and  of  Romijn.  In  both  methods  (which  are  really  modi- 
fications of  Winkler's  process),  use  is  made  of  an  alkaline  solution 
containing  manganous  chloride,  potassium  iodide,  and  sodium  hydr- 
oxide, but  Romijn  also  adds  sodium  potassium  tartrate  to  prevent  the 
formation  of  a  precipitate.  The  authors  now  state  that  this  addition 
causes  a  slight  deficiency  in  the  amount  of  oxygen  determined,  at  least 
when  dealing  with  sea  water,  which  contains  large  proportions  of 
calcium  and  magnesium  salts.  L.  db  K. 

Estimation  of  [Combined]  Nitric  Acid  in  Water.  Paul 
Deawe  {C/iem.  Zeit,  1906,  30,  530— 531).— One  hundred  c.c.  of  the 
sample  are  evaporated  to  dryness  with  addition  of  pure  hydrochloric 
acid,  and,  after  expelling  the  last  traces  of  acid  by  repeated  moisten- 
ing with  water  and  drying,  the  residue  is  dissolved  and  titrated  with 
iV/iO  silver  solution.  From  the  result  is  deducted  first  the  number  of 
c.c.  of  silver  required  by  the  pre-existing  chlorine,  and  also  the  number 
of  C.C.  of  iVYlO  acid  required  for  the  neutralisation  of  any  earthy  or 
alkali  carbonates. 

The  balance  of  iV/lO  silver  is  then  calculated  into  nitric  acid. 

L.    DE    K. 

Estimation  of  Water-soluble  Phosphoric  Acid  and  Total 
Phosphoric  Acid  in  Superphosphates.  Karl  Rohm  (Chem.  Zeit., 
1906,  30,  542 — 543). — A  series  of  experiments,  fully  tabulated, showing 
the  importance  of  using  a  shaking  apparatus  when  making  an  aqueous 
extract  of  a  superphosphate,  and  also  the  advantage  of  a  stirring 
apparatus  when  precipitating  the  phosphoric  acid  with  the  magnesium 
citrate  mixture.  The  phosphate  should  bo  dissolved  in  nitro-hydro- 
chloric  acid,  nitric  acid,  or  mixed  sulphuric  and  nitric  acids,  not  in 
hydrochloric  acid  alone.  L.  de  K. 

Modified  Bettendorfs  Reagent.  Annibale  Ferraho  and 
Arturo  Carobbio  {(Jhem.  Centr.,  1906,  i,  398;  from  Boll.  Chim. 
Farm.,  44,  805 — 807). — A  few  centigrams  of  dry  substance  are  heated 
in  a  test-tube  with  a  few  centigrams  of  metallic  tin  and  about  twelve 
drops  of  strong  hydrochloric  acid.  In  the  presence  of  traces  of  arsenic, 
the  liquid  turns  reddish-brown,  and,  finally,  gives  a  more  or  less 
abundant  black  deposit.  Antimony  gives  at  once  a  black  deposit,  but 
leaves  the  supernatant  liquid  colourless. 
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If  the  substance  is  coloured,  a  little  more  tin  should  be  used  so  as 
to  reduce  the  colouring  matter.  L.  de  K. 

Detection  of  Boric  Acid.  Giuseppe  Yelardi  {Gazzetta,  1906, 
36,  i,  230 — 232). — The  author  suggests  an  improvement  of  the  method 
of  testing  for  various  acids  given  by  Castellana  (Abstr.,  1905,  ii,  420), 
which  he  carries  out  as  follows.  A  short  length  of  glass  tubing  is 
drawn  out  to  a  fine  point  at  one  end,  and  the  mixture  of  substance 
and  potassium  ethyl  sulphate  introduced  at  the  other  end,  which  is 
then  fused  up.  The  tube  is  turned  so  that  the  substance  falls  into  the 
sealed  end,  which  is  then  heated,  the  vapours  evolved  being  ignited. 
It  is  found,  however,  that  a  green  flame  is  obtained  with  ammoniacal 
cuprous  chloiide,  cupric  chloride  and  carbonate,  sodium  chloride, 
ammonium  chloride,  sodium  phosphate  or  chloral,  as  well  as  with  a 
borate.  The  author  finds  that  O'OOOl  gram  of  sodium  borate  can  be 
detected  by  means  of  turmeric  paper,  whilst  Castellana's  method  is 
not  sensitive  to  less  than  0*0005  gram  of  borax.  T.  H.  P. 

Detection  of  Boric  Acid.  Reply  to  Velardi.  Vincenzo  Castel- 
lana {Gazzetta,  1906,  36,  i,  232 — 236.  Compare  preceding  abstract). 
— The  coloured  flames  obtained  by  Velardi  {loc.  cit.)  with  other  sub- 
stances than  borates  are  caused  by  particles  of  the  solid  being  carried 
along  with  the  vapours  owing  to  the  shape  of  the  tube  used  by  this 
author.  The  sensitiveness  of  the  reaction  of  boric  acid  with  turmeric 
paper  is  disturbed  by  the  presence  of  other  substances.         T.  H.  P. 

Estimation  of  Boric  Acid,  alone  and  in  the  Presence  of 
Phosphoric  Acid.  Rodger  J.  Manning  and  William  R.  Lksq 
{J.  Soc.  Chem.  Ind.,  1906,  25,  397  — 398).— This  paper  deals  primarily 
with  the  separation  of  boric  acid  as  the  trimethyl  ester  and  its  subse- 
quent gravimetric  estimation  as  the  barium  salt.  The  boric  acid,  or 
one  of  its  salts  acidified  with  sulphuric  acid,  is  distilled  with  about 
350  c.c.  of  methylated  spirit  and  the  distillate  received  in  a  vessel 
containing  concentrated  barium  chloride  solution.  The  distillate  is 
then  exactly  neutralised  with  iV/2  sodium  hydroxide  solution  and  the 
resulting  precipitate  of  barium  borate,  Ba(B02)2,  collected  on  a  filter, 
washed  with  alcohol,  dried  at  110°,  and  weighed.  An  alternative 
method  is  to  receive  the  distillate  in  water  and  titrate  the  boric  acid 
in  the  usual  way,  after  the  addition  of  glycerol. 

Where  Ixjth  borates  and  phosphates  occur  in  a  mixture,  the  latter 
is  treated  with  A'/ 10  sulphuric  acid  until  acid  to  methyl-orange  in 
order  to  lil)erate  the  phosphoric  and  boric  acids.  Njb  sodium 
hydroxide  solution  is  then  run  in  until  the  solution  is  neutral  to  this 
indicator.  Glycerol  is  now  added  and  the  titration  of  the  boric  acid 
ompleted.  W.  P.  S. 

An  Improved  Form  of  the  William  Thomson  Calorimeter. 
Tno.MAS  Gray  {J.  Soc.  C/Ktvi.  Ind.,  1906,  25,  409— 41 1).— Some  modi- 
ticatioDs  have  been  introduced  to  render  the  original  apparatus  more 
durable  and  more  convenient  to  handle.  They  consist  in  the  substitu- 
tion of  thin  perforated  brass  discs  for  the  wire  gauze  battles  and  the 
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replacement  of  the  bulged  glass  combustion  chamber  by  a  straight, 
somewhat  wider,  glass  tube.  An  arrangement  for  the  electrical 
ignition  of  the  coal  is  also  made.  The  glass  combustion  txibe  is  about 
.6 '5  inches  long  by  two  inches  in  diameter  and  rests  loosely-clamped  on 
a  perforated  metal  base ;  a  brass  tube  for  supplying  the  oxygen  passes 
through  a  thick-walled  rubber  tube  attached  to  the  drawn-out  upper 
end  of  the  combustion  chamber.  Two  upi  ight  brass  tubes  are  fixed  to 
the  metal  base  and  joined  at  the  top  by  a  vulcanite  cross-piece  provided 
with  terminals.  Through  one  of  these  tubes  passes  an  insulated  wire 
connected  with  a  short  insulated  vertical  rod  inside  the  combustion 
chamber.  A  second  rod,  bent  into  the  form  of  a  ring  to  support  the 
crucible,  is  in  connection  with  the  metallic  base.  The  upper  ends  of 
these  two  rods  are  slightly  higher  than  the  top  of  the  crucible  and  are 
connected  by  means  of  a  thin  platinum  wire  which  can  be  made  to 
glow  by  the  passage  of  an  electric  current.  The  current  may  be 
obtained  from  storage  cells  or  from  the  ordinary  lighting  mains.  In 
the  latter  case  a  resistance  must  be  used,  and  this  may  consist  of  a 
bottle  containing  sodium  hydi-oxide  solution  in  which  are  placed  two 
spiral  copper  electrodes,  one  at  the  bottom  of  the  bottle  and  the  other 
towards  the  top.  The  wire  attached  to  the  upper  electrode  is  capable 
of  being  moved  up  and  down  through  the  cork  of  the  bottle  so  as  to 
regulate  the  distance  between  the  electrodes.  This  distance  must  be 
such  that  the  platinum  wire  above  the  crucible  just  glows.  The  wire 
connecting  with  the  lower  electrode  is  surrounded  by  a  glass  tube 
reaching  from  the  cork  nearly  to  the  bottom  of  the  bottle,  and  the 
whole  is  conveniently  fixed  to  a  board  provided  with  terminals,  a 
circuit-making  key,  &c.  Further  adjustment  of  the  resistance  may  be 
effected  by  altering  the  concentration  of  the  sodium  hydroxide  solution. 

W.  P.  S. 

Electrical  Conductivity  of  Sea  Water.  Ernst  Kuppin  {Zett. 
anorg.  Chem.,  1906,  40,  190 — 194). — As  the  measurement  of  the 
electrical  conductivity  is  now  employed  as  a  rapid  and  convenient 
method  for  determining  the  amount  of  salt  in  sea  water,  the  author 
has  made  a  series  of  measurements  with  samples  of  varying  strengths 
at  different  temperatures  and  gives  a  table  of  the  specific  conductivities, 
in  reciprocal  ohms,  at  0°,  15°,  and  25°,  of  waters  containing  from  5  to 
40  per  cent,  of  salt.  G.  S. 

Sodium  Nitrate  in  Preserved  Meat.  Ambroise  Andouard  (/. 
PJtarm.  Chim.,  1906,  [vi],  23,  417 — 418). — The  author  analysed  three 
samples  of  saltpetre  used  in  preserving  pork,  and  found  that  instead  of 
consisting  of  sodium  nitrate  they  contained  8465,  96"76,  and  98'03 
per  cent,  of  sodium  arsenate  and  13*28,  2'20,  and  1*47  per  cent,  of 
sodium  nitrate  respectively.  T.  A.  H. 

Estimation  of  Opalescent  Silver  Chloride  Precipitates. 
Koger  C.  Wells  {Amer.  Chem.  J.,  1906,  35,  508—509.  Compare  this 
vol.,  ii,  252). — Reference  is  made  to  statements  in  the  earlier  paper 
regarding  time  effects  in  nephelometry,  and  it  is  now  pointed  out  that 
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the  time  factor  must  be  carefully  regulated  for  intense  opalescences, 
but  is  of  much  less  importance  in  the  case  of  weak  opalescence?. 

E.  G. 

Use  of  the  Nephelometer.  Theodore  W.  Richards  (Amer.  Cliem. 
J.,  1906,  35,  510— 513).— Wells'  paper  (this  vol.,  ii,  252)  is  criticised, 
and  it  is  pointed  out  that  the  chief  precaution  required  in  nephelo- 
metric work,  namely,  that  the  unknown  solutions  to  be  estimated 
must  be  treated  in  exactly  the  same  way  as  the  stanlard  solutions 
used  for  comparison,  was  not  emphasised.  E.  G. 

Methods  for  Determining  the  Hydraulic  Value  of  Volcanic 
Pozzuolana.  Eugenic  Manzella  {GazzHla,  1906,  36,  i,  113 — 123). — 
With  reference  to  the  method  of  determining  the  hydraulic  value  of 
pozzuolana  by  measuring  the  amount  of  lime  absorbed  from  lime-water 
in  a  given  time,  the  author  finds  that  clay  and  arable  soil  also  absorb 
lime  in  this  way.  The  latter  absorption  is,  however,  soon  at  an  end, 
whilst  that  effected  by  the  pozzuolana  gradually  increases  with  the  time. 
It  is  hence  easy  to  distinguish  hydraulically  inert  materials  from  true 
pozzuolana  (compare  Vicat,  Ann.  Chim.  Phys.,  1826,  197,  and  Giorgis 
and  Alvisi,  Abstr.,  1900,  ii,  348  and  545).  T.  H.  P.  " 

Estimation  of  Cadmium.  Hexbi  Baubigxy  {Compt.  rend.,  1906, 
142,  792—793, 959—96 1 .  Compare  this  vol.,  ii, 307).— The  metal  should 
be  in  the  state  of  sulphate  and  the  liquid  must  contain  at  least  2  per 
cent,  by  volume  of  sulphuric  acid.  Organic  acids  do  not  interfere,  but 
halogen  acids  should  be  absent.  After  heating  to  90^,  a  current  of 
hydrogen  sulphide  is  passed  until  the  liquid  has  cooled  to  50^.  In 
these  circumstmces,  the  precipitate  is  of  a  dense  character,  and  may 
be  collected  and  wa.-shed  without  difficulty.  The  filter  and  contents 
are  now  put  into  a  Saxe  crucible  placed  inside  a  porcelain  crucible 
heated  over  a  Wiessnegg  burner.  A  moderate  heat  is  applied  until 
he  paper  has  completely  charred,  and,  after  placing  over  the  crucible 
n  inverted  perforated  funnel,  the  temperature  is  raised  to  500^,  which 
uffices  to  burn  the  paper  completely.  The  residual  cadmium  sulphide 
IS  now  redissolved  in  hydrochloric  acid  and  evaporated  with  sulphuric 
acid  and,  finally,  heated  to  about  500°  to  convert  it  into  sulphate, 
which  is  then  weighed. 

In  presence  of  halogen  acids,  the  cadmium  sulphide  cannot  be  in- 
cinerated with  the  filter.  In  this  case  it  must  be  wa.shed  off  the  filter 
into  a  dish  ;  the  clear  supernatant  liquid  is,  to  prevent  any  loss,  passed 
again  tlu-ough  the  filter.  After  burning  the  filter  in  the  manner 
described,  the  whole  of  the  precipitate  is  converted  into  sulphate. 

L.  DE  K. 

Detection  and  Eatimation  of  Very  Small  Quantities  of  Lead 
in  Water.  Heunhaud  KOhn  {CIiaiu.  Centr.,  1906,  i,  1563—1564  ;  from 
Arb.  Kais.  O'es.-A,  23,  389—420). — The  errors  caused  by  the  incomplete 
precipitation  of  lead  sulphate  and  by  the  burning  of  the  filter  paf)er, 
render  the  gravimetric  estimation  of  small  quantities  of  lead  less 
trustworthy   than    the   volumetric.      A    freshly-prepared   mixture  of 
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25  c,c,  of  glacial  acetic  acid  with  500  c.c.  of  a  solution  of  sodium 
sulphide  containing  8  grams  in  500  of  water  is  added  to  4 — 5  litres  of 
the  water  in  which  the  lead  is  to  be  estimated.  In  order  to  filter  the 
colloidal  precipitate  of  lead  sulphide  which  is  formed,  100  grams  of 
sodium  nitrate  are  added,  and  the  mixture  shaken  with  2  grams  of 
short  fibres  of  pure  asbestos ;  the  nitrate  causes  the  precipitate  to  form 
a  coherent  mass,  which  attaches  itself  completely  to  the  surface  of  the 
asbestos.  The  fibres  are  then  removed  from  the  liquid  by  filtration 
through  an  asbestos  filter,  and  the  lead  sulphide  oxidised  on  the  filter 
by  means  of  hydrogen  peroxide  to  which  a  small  quantity  of  nitric 
acid  has  been  added.  The  lead  sulphate  is  dissolved  in  a  solution  of 
sodium  acetate  and  Ihe  lead  then  estimated  by  Diehl  and  Topf's 
method  (Abstr.,  1880,  752).  The  lead  dioxide  obtained  by  adding 
bromine  water  to  the  solution  of  the  sulphate  is  treated  with  a  solution 
of  potassium  iodide  and  sodium  acetate  acidified  with  acetic  acid. 
The  liberated  iodine  is  dissolved  by  an  excess  of  sodium  thiosulphate 
solution,  and  the  excess  then  titrated  with  centinormal  iodine  solution. 
O'l  mg.  of  lead  in  a  litre  of  water  may  be  estimated  in  this  way  with- 
out evaporating.  French's  method  [Apoth.  Zeit.,  17,  884)  of  removing 
the  lead  by  means  of  cotton  wool  cannot  be  used  for  the  estimation  of 
lead  in  potable  water,  since  the  adsorptive  power  of  different  samples 
varies,  and  the  metal  is  not  always  completely  separated. 

E.  W.  W. 

Demonstration  of  the  Amount  of  Clay  in  Soils.  Adolpii 
Emmerling  and  F.  Sieden  (Chem.  Cenlr.,  1906,  i,  584;  from  Verh. 
Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii,  155— 157).— The  soil  (30 
grams)  is  shaken  with  water  and  dyed,  according  to  the  amount  of 
clay,  with  a  measured  amount  of  a  solution  of  malachite-green.  In 
the  case  of  marls,  the  calcium  carbonate  is  first  removed  by  treatment 
with  hydrochloric  acid  and  subsequent  decantation.  Humus  soils  must 
first  be  moistened  with  30  c.c.  of  a  saturated  solution  of  potassium 
dichromate  and  heated  on  a  water-bath  with  10  c.c.  of  strong 
sulphuric  acid ;  in  the  case  of  peaty  soils,  this  operation  must  be 
repeated.  The  soil  is  then  washed  until  nearly  free  from  acid.  The 
clay  and  sand  are  then  generally  distinct,  N.  H.  J.  M. 

Estimation  of  Manganese  in  Cast  Iron  (Ferromanganese, 
Spiegeleisen).     Fuanz  KiETREinEii  {Chem.  Centr.,  1906,  i,  400  ;  from 
Oesterr.    Chem.  Zeit.,  8,   565 — 566). — Two  grams  of  the  sample  are 
dissolved  in  20  c.c.  of  hydrochloric  acid,  150  c.c.  of  water  are  added, 
and  the  solution  is  boiled  with  addition  of  two  grams  of  potassium 
chlorate.     Three   c.c.    of   sulphuric   acid   are    added    and    the    whole^ 
evaporated  until  sulphuric  fumes  appear.     The  residue  is  rinsed  intol 
a  litre  flask,  a    suificiency    of    zinc   oxide   is    added,  and    the  whol« 
diluted  \\\)  to  the  mark.     Two  hundred  and  fifty  c.c.  of  the  filtrate  ar€ 
then  largely  diluted,  mixed  with  20  c.c.  of  10  per  cent,  zinc  sulphate' 
solution,  and,  after  adding  2  drops  of  dilute  nitric  acid,  titrated  at  the 
boiling  temperature  with  permanganate.  Another  250  c.c.  may  be  acidi- 
fied with  sulphuric  acid  and  titrated  with  permanganate  in  the  cold. 

Schneider's  process  may  bo  applied  as  a  check.     0*5  gram  of  the 
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sample  is  ignited  for  an  hour  in  a  muffle  with  0*5  gram  of  sodium 
carbonate  and  2  grams  of  magnesium  carbonate.  The  mass  is  dissolved 
in  25  c.c.  of  dilute  hydrochloric  acid  (1  ;  2),  mixed  with  25  c.c.  of 
dilute  sulphuric  acid,  neutralised  with  zinc  oxide,  and  diluted  to  one 
litre.  Five  hundred  c.c,  of  the  filtrate  are  then  titrated  with  per- 
manganate according  to  Volhard's  method.  L.  de  K. 

Detection  and  Estimation  of  Minute  Quantities  of  Iron. 
Antoine  Mouneyeat  {Compt.  rend.,  1906,  142,  1049 — 1051).— When 
a  very  dilute  solution  of  a  salt  of  iron  is  made  alkaline  with  excess  of 
ammonia  and  a  current  of  hydrogen  sulphide  is  then  passed  through  it, 
a  deep  green  coloration  is  produced  if  not  less  than  one  part  of  iron 
per  million  is  present.  The  production  of  the  colour  is  inhibited  by 
the  presence  of  the  common  mineral  acids  or  their  sodium  salts,  but  is 
not  affected  by  organic  acids,  glycerol,  sucrose,  mannitol,  and  similar 
substances.  In  presence  of  albumin,  the  reaction  becomes  more 
delicate.     The  green  product  does  not  dialyse. 

Mercury,  lead,  silver,  chromium,  nickel,  cobalt,  copper,  and  the 
alkaline  earths  give  no  coloration  when  similarly  treated.  Copper, 
however,  interferes  with  the  delicacy  of  the  reaction,  and  should  be 
removed  by  precipitation  with  hydrogen  sulphide  before  applying  it. 
The  intensity  of  the  colour  produced  is  proportional  to  the  amount  of 
iron  present  between  the  limits  1  per  1000  and  1  per  million,  and 
within  these  limits  the  reaction  may  be  used  for  the  colorimetric 
estimation  of  iron.  T.  A.  H. 

Analysis  of  Iron  Ores  and  Slags.  Y.  Maori  {Chem.  Centr.,  1906, 
i,  395;  from  Moii.  Sci.,  [iv],  20,  18). — The  solution  freed  from  silica 
is  divided  into  three  portions.  In  the  first,  iron,  aluminium,  and 
manganese  are  precipitated  by  adding  ammonium  chloride,  ammonia, 
and  bromine  ;  in  the  second  portion,  the  iron  is  titrated  with  stannous 
chloride,  and  in  the  third,  the  manganese  is  titrated  according  to 
Volhard's  method  after  removing  iron  and  aluminium  with  zinc  oxide. 

L.  DE  K. 

New  Test  for  Nickel.  C.  Reichard  {Chem.  Zeit.,  1906,  30, 
556 — 557). — If  a  trace  of  nickel  sulphate  (chloride  or  nitrate)  is 
intimately  mixed  with  a  little  methylamine  hydrochloride  and  heated 
in  a  deep  porcelain  dish,  the  mass  gradually  turns  a  deep  blue,  which 
colour,  however,  again  fades  on  cooling.  Cobalt  salts  which  give  a 
similar  colour  retain,  however,  the  blue  colour  on  cooling.  The  test 
may  be  repeated  time  after  time  until  the  reagent  has  volatilised. 
The  dirty-yellow  residue  may  then,  if  desired,  be  mixed  with  a  fresh 
portion  of  the  reagent  and  again  heated.  The  test  seems  characteristic 
of  nickel,  L.  de  K. 

Estimation  of  Chromium  and  Manganese.  A.  Kleine  {Chem. 
Centr.,  1906,  i,  160;  from  iitald.  ii.  Uisen,  25,  1305— 1306).— The 
sample  of  iron  or  steel  is  dissolvetl  in  hydrochloric  acid,  oxidised  with 
nitric  acid,  evaporated  to  syrupy  consistence,  and  freed  from  iron  by 
treatment   with   ether.      The   residue   is  then     boiled     with    dilute 
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sulphuric  acid  and  ammonium  persulphate,  and  the  chromic  acid  in  the 
filtrate  and,  finally,  the  manganic  dioxide  in  the  residue  are  titrated 
as  usual.  L.  de  K. 

Separation  of  Tungsten  from  Tin.  Henry  Angenot  {Zeit. 
angew.  Cham.,  1906, 19,  956). — A  controversy  with  Donath  (this  vol.,  ii, 
309).  Donath's  process  is  not  quite  so  accurate  as  that  of  the  authoi', 
as  he  disregards  the  small  quantity  of  tungsten  dioxide  which  remains 
in  the  filtrate.  L.  de  K. 

Colorimetric  Estimation  of  Small  Amounts  of  Gold.  Ralph  N. 
Maxson  {Zeit.  anorg.  Chem.,  1906,  49,  172 — 177). — It  is  shown  that 
small  amounts  of  gold  can  be  determined  accurately  by  conversion 
into  the  red  colloidal  form  and  comparison  with  standard  solutions  of 
the  same  modification  in  a  colorimeter.  The  reduction  is  effected  most 
satifactorily  by  the  action  of  an  aqueous  solution  of  acetylene  on  the 
chloride.  If  the  solutions  are  kept  in  glass  vessels  which  have  been 
steamed,  and  care  is  taken  to  prevent  access  of  electrolytes,  the  colour 
is  retained  unimpaired  for  a  consider"able  time.  Tables  illustrating  the 
accuracy  of  the  method,  and  showing  the  limits  of  dilution  within 
which  it  can  be  employed,  are  given  in  the  paper.  G.  S. 

Use  of  a  Layer  of  Copper  Oxide  or  Copper  Oxide  and 
Asbestos  5  cm.  in  Length,  instead  of  the  Usual  Long  Layer  in 
Elementary  Organic  Analysis.  J.  Marek  {J.  pr.  Chem.,  1906,  [ii], 
73,  359—373.  Compare  Dennstedt,  Abstr.,  1903,  ii,  103;  1905,  ii, 
202). — The  author  describes  a  modification  of  Dennstedt's  method  of 
elementary  organic  analysis,  in  which  a  roll  of  copper  gauze  4 — 5  cm. 
in  length,  which  has  been  oxidised  and  heated  to  redness,  is  used 
instead  of  the  layer  of  platinised  quartz  or  rolled  sheet  platinum. 
If  the  roll  of  copper  gauze  is  packed  into  the  tube  with  asbestos  so  that 
the  gas  must  pass  through  the  roll,  it  is  sufticient  to  pass  the  current 
of  oxygen  at  the  rate  of  30 — 35  c.c.  per  minute.  The  tube  used 
is  30 — 45  cm.  in  length  and  20  mm.  in  diameter,  and  is  drawn  to  a 
point  at  the  end  to  which  the  calcium  chloride  tube  is  attached.  The 
pointed  end  is  filled  with  filigree  silver,  or,  if  the  substance  contains 
nitrogen,  sulphur,  or  a  halogen,  with  a  layer  of  lead  peroxide,  between 
two  short  plugs  of  filigree  silver,  8 — 10  cm.  in  length.  The  lead 
peroxide  must  be  heated  during  the  combustion  in  an  air-bath  at 
180 — 200°.  An  arrangement  for  separating  the  porcelain  boat  from 
Dennstedt's  inner  glass  tube,  to  allow  of  the  oxidation  of  deposited 
carbon,  and  a  simple  form  of  combustion  oven  are  described.  In  the 
analysis  of  volatile  substances  such  as  carbon  disulphide,  a  modified 
form  of  Dimroth  and  Wislicenus'  apparatus  (Abstr.,  1905,  i,  422) 
is  used. 

In  the  examples  of  analyses  fjuoted,  the  percentages  of  carbon  and] 
hydrogen  found  agree  closely  with  those  calculated.  G.  Y. 

Combustion  of  Halogen  Compounds  in  Presence  of  Copper 
Oxide.  CiiABLES  J.  Rojunson  {Amer.  Chem.  J.,  1906,  35,  531 — 533). 
— The  following  method  is  described  for  the  combustion  of  halogen 
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compounds.  A  hollow  cylinder,  about  6  or  7  cm.  long,  and  of  such  a 
diameter  that  it  will  just  fit  the  combustion  tube,  is  made  of  heavy 
copper  wire  gauze  and  is  filled  with  pure  lead  chromate.  This  cylinder 
is  placed  just  in  front  of  the  boat  in  a  combustion  tube  filled  in  the 
usual  way  with  copper  oxide.  The  part  of  the  tube  containing  the 
cylinder  must  be  well  heated  before  the  substan  e  begins  to  decompose. 
Analyses  are  quoted  which  indicate  the  accuracy  of  the  method. 

The  method  has  also  been  applied  to  the  estimation  of  nitrogen  in 
halogen  compounds.  The  cylinder  of  lead  chromate  is  employed  as  in 
the  previous  case  and  the  substance  is  mixed  with  lead  chromate. 

E.  G. 

Formation  of  Nitrogen  Trioxide.  New  Test  for  Alcohol. 
Julius  Kossa  {Chem.  C'enlr.,  1906,  i,  213;  from  Pharm.  Centr.-Halle, 
1905,  46,  893— 895).— If  90  per  cent,  ethyl  alcohol  is  carefully 
poured  on  to  an  equal  amount  of  50  per  cent,  nitric  acid  so  that  two 
layers  are  formed,  a  white,  cloudy  layer  appeirs  at  the  surface  of 
contact  after  a  few  minutes,  and  soon  afterwards  a  green  or  bluish- 
green  ring  is  observed  on  the  lower  si'le  of  this.  The  green  layer 
sinks  gradually,  effervescence  takes  place,  and  acetaldehyde  is  formed. 
At  0'^,  the  coloured  layer  is  blue  and  no  effervescence  is  observed.  If 
excess  of  nitric  acid  is  used  and  the  mixture  cooled  after  shaking, 
a  grass-green  liquid  is  first  formed,  the  colour  of  which  on  cooling  to  0*^ 
changes  to  a  deep  blue. 

Tbe  observed  behaviour  is  suggested  as  a  sensitive  test  for  ethyl 
alcohol  (1  drop  alcohol,  20  drops  50  per  cent,  nitric  acid).  Acetalde- 
hyde, ethyl  ether,  acetone,  and  chloroform  do  not  give  the  reaction. 

H.  M.  D. 

Low  Temperatures   and   Chemical  Analysis   [Addendum]. 

Arsexe  D'ABSoxvAii   and    Fk^d.  Bordas   (Com/jt.  rend.^    1906,   142, 

1179.   Compare   ibid.,    1058). — In    the    distillation    of    syrupy   liquids 

)ntaining  a  very  .small  amount  of  alcohol,  the  authors  employ  carbon 

»oled  in  liquid  air  according  to  Dewar's  method  to  obtain  a  more 

•irfect  vacuum.  M.  A.  W. 

The  Rose -Herzf eld  and  Sulphuric  Acid  Methods  for  the 
Estimation  of  the  Higher  Alcohols.  Victor  H.  Vkley  {J.  Soc. 
C/iem.  Ind.,  1  906,  25,  398— 401).— The  author  considers  that  the  Rose- 
Herzfeld  method  is  untrustworthy,  and  that  the  sulphuric  acid  method 
is  still  more  untrustworthy.  Whilst  the  former  may  give  fairly 
accurate  results  if  all  the  necessary,  but  tedious,  precautions  are 
adopted,  the  disadvantage  of  the  method  lies  in  the  fact  that  the 
ise  in  the  volume  of  the  chloroform  due  to  the  higher  alcohols  is 
luely  small.  The  choice  of  a  standard  alcohol  is  one  of  the  chief 
detects  of  the  .sulphuric  acid  method,  the  manner  of  healing  and  the 
ditlieulty  of  comparing  the  colorations  produce)  f'-^"  introducing  in- 
iccuracies.  W.  P.  S. 

Reaction  of  Cholesterol  with  8-Methylfurfuraldehyde.  Carl 
Neuberg  {Zeii.  physiol.  Chem.,  1906,  47,  335).— Tbe  test  described  by 
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the  author  and  Dora  Rauchwerger  (Abstr.,  1905,  ii,  122)  does  not,  as 
stated  previously,  serve  to  distinguish  cholesterol  from  phytosterol — 
both  substances  give  the  same  reaction.  W.  D.  H. 

Osazone  Test  for  Dextrose  and  Lsevulose  as  Influenced 
by  Dilution  and  by  the  Presence  of  other  Sugars.  Henry  C. 
Sherman  and  R.  H.  Williams  {J.  Amer.  Chem.  Soc,  1906,  28, 
629 — 632). — MuUiken  [Identification  of  Pure  Organic  Compounds)  has 
devised  a  method  for  identifying  the  sugars  by  means  of  the  difference 
in  the  time  required  for  the  formation  of  osazones.  The  results  which 
he  obtained  with  dextrose,  lsevulose,  sucrose,  maltose,  and  lactose  have 
now  been  confirmed,  and  determinations  have  also  been  made  of  the 
time  required  for  the  precipitation  of  the  osazones  of  dextrose  and 
lsevulose  in  more  dilute  solutions,  and  of  the  influence  of  other  sugars 
on  the  formation  of  these  osazones. 

It  has  been  found  that  when  equal  volumes  of  dextrose  solutions 
are  treated  with  fixed  amounts  of  phenylhydrazine  hydrochloride  and 
sodium  acetate,  the  time  required  for  the  precipitation  of  the  osazone 
varies  with  the  amount  of  dextrose  present,  and  is  nearly  constant  for 
any  given  dilution.  In  the  case  of  la3vulose,  there  is  a  similar  varia- 
tion with  the  concentration,  but  the  solutions  yield  a  precipitate  of 
the  osazone  in  about  one-third  of  the  time  required  by  the  same  quantity 
of  dextrose.  From  invert-sugar  solutions,  the  osazone  separates  almost 
as  rapidly  as  from  lsevulose  solutions  of  the  same  concentration.  The 
precipitation  of  the  osazone  from  solutions  containing  only  about  O'l 
per  cent,  of  dextrose  is  hastened  considerably  by  the  presence  of  1  per 
cent,  of  sucrose,  slightly  by  5  per  cent,  of  raffinose,  and  is  retarded  by 
the  presence  of  maltose  or  lactose.  Sucrose  and  maltose  cause  similar 
variations  in  the  rate  of  precipitation  of  the  osazone  from  lsevulose 
solutions,  but  the  effect  is  less  noticeable  than  in  the  case  of  dextrose, 
as  the  rate  of  osazone  formation  is  much  more  rapid.  E.  G. 

Analysis  of  Sugar  Mixtures.  Charles  A.  Browne,  jun.  {J. 
Amer.  Chem.  Soc,  1906,  28,  439 — 453). — The  author  shows  that  the 
reducing  power  of  a  sugar  will  i-emain  constant  for  any  concentration, 
provided  the  same  amount  of  copper  in  solution  is  maintained  through- 
out the  experiment.  In  other  words,  the  reducing  power  diminishes, 
not  on  account  of  the  increased  concentration  of  the  sugar,  but  because 
less  copper  remains  in  the  solution  to  be  acted  on. 

The  difference  in  reducing  power  of  the  various  sugars  on  Fehling's 
solution  can  be  expressed  simply  as  follows  :  if  a  definite  weight  d  of 
a  sugar  D  and  a  definite  weight  ^  of  a  sugar  L  reduce  the  same  weight 
of  copper,  the  ratio  d  :  I  will  be  a  fixed  quantity,  that  is,  the  various 
reducing  sugars  bear  a  constant  ratio  to  one  another  for  the  same 
weight  of  reduced  copper.  For  dextrose  :  la^vuloso,  this  ratio  has  the 
value  0'915  ;  for  dextrose  :  galactose,  0*898;  for  dextrose  :  xylose, 
0*983;  and  for  dextrose  :  arabinose,  1'032.  By  means  of  these 
dextrose  ratios,  determinations  can  be  made  of  any  reducing  sugar  by 
Allihn's  method,  the  weight  of  dextrose  given  by  tlie  table  divided  by 
the  proper  dextrose  ratio  being  the  weight  of  sugar  sought.  The 
author  has  been  unable  to  verify  the  statement  that,  in  a  mixture  of 
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reducing  sugars,  the  reducing  powers  of  the  individual  sugars  are 
somewhat  modified  by  the  other  sugars  present. 

In  a  mixture  containing  x  per  cent,  of  a  given  reducing  sugar  A, 
having  the  dextrose  ratio  a,  and  ?/  per  cent,  of  another  reducing  sugar 
B,  having  the  dextrose  ratio  b,  the  percentage,  B,  of  total  reducing 
sugars  calculated  as  dextrose  is  given  by  R  =  ax  +  bi/...{l). 

If  26048  grams  of  the  mixture  are  dissolved  to  give  100  c.c.  of  solu- 
tion and  the  polarisation  read  in  a  200  mm.  tube  in  a  Yentzke- 
Scheibler  instrument,  the  polarisation  of  any  sugar  is  equal  to  its  per- 
centage multiplied  by  a  polarisation  factor,  found  by  dividing  the 
specific  rotation  of  the  sugar  by  that  of  sucrose  ( -I-  66  "S^).  Thus,  if  a 
and  /3  are  the  respective  polarisation  factors  of  the  sugars  A  and  B,  and 
F  the  polarisation  of  the  mixture,  P  =  ax  +  ^i/...{2). 

From  (1)  and  (2)  we  obtain:  x  =  {bP - l3R)!{ab-a/3)  and  y  = 
{K  -  ax) lb.     This  method  was  found  to  give  good  results. 

With  a  mixture  of  dextrose,  lajvulose,  and  sucrose,  the  polarisation 
is  expressed  by  P  (at  20^)  =  *S'-hO-793Z>- 1-356Z/,  where  *S',  B,  and 
L  are  the  percentages  of  the  three  sugars.  If  aS'  be  determined  by 
Clerget's  method,  we  have  Z  =  (0-793^ +  ^-P)/2-08  and  D  =  R  - 
0'915Z,  R  being  the  percentage  of  total  reducing  sugars  calculated  as 
dextrose.  This  method  involves  the  following  two  sources  of  error  : 
(1)  The  reducing  action  of  sucrose,  which  is  proportional  to  the  con- 
centration of  sucrose  and  to  the  amount  of  copper  left  unreduced. 
The  following  correction  of  this  error  gives  concordant  results  :  the 
number  of  grams  of  sucrose  in  the  25  c.c.  of  solution  to  be  analysed  by 
AUihn's  method  is  divided  by  the  number  of  mg.  of  dextrose  found 
jilus  40 ;  the  quotient  gives  the  required  correction  in  grams  which 
is  to  be  subtracted  from  the  found  amount  of  reducing  sugar.  (2) 
The  change  in  rotation  of  hevulose  in  the  acid  solution  used  in  deter- 
mining the  sucrose  by  Clerget's  method.  If  10  c.c.  of  fuming  hydro- 
chloric acid  (sp.  gr.  1*18)  are  used  per  100  c.c.  of  sugar  solution,  the 
"orrection  to  be  subtracted  from  the  percentage  of  sucrose  obtained  by 

lerget's  method  is  0*036  for  each  1  per  cent,  of  Isevulose.    T.  H.  P. 

Estimation  of  Sugar  in  Urine.  Richard  Levy  {Chem.  Centr., 
1906,  i,  1513;  from  Munch,  imd.  Woch.,  53,  212— 214).— Riegler's 
permanganate  method,  Pavy's  method,  and  the  polarisation  method 
were  compared.  The  two  latter  give  correct  and  nearly  identical 
results.     Riegler's  method  is  not  so  accurate,  W.  D,  H, 

Estimation  of  Sucrose,  Reducing  Sugars,  and  [Added]  Starch 
in  Chocolates.  Llcien  Robin  {Ann.  Chim.anal.,  1906, 11,  171 — 175). 
— 12-5  grams  of  rasped  chocolate  are  triturated  repeatedly  with  water  in 
a  gla.ss  mortar,  using  in  all  115  c.c,  and  to  the  mixture  is  added  5  c.c. 
of  basic  lead  acetate.  The  whole  is  then  brought  on  a  filter  and,  after 
collecting  the  filtrate,  the  residue  is  well  washed  and  kept  for  the 
"^tarch  determination.  The  main  filtrate  is  then  subjected  to  polari- 
iiietric  and  chemical  treatment  as  usual,  which  gives  the  sugar  in  its 
various  forms. 

The  insoluble  matter  is  boiled  with  a  mixture  of  80  c.c.  of  water 
and    10   cc.   of    hydrochloric    acid,   and    the   resulting    dextrose   is 
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estimated  with  the  usual  precautions.  As  cocoa  contains  natural 
starch  it  is  unnecessary  to  go  through  this  process,  unless  a  micro- 
scopic test  has  revealed  the  presence  of  added  starches.  If  the 
difference  between  100  and  the  percentage  of  total  sugars  is  called 
cocoa,  the  natural  starch  may  be  assumed  to  be  cocoa  x  0*097  ;  any 
excess  found  is,  therefore,  added  starch.  L.  de  K. 

Detection  of  Sugar  in  Mace  and  Cinnamon.  Eduakd  Spaeth 
(Zeit.  Nahr.  Genussm.,  1906,  11,  447 — 450). — Ten  grams  of  the  sample, 
previously  treated  with  light  petroleum  to  remove  the  fat,  are  shaken 
with  chloroform,  the  mixture  allowed  to  settle,  and  the  chloroform 
decanted.  The  last  few  c.c.  with  the  sediment  are  evaporated, 
the  residue  is  dissolved  in  warm  water  and  transferred  to  a  50  c.c. 
flask.  After  the  addition  of  2  "5  c.c.  of  lead  acetate  solution  and 
2'5  c.c.  of  aluminium  hydroxide  emulsion,  the  mixture  is  diluted  with 
water  to  the  mark,  filtered,  and  the  filtrate  examined  in  the  polariscope. 
Pure  samples  of  mace  and  cinnamon  do  nob  contain  sugar  which 
polarises  light,  and  any  added  sugar  will  therefore  be  detected  by  the 
above  process.  The  amount  of  sugar  occurring  in  mace,  and  not 
indicated  by  the  polariscope,  is  about  2  per  cent.  W.  P.  S. 

Estimation  of  Insoluble  Amyloses  in  Starches.  Jules  Wolff 
{Ann.  Chim.  anal.,  1906,  11,  166 — 167.  Compare  Abstr.,  1905,  ii, 
866). — The  total  amount  of  amyloses  is  obtained  by  heating  2*5  grams 
of  the  starch  with  50  c.c.  of  water  at  140 — 150^  for  thirty  minutes. 
The  solution  is  then  allowed  to  cool  to  65°,  and  at  once  treated  as  usual 
with  10  c.c.  of  infusion  of  malt.  The  liquid  is  diluted  to  200  c.c, 
and  100  c.c.  of  the  filtrate  are  fully  inverted  as  usual  by  means  of 
]  c.c.  of  sulphuric  acid  in  an  autoclave,  and  the  resulting  dextrose  is 
determined  as  usual,  allowance  being  made  for  the  dextrose  contained 
in  the  malt.  Two  further  experiments  are  then  made  in  a  similar 
manner,  but  with  solutions  which  have  been  exposed  to  temperatures 
of  100°  and  65°  respectively.  The  difference  thows  the  less  readily 
convertible  amyloses.  L.  de  K. 

Formaldehyde  and  its  Reactions.  Julius  Schuch  {CJiem.  Centr., 
1906,  i,  501 — 502  ;  from  Zeit.  landio.  Versuchswes.  Oestei'r.,  8, 
1058 — 1060). — The  author  tested  several  methods  ms  to  their  suita- 
bility for  the  detection  of  formaldehyde  in  wines  and  in  presence 
of  acet aldehyde.  The  best  process  is  that  given  by  Arnold  and 
Mentzel.  Three  hundred  c.c.  of  wine  are  distilled  until  10  c.c.  have 
passed  over;  5  c.c.  are  shaken  with  1"5  c.c.  of  a  solution  of  phenyl- 
hydrazine  hydrochloride  (1:50)  and  four  drops  of  ferric  chloride 
and  twelve  drops  of  sulphuric  acid  are  added.  In  the  presence 
of  formaldehyde,  a  rose  or  dark  red  coloration  is  formed.      L.  de  K. 

Phenanthren 6  Reaction.  II.  C.  Reiciiakd  (C'/ie//*.  6'c?i/r.,  1906, 
i,  1576;  from  I'harvi.  Cenlr.- Halle,  47,  309 — 311.  Compare  PJiaiin. 
Cenir.-JIalle,  46,  813). — When  phenauthraquinone  is  dissolved  in  au 
excess  of  a  warm  concentrated  solution  of  sodium  hydrogen  sulphite,  a 
colourless,    crystalline    mass    separates    on    cooling.       Two-thirds    of 
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the  solid  deposit  again  becomes  liquid,  however,  after  remaining  for 
some  weeks,  and  a  reddish  to  reddish-brown  ring  is  formed  at  the  edge 
of  the  crystalline  mass ;  this  portion  soon  changes  to  grey  and 
decreases  in  volume  until  the  whole  has  become  a  homogeneous  grey 
mass  ;  the  supernatant  liquid  is  bright  green.  E.  W.  W. 

Detection  of  Acetoacetic  Acid  in  Urine.  Otto  Mayer  {Clum. 
Centr.,  1906,  i,  406  ;  from  Fharm.  Zeit.,  50,  1001— 1002).— A  few 
c.c.  of  a  mixture  of  5  c.c.  ferric  chloride  solution  and  95  c.c.  of  brine 
are  introduced  into  a  test-tube,  and  an  equal  volume  of  urine  is  gently 
poured  on  to  it.  In  the  presence  of  acetoacetic  acid,  a  more  or  less 
intense  claret-red  ring  will  be  observed.  If  the  sample  is  diluted 
previously  to  such  an  extent  that  a  red  colour  is  only  just  visible, 
the  liquid  may  be  assumed  to  contain  0"01  per  cent,  of  the  acid,  and 
the  amount  in  the  undiluted  sample  may  thus  be  calculated. 

The  test  should  be  repeated  after  boiling  the  urine  for  five  minutes, 
and  it  should  then  be  negative.  Salicylic  acid,  if  present,  may  be  ex- 
tracted by  means  of  chloroform.  Diacetoacetic  acid  may  be  extracted 
from  the  acidified  urine  with  ether.  L.  de  K. 

[Estimation  of]  Cholic  Acid  occurring  in  Human  Faeces. 
Felix  von  Oefele  {Zeit.  offentl.  Clievi.,  1906,  12, 189— 190).— For  the 
estimation  of  cholic  acid  in  fjeces,  the  author  makes  use  of  the 
fact  that,  whilst  cholic  acid  in  the  amorphous  condition  is  soluble  in 
ether,  treatment  with  water  and  alcohol  converts  it  into  a  crystalline 
form  which  is  insoluble  in  this  solvent  and  permits  of  the  separation 
of  other  substances  extracted  by  ether.  From  the  results  obtained,  it 
appejirs  that  the  acids  occurring  in  normal  faeces,  and  considered 
previously  as  fatty  acids,  are  cholic  acids.  W.  P.  S. 

Estimation  of  Uric  Acid.     Gabriel  Gu^rin  {J.   Fharm.  Chim., 

1906,  [vi],  23,  516— 517).— About  125  c.c.  of  the  urine  in  which  it  is 

desired   to  estimate  the  uric  acid  are  treated   with    1   gram  of   dry 

sodium  carbonate  and  the  precipitated  phosphates  are  filtered  off.     To 

K)0  c.c.  of  the  filtrate  are  added  25  c.c.  of  50  per  cent,  ammonium 

itrate  solution  and  5  c.c.   of  ammonia.      At  the  end  of  twenty-four 

iiours,  the  precipitate  of  ammonium   urate   is  collected   on  a    filter, 

washed  with  the  ammonium   nitrate  solution,  to  which  is  added  1   per 

cent,  of  ammonia,  and  then  transferred  from  the  filter  to  a  flask  by  the 

aid  of  a  jet  of  water.     Forty  c.c.  of  dilute  sulphuric  acid   (1:2)   are 

dded,  the  solution  is  heated  to  a  temperature  of  50'\and  titrated  with 

potassium  permanganate  solution  containing   1'5  grams  per    litre. 

i  iie  number  of  c.c.  of  permanganate  solution  required  multiplied  by 

00356  gives  the  percentage  of  uric  acid  in  the  urine.     In  case  the 

line  contains  any  urates  already  deposited,  it  should  be  heated  until 

lie  deposit    is  dissolved  before   commencing    the  estimation.      The 

method  may  be  applied  directly  to  urines  containing  albumin. 

W.  P.  8. 

Experiments  with  Rohrig's  Modification  of  the  Gottlieb- Rose 
Apparatus,  P.  Gordan  {Milchw.  Zenlr.,  1906,  2,  224—227)  — 
Estimations  of  fat  in  eight  samples  of  cream,  twelve  samples  of  milk, 


502  ABSTRACTS   OF   CHEMICAL   PAPERS. 

and  eight  samples  of  skimmed  milk  show  that  trustworthy  results 
may  be  obtained  by  the  apparatus  (Abstr.,  1905,  ii,  490),  the  figures 
being  in  close  agreement  with  those  yielded  by  Gerber's  method.  The 
proportion  of  ether  to  light  petroleum  used  is  of  importance  and 
should  not  differ  greatly  from  that  originally  recommended.  If  a 
mixture  of  10  c.c.  of  ether  with40c.c.  of  light  petroleum  is  employed, 
the  results  obtained  will  be  much  too  low,  and  as  the  amount  of  non- 
fatty  substances  extracted  by  the  solvent  is  quite  small,  there  is  no 
occasion  to  alter  the  composition  of  the  solvent  (compare  Abstr.,  1905, 
ii,  773).  W.  P.  S. 

The  Sesame  Oil  Reaction.  Paul  Soltsien  {Chem.  Rev.  Fttt.  llarz. 
Ind.,  1906,  13,  138). — Sesame  oil  which  has  been  extracted  repeatedly 
with  hydrochloric  acid  no  longer  gives  the  characteristic  reaction  with 
furfuraldehyde,  but  the  coloration  obtained  with  stannous  chloride  is 
as  intense  as  in  the  case  of  the  unextracted  oil.  Hence  these  reactions 
must  be  due  to  two  different  constituents  of  the  oil.  W.  P.  S. 

Estimation  of  Fat  in  Cocoa.  Aage  Kieschner  {Zeit.  Nahr. 
Genussm.,  1906,  11,  450 — 451). — The  following  application  of  Gottlieb's 
process  to  the  estimation  of  fat  in  cocoa  is  described.  About  1"5 
grams  of  the  cocoa  are  weighed  out  into  a  narrow  graduated  cylinder  of 
75  or  100  c.c.  capacity,  20  c.c.  of  50  per  cent,  alcohol  are  added,  the 
cylinder  is  shaken  to  bring  the  alcohol  into  contact  with  the  cocoa, 
and  the  mixture  then  shaken  for  fifteen  minutes  after  the  introduc- 
tion of  exactly  25  c.c.  of  ether.  Twenty-five  c.c.  of  light  petroleum  are 
next  added  and  mixed  by  cautiously  inverting  the  cylinder  a  few 
times.  Care  must  be  taken  to  avoid  the  formation  of  a  troublesome 
emulsion.  The  mixture  is  then  allowed  to  separate  for  one  hour, 
when  45  c.c.  of  the  ethereal  layer  are  drawn  off,  evaporated,  and  the 
residue  of  fat  is  weighed.  The  presence  of  the  cocoa  prevents  the 
total  volume  of  the  ethereal  layer  being  read  off  directly,  but  the 
volume  may  be  ascertained  by  making  an  exactly  similar  mixture 
without  the  cocoa.  To  the  volume  thus  found  is  added  the  weight  of 
the  fat,  1  c.c.  being  added  for  each  gram.  The  amount  of  fat  in  the 
cocoa  is  then  calculated.  W.  P.  S. 

The  Detection  of  Beef  Fat  in  Lard.  Harry  Dunlop  {J.  Soc. 
Chem.  Ind.,  1906,  25,  458 — 461). — A  considerable  number  of  results 
are  given  of  analytical  data  obtained  in  the  examination  of  fats 
rendered  from  different  parts  of  the  bodies  of  pigs,  particular  attention 
being  paid  to  the  appearance  or  shape  of  the  crystals  yielded  by 
ethereal  solutions  of  the  fats.  The  author  concludes  that  "  plumose  " 
groups  of  crystals  are  no  proof  of  the  presence  of  beef  stearin  unless 
the  form  of  the  individual  crystals  be  observed,  and  that  lard  stearin 
cannot  be  eliminated  from  beef  stearin  by  recrystallisation  from  ether, 
the  latter  being  the  more  soluble  of  the  two.  As  the  weight  of  the 
ether-washed  deposit  (Stock's  method)  from  genuine  lard  varies  from 
0-005  to  0*2  gram,  it  is  dangerous  to  draw  conclusions  from  such  a  test. 
Owing  to  the  fact  that  the  lard  obtained  from  pigs  fed  on  cotton-seed 
meal  gives  a  coloration  with  llalphen's  reagent,  the  conclusion  that  a 
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lard  containing  cotton  oil  probably  also  contains  beef  fat  as  a  "  stiffen- 
ing "  agent  cannot  be  trusted.  W.  P.  S. 


Test  for  "  Saccharin  "  and  a  Simple  Method  of  Distinguishing 
Coumarin  from  Vanillin.  Joseph  H.  Kastle  (Chem.  Centr.,  1906, 
i,  1575 — 1576 ;  from  Public  Health  and  Marine- Hospital  Service  U.S. 
Hygienic  Lab.  Bulletin  No.  26,  31 — 35). — When  small  quantities  of 
"  saccharin  "  are  heated  with  a  small  quantity  of  a  mixture  of  5  c.c. 
phenol  with  3  c.c.  of  concentrated  sulphuric  acid  for  five  minutes  at 
160 — 170°,  the  solution  obtained  by  dissolving  the  product  in  a  small 
quantity  of  water  and  adding  a  solution  of  sodium  hydroxide  becomes 
purple-red  or  rose-red  according  to  the  quantity  of  "  saccharin  "  present. 
An  excess  of  the  reagent  should  be  avoided.  0  025  mg.  of  "  saccharin  " 
can  be  detected,  but  in  this  case  only  a  very  small  quantity  of  reagent 
should  be  used,  and  the  temperature  kept  at  145 — 160°.  Salicylic  and 
benzoic  acids  form  only  a  faintly  yellow  solution  when  heated  with  the 
reagent  after  the  addition  of  sodium  hydroxide,  and  the  presence  of 
these  acids  does  not  interfere  with  the  sensitiveness  of  the  test. 
Coumarin  and  ethyl  p-sulphobenzoate  do  not  give  the  reaction.  AVhen 
extremely  small  quantities  of  vanillin  are  mixed  with  the  reagent,  it 
becomes  yellow  and  then  red,  and  when  heated  at  160 — 170°  for  some 
minutes  the  mass  turns  blood-red  and  finally  black ;  the  solution  in 
water  becomes  dark  red  on  the  addition  of  a  few  drops  of  a  '1-n  sodium 
hydroxide  solution.  "Vanillin  is  attacked  in  the  cold,  but  "  saccharin  " 
does  not  react  even  at  100°. 

Coumarin  does  not  give  a  coloration  when  heated  with  phenol  and 
sulphuric  acid  at  160 — 170°,  but  other  phenols  give  characteristic 
colour  reactions  both  with  "  saccharin "  and  vanillin.  When  the 
phenol  in  the  above  test  for  "  saccharin  "  is  replaced  by  the  following 
phenols,  the  colours  mentioned  first  in  each  case  are  formed,  but  when 
vanillin  is  used  and  the  temperature  kept  at  100°,  the  second  coloration 
is  produced :  catechol,  green  ;  dark  grey  to  green.  Quinol,  dark 
reddish-brown  with  blue  fluorescence  ;  dai'k  reddish-brown.  Resor- 
cinol,  salmon  colour ;  red  with  faint  green  fluorescence.  Tricresol, 
purplish-red ;  deep  purplish-red.  Phloroglucinol,  wine-red ;  yellow. 
Thymol,  bright  blue  ;  bright  red.  By  the  action  of  coumarin  and 
sulphuric  acid  at  100°  on  the  above  phenols,  colourless  (tricresols)  to 
orange-yellow  (phloroglucinol)  compounds  are  formed.         E.  W.  W. 


New  Reaction  of  Terpineol.  C.  Reicuard  (Chem.  Centr.,  1906,  i, 
403;  from  Pharm.  Cmtr.-Halle,  46,  971— 972).— If  a  few  drops  of  a 
strong  solution  of  potassium  thiocyanite  are  heated  until  the  formation 
of  a  crust  and  a  drop  of  terpineol  is  added,  the  mass  on  being  moistened 
with  a  drop  of  sulphuric  acid  turns  brownish-red,  sometimes  blood-red 
or  brown,  which  colours  finally  pass  into  yellow.  Terpene  hydrate  and 
'nl  of  turpentine  give  the  same  reaction. 

A  mixture  of  terpineol,  terpene  hydrate,  or  oil  of  turpentine  mixed 
with  solid  sodium  metasulphite  and  a  drop  of  sulphuric  acid,  turns  a 
fine  blood-red.  L.  de  K. 
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Copaiba  Balsam.  Fkanz  XJtz  {Ghem.  Centr.,  1906,  i,  709  ;  from 
Apoth.  ZeiL,  1906,  21,  72— 73).— The  refractive  indices  at  15°  of  a 
number  of  balsams  from  various  sources  have  been  determined  and, 
although  they  vary  within  wide  limits,  a  determination  of  this  constant 
enables  the  presence  of  fatty  oils  or  turpentine  oil,  but  not  of  gurjun 
balsam,  to  be  detected  in  copaiba  balsam.  P.  H. 

Tannins.  Hermann  Thoms  {C/iem.  Centr.,  1906,  i,  291—292; 
from  JBer.  cleut.  pharm.  Ges.,  15,  303 — 347). — A  very  pure  tannin  may 
be  obtained  by  agitating  a  25  per  cent,  aqueous  solution  with  ether, 
which  causes  the  formation  of  three  layers.  The  bottom  layer  is  then 
withdrawn  and  evaporated  in  a  vacuum  over  sulphuric  acid.  Pure 
tannin  is  not  precipitated  by  ammonium  sulphate ;  the  tanniiis  from 
extract  of  belladonna  are,  however,  precipitated. 

Gluckmann's  process  of  estimating  tannin  by  means  of  formaldehyde 
is  untrustworthy  in  presence  of  gallic  acid,  phloroglucinol,  or  pyro- 
gallol,  as  these  substances  also  readily  react  with  formaldehyde.  The 
investigation  is  being  continued.  L.  de  K. 

Precipitation  of  Tannins  by  Ammonium  Salts.  C.  Virchow 
{Ghem.  Gentr.,  1906,  i,  292;  from  Ber.  deut.  pharm.  Ges.,  15, 
348 — 352), — Tannins  are  as  a  rule  not  precipi table  by  ammonium 
sulphate,  but  under  the  influence  of  certain  reagents,  such  as  ethyl 
acetate,  followed  by  exposure  to  a  temperature  of  140°,  they  suffer 
decomposition  ai;d  become  partly  precipitable.  The  tannins  of  extract 
of  belladonna  are  also  precipitated ;  their  true  nature  still  needs  to  be 
investigated.  L.  de  K. 

Estimation  of  Gallotannic  Acid  in  Tanning  Materials.  A. 
Manea  {Ghem.  Gentr.,  1906,  i,  406 ;  from  Bull.  Soc.  Sci.  Bucluirest,  14, 
471 — 474). — A  mixture  is  prepared  containing  840  c.c.  of  10  per  cent, 
solution  of  lead  acetate  and  60  c.c.  of  acetic  acid ;  54  c.c.  of  this  are 
diluted  with  600  c.c.  of  water  and  the  tannin  solution  is  added  from  a 
burette  so  long  as  a  precipitate  is  formed.  Gallic  acid  is  not 
precipitated.  The  precipitate  is  at  once  collected  and  rapidly  washed 
with  warm  water.  One  gram  of  pure  lead  tannate  =  0*5563  gram  of 
gallotannic  acid.  L.  de  K. 

Nessler's  Reagent  as  a  Test  for  Saponin.  Jean  Vamvakas  {Ann. 
Ghiin.  anal.,  19U6,  11, 161  — 163). — A  process  devised  for  the  detection 
of  saponin  (infusion  of  soap-root)  in  eft'ervescing  drinks  ;  it  is  not,  how- 
ever, ai)plicable  to  wines  and  beers.  One  hundred  c.c.  of  the  beverage 
are  well  boiled,  and  when  cold  the  liquid  is  made  up  to  the  original 
volume,  and  basic  lead  acetate  is  added  until  a  white  precipitate  has 
formed.  The  precipitate  is  collected  on  a  filter  and  washed  and  then 
suspended  in  water  and  decomposed  by  hydrogen  sulphide. 

In  presence  of  saponin,  the  resulting  filtrate  forms  a  lather  on 
shaking,  and  if,  after  boiling  to  expel  the  hydrogen  sulphide,  an  aliquot 
portion  is  mixed  with  a  few  drops  of  Nessler  solution,  a  yellow  pre- 
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cipitate  is  at    once  formed  which  on  boiling  turns    greenish-blue  or 
greenish-black. 

If  to  another  portion  tartaric  acid  is  added,  no  reaction  will  be 
obtained  even  on  boiling.  L.  de  K. 

Volumetric  Estimation  of  Cyanates.  Alexaxdeb  C.  Cujimixg 
andORME  Masson  (CAewi.  Neics.  1906,  93,  5 — 6, 17 — 18  ;  from  Proc.  >Soc, 
Chem.  Ind.  Vict.,  1905). — The  strongly  diluted  solution,  which  gener- 
ally also  contains  carbonates,  is  titrated  with  ^>7 10  sulphuric  acid,  using 
rnethyl-orange,  or  preferably  congo-red,  as  indicator,  and  taking  the 
first  end-point ;  this  gives  the  carbon  dioxide.  Excess  of  acid  is  now 
added  and  the  liquid  is  well  boiled,  cooled,  and  titrated  back  with 
X/10  sodium  hydroxide  ;  the  acid  consumed  represents  the  cyanic 
acid.  As  a  check,  the  ammonia  formed  from  the  cyanate  may  be 
estimated  in  the  usual  way  by  adding  an  excess  of  alkali  and,  after 
boiling,  titrating  with  X  10  acid.  It  is,  of  course,  taken  for  granted 
that  no  ammonia  pre-exists  in  the  solution. 

If  cyanides  are  also  present,  the  hydrocyanic  acid  should  be  titrated 
with  J'/IO  silver  nitrate  in  the  usual  manner  and  the  necessary  correc- 
tion applied  to  the  carbonate.  If  it  is  desired  to  check  the  result  by  a 
gravimetric  estimation,  the  carbonate  may  be  precipitated  with  barium 
nitrate  and  the  filtrate  with  silver  nitrate.  Any  cyanide  should  be 
allowed  for. 

The  process  has  been  found  to  work  well  with  commercial  potassium 
cyanide,  which  usually  contains  cyanate,  if  only  great  care  is  bestowed 
on  the  cyanide  titration.  L.  de  K. 

Action  of  Sodium  Hypobromite  on  Carbamide  and  on 
Ammonium  Salts.  Kemo  Corradi  {Chem.  (.'e/j<r.,  1906, i,  1574 — 1575 ; 
from    Boll.    ('him.    Farm,    45,    181 — 185). — Dupre's     azotometer    is 

ecommended  for  measuring  the  nitrogen  evolved  by  the  action  of 
-odium  hypobromite  on  carbamide.  The  hypobromite  is  contained  in  a 
dask  with  a  wide  opening  by  means  of  which  the  tube  containing  the 
liquid  to  be  tested  is  introduced.  The  flask  is  connected  with  a  bell 
jar  graduated  in  1/10  cc,  which  is  filled  with  water  and  stands  in  a 
cylinder  containing  water.  Experiments  show  that  the  quantity  of 
nitrogen  obtained  is  from  9-8  to  146  per  cent,  too  low,  and  that  the 
results    may  vary  by  4  8   per  cent.,  but  that    when   a    concentrated 

olution  of  sucrose  is  added,  in  accordance  with  Mohu's  suggestion 
\Abstr.,  1880,  681),  the  deficit  is  reduced  to  3  8 — 5  4  per  cent,  and  the 
maximum  variation  does  not  amount  to  more  than  1*6  per  cent.  The 
presence  of  other  niti'ogenous  substances  tends  to  compensate  the  error, 
but  when  sucrose,  lead  acetate,  and  sodium  carbonate  are  added  and 
the  liquid  filtered,  the  method  gives  results  which  are  about  2*4  i)er  cent, 
too  low. 

On  an  average  only  94  per  cent,  of  the  theoretical  quantity  of 
nitrogen  is  obtsiined  by  the  action  of  sodium  hypobromite  on  ammonium 
salts.  E.  W.  W. 

Detection  of  Guanidine.     D.  Ackerjian.v  {Zeit.  pliyaiol.  Cheni., 
1906,  47,  366 — 367). — The  usual  method  of  <letecting  guanidine  in  the 
VOL.  XC.  il  34 
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decomposition  products  of  proteid  is  to  remove  the  arginine  in  the 
"  arginine  fraction  "  by  picrolonic  acid,  and  then  precipitate  with  picric 
acid.  Benzene  sulphonic  chloride  is  recommended  in  place  of  picric 
acid  ;  the  benzene  sulphoguanidine  so  obtained  is  very  insoluble,  and 
can  thus  be  easily  separated,  even  if  arginine  is  still  present.  It  can 
be  obtained  as  white  crystals  from  an  alkaline  solution,  and  melts  at 
212°  W.  D.  H. 

Alkaloids  of  the  Rhizome  of  Veratrum  album  and  their 
Estimation.  C.  Bredemann  {Chem.  Centr.,  1906,  i,  606 — 608  ;  from 
Apoth.  Zeit.,  1906,  21,  41—45  and  53— 56).— The  alkaloids  may  be 
estimated  by  shaking  12  grams  of  powdered  material  with  120  c.c.  of  a 
mixture  of  equal  volumes  of  ether  and  chloroform,  adding  10  c.c.  of 
sodium  hydroxide  and  frequently  shaking  the  mixture  during  three 
hours.  "Water  is  now  added  until  the  powder  clogs  together  and  the 
ether-chloroform  layer  is  run  off,  clarified  with  magnesium  oxide  and 
three  or  four  drops  of  water,  and  100  c.c.  are  filtered.  The  filtrate  is 
extracted  three  times  with  water  acidified  with  acetic  acid  and,  after 
making  the  acid  extract  alkalinej  it  is  shaken  up  three  times  with  a 
mixture  of  ether  and  chloroform  ;  after  evaporating  the  solvents,  the 
residue  is  dried  at  100°  and  weighed.  The  percentage  of  alkaloids  was 
found  by  this  method  to  vary  from  0-19928  to  0-93280.  The  pure 
alkaloids  were  obtained  by  macerating  5  kilos,  of  coarsely  powdered 
material  for  several  days  with  a  mixture  of  two  parts  of  ether  and  one 
part  of  chloroform  in  the  presence  of  sufiicient  sodium  hydroxide. 
After  pouring  off  the  solution  and  evaporating  to  the  consistency  of  a 
thin  syrup,  the  latter  was  repeatedly  shaken  with  dilute  acetic  acid,  the 
alkaloids  being  subsequently  separated  from  this  aqueous  solution  by 
Salzberger's  metaphosphoric  acid  method  (compare  Abstr.,  1891,  230). 
Jervme,  C.2,;H3703N,2H20,  forms  white,  needle-shaped  prisms  and  melts 
at  241° ;  it  is  readily  soluble  in  chlorofoi'm,  fairly  so  in  alcohol,  very 
slightly  in  ether,  and  practically  insoluble  in  benzene  or  light  petroleum. 
The  siilphate  crystallises  from  absolute  alcohol  in  smooth,  four-sided 
prisms.  The  hydrochloride,  C2,;H3-.03N,HCl,2HoO,  separates  from 
absolute  alcohol  in  short,  four-sided,  highly  refractive  prisms.  The 
nitrate,  C.2oH3-03N,HNO.„  forms  four-sided  prisms.  The  acetate  crystal- 
lises in  smooth,  four-sided,  highly  refractive  prisms  containing  water  of 
crystallisation  ;  it  is  more  soluble  in  water  than  the  other  salts.  The 
phosphate  forms  very  slender,  colourless  needles  which  are  readily 
soluble  in  water.  The  aurichloride,  CogH3-03N,HAuCl^,  prisms,  very 
.slightly  soluble  in  water.     The  platinichioride, 

2C,,H3-03X,H.^PtCl^,  1 5H,0, 
pale  orange-coloured,  amorphous  powder,  verj*  slightly  soluble  in  water. 

Rulijervine,  C2flH^30._,N,H^,0,  forms  needle-shaped  prisms,  melts  at 
234°,  and  is  fairly  soluble  in  hot  chloroform,  less  so  in  alcohol,  and  only 
slightly  so  in  ether  or  light  petroleum. 

Pseudojervine,  C^oH^gOyN,  is  obtained  from  the  sulphate  in  thin,  six- 
sided  plates  which  melt  at  304° ;  it  is  readily  soluble  in  chloroform, 
very  slightly  so  in  alcohol,  and  practically  insoluble  in  ether,  light  peti'ol- 
eum,  or  benzene.  The  sulphate  forms  long  prisms  and  is  fairly  soluble 
in  water,  whilst  the  hydrochloride  is  only  slightly  soluble. 
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Protoveratrine  separates  from  absolute  alcohol  in  colourless,  four-  or 
i;ix-sided  plates  ;  it  is  fairly  soluble  in  chloroform  and  hot  absolute 
alcohol,  slightly  spluble  in  cold  ether,  and  insoluble  in  water,  benzene, 
or  light  petroleum.  From  the  mother  liquors  of  the  protoveratrine,  a 
small  quantity  of  an  alkaloid  has  been  obtained  which  crystallises  from 
absolute  alcohol  in  spherical  aggregates  of  needles  and  melts  at 
239 — 241^,  but  the  amount  was  too  small  to  admit  of  its  identification. 
The  paper  contains  in  addition  a  detailed  account  of  a  number  of  colour 
and  other  reactions  of  these  alkaloids.  P.  H. 

Estimation  of  Caffeine  in  Raw  Coffee.  Carl  Wolff  (Zeit. 
offentl.  Chem.,  1906,  12,  186— 189).— Caffeine  may  be  estimated  in 
raw  coffee  by  extracting  the  latter  for  nine  hours  with  chloroform  in  a 
Soxhlet's  apparatus,  evaporating  the  extract,  and  estimating  the  nitro- 
gen in  the  residue  obtained.  Experimental  proof  is  given  that  chloro- 
fonn  does  not  extract  any  nitrogenous  substance  other  than  caffeine 
from  coffee.  From  some  cause,  the  method  is  not  applicable  to  roasted 
coffee,  the  results  obtained  being  much  too  low  and  duplicate  estima- 
tions not  agreeing  with  each  other.  W.  P.  S. 

A  Reaction  of  Theobromine.  G.  G^eard  (/.  Pharm.  Ckim., 
1906,  [vi],  23,  476 — 477). — To  a  solution  of  0-05  gram  of  theobromine 
in  3  c.c.  of  water  and  6  c.c.  of  sodium  hydroxide  solution  are  added  1 
c.c.  of  ammonia  and  1  c.c.  of  10  per  cent  silver  nitrate  solution.  A 
colourless,  transparent  mass  is  obtained  which,  if  heated  in  a  water- 
bath  to  a  temperature  of  60^,  becomes  liquid  and  solidifies  on  cooling  to 
a  clear  jelly.  It  is  possible  to  obtain  a  solid  jelly  with  as  little  as  0"01 
gram  of  theobromine  per  10  c.c.  of  solution.  Caffeine  does  not  give  a 
jelly  when  thus  treated.  W.  P.  S. 

Colorimetric  Estimation  of  Morphine.  L.  Georges  and 
Gascard  {J.  Pharm.  Chim.,  1906,  [vi],  23,  513— 516).— The  method 
proposed  is  based  on  the  coloration  produced  by  the  addition  of  iodic 
acid  to  a  solution  containing  morphine.  Five,  10,  or  20  c.c.  of  the  solu- 
<^ion  to  be  examined  are  placed  in  a  tube  and  5  c.c.  of  a  5  per  cent. 

die  acid  solution  are  added.  In  a  similar  tube  an  equal  volume  of 
standard  morphine  solution  is  mixed  with  5  c.c.  of  the  iodic  acid  solu- 
tion. After  the  lapse  of  half  a  minute,  the  coloi*ations  in  the  two  tubes 
are  compared  and  the  amount  of  morphine  in  the  first  tube  thus  ascer- 
tained. The  standard  morphine  solution  should  contain  1"256  grams 
of  morphine  hydrochloride  per  litre  ;  1  c.c.  of  this  solution  will  bo 
equivalent  to  0001  gram  of  morphine.  Ammonia  may  be  added  in 
addition  to  the  iodic  acid,  but  the  colour  then  develops  more  slowly 
and  no  advantage  is  obtained.  Owing  to  the  gradual  development  of 
the  colour  when  iodic  acid  alone  is  used,  the  reagent  should  be  added  to 
both  tubes  at  as  nearly  as  possible  the  same  time.  W.  P.  S. 

Toxicological  Investigation  of  Strychnine.  Marussia  Bakunin 

and  ViNCENZo  Majone  {Rend.  Accad.  Sci.  Fie.  Mat.  Xapoli,  1905,  [iii], 

11,333 — 360). — Of  the  various  methods  given  for  the  determination 

^strychnine  in  animal  organs,  that  of  Dragendorff  (Krmittelung  von 

<;iJten,    1895)    gives    the    best   results.     When   a    liver   containing 
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0'003  gram  of  strychnine  was  examined  by  this  method,  0  0025  gram 
of  the  alkaloid  was  found. 

The  experiments  of  the  authors  show  that  rarely  more  than  one-tenth 
of  the  strychnine  administered  to  the  organism  can  be  afterwards 
traced.  If  the  animal  is  killed  twenty-four  hours  after  the  adminis- 
tration of  a  non-lethal  dose  of  the  poison,  the  latter  is  not  found  in  the 
organs.  Only  in  cases  where  an  amount  of  strychnine  greater  than 
the  toxic  dose  is  given  are  notable  quantities  afterwards  found,  and 
here,  as  in  other  instances,  the  organ  containing  the  largest  amount 
is  always  the  stomach ;  in  the  liver  and  spleen,  only  minimal  propor- 
tions occur.  The  bladder,  kidneys,  and  urine  often  give  negative 
results.  In  one  case,  the  urine  of  a  live  rabbit  showed  the  presence  of 
strychnine.  In  the  urine  of  dogs,  the  alkaloid  is  always  found  in 
amount  corresponding  with  about  one-tenth,  or  rather  more,  of  that 
administered ;  after  seventy -two  hours,  the  elimination  in  this  way 
ceases. 

The  quantity  of  strychnine  administered  and  the  time  elapsing 
between  administration  and  death  have  a  marked  influence,  especially 
with  regard  to  the  amounts  foand  in  the  stomach  and  liver ;  the  effect 
is  small  in  the  cases  of  the  other  organs,  which  never  contain  more 
than  small  quantities. 

In  all  probability,  strychnine  undergoes  in  the  organs  profound 
changes,  which  prevent  all  but  a  small  portion  from  being  traced. 

Under  the  ordinary  conditions  of  burial,  the  dispersion  of  tlie 
strychnine  is  effected  less  by  putrefaction  than  by  the  loss  of  liquid 
from  the  corpse  aided  by  the  action  of  rain  water.  T.  H.  P. 

Colour  Reaction  of  Formaldehyde  with  Proteids  and  its 
Relation  to  the  Adamkiewicz  Reaction.  Otto  Rosenheim  {Bio- 
chem.  J.,  1906,  1,  233 — 240). — Formaldehyde  gives  rise  to  a  charac- 
teristic colour  reaction  with  proteids  in  the  presence  of  sulphuric  acid 
containing  oxidising  agents.  The  same  reaction  is  produced  by  the 
interaction  of  diformaldehyde-peroxide-hydrate  with  proteids  and  pure 
sulphuric  acid.  This  reaction  is  due  to  the  formation  of  a  proteid- 
aldehyde  compound  and  its  subsequent  oxidation  ;  the  reaction  depends 
on  the  presence  of  the  tryptophan  (indole)  group  in  the  proteid  mole- 
cule. No  reaction  was  obtained  with  gelatin  (absence  of  indole 
group). 

The  colour  obtained  is  identical,  both  to  the  naked  eye  and  to  the 
spectroscope,  with  that  produced  in  the  Adamkiewicz  reaction  and  in 
Hopkins  and  Coles'  glyoxylic  reaction.  The  Adamkiewicz  reaction  is 
not  only  due  to  impurities  in  the  acetic  acid  used,  but  also  to  the 
presence  of  oxidising  agents  (nitrous  acid,  fei'ric  salts,  &c.)  in  the 
sulphuric  acid  employed.  The  question  is  discussed  how  far  the 
Adamkiewicz  reaction  is  due  to  the  presence  or  formation  of  formal- 
dehyde in  the  acetic  acid  used,  and  Hopkins  and  Coles'  view  on  the 
importance  of  glyoxylic  acid  is  critici.sed.  W.  D.  H. 
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Emissive  Power  and  Temperature  of  Auer  Mantles  con- 
taining Different  Quantities  of  Cerium.  H.  Kubens  {Aim.  Physik, 
1906,  [iv],  20,  593 — 600). — The  maximum  temperature  of  the  mantle 
in  an  ordinary  Auer  burner  with  chimney  is  probably  not  higher  than 
1550 — 1600°,  and  it  may  be  shown  that  the  emissive  power  of  the 
mantle  for  the  blue  rays  is  very  high.  The  temperature  is  lower  in 
those  mantles  which  contain  a  larger  proportion  (up  to  5  per  cent.)  of 
cerium,  since  they  are  characterised  by  greater  emissive  power  in  the 
infra-red  portion  of  the  spectrum.  J.  C.  P. 

Index  of  Refraction  of  Substances  dissolved  in  Non-aqueous 
Solvents.  C.  Cheneveau  {Compt.  rend.,  1906,  142,  1520—1522. 
Compare  Abstr.,  1904,  ii,  641). — Experiments  with  solutions  of  the 
chlorides  of  lithium,  calcium,  copper,  magnesium,  and  tin  (stannous) 
in  ethyl  alcohol,  lithium  chloride  in  methyl  alcohol,  zinc  chloride  in 
ethyl  ether,  and  ammonium  chloride  in  glycerol  show  that  the  difference 
between  the  index  of  refraction  of  the  solution  and  that  of  the  pure 
solvent  is  proportional  to  the  concentration  of  the  dissolved  substance. 
The  constant  of  proportionality  has,  moreover,  practically  the  same 
value  as  for  aqueous  solutions  of  the  same  substances.  Slight 
deviations  from  these  simple  relationships  have  been  traced  to  small 
quantities  of  water  in  the  dissolved  substance  or  in  the  solvent.  When 
the  dissolved  substance  reacts  chemically  with  the  solvent,  no  such 
simple  relationships  are  observable.  H.  M.  D. 

Absorption  Spectrum  of  Ozone.  Eeich  Ladenburg  and  Erich 
Lehmann  {Chem.  Centr.,  1906,  i,  1727 — 1728;  iiom  Ber.  Deut.  phys. 
Ges.,  4,  125 — 135). — By  the  evaporation  of  liquid  ozone,  a  gas  con- 
taining a  high  percentage  of  ozone  is  obtained  ;  this  gas  is  prone  to 
explode.  The  absorption  specti'a  of  liquid  and  gaseous  ozone  have 
been  examined  photographically  and  thermoelectrically.  The  gaseous 
ozone  was  contained  in  a  tube  1  metre  long  closed  by  plates  of  quartz 
or  rock  salt.  For  small  concentrations  the  absorption  reached  to 
about  316  fin  in  the  ultra-violet,  but  as  the  concenti-ation  increased, 
new  bands  appeared  and  extended  into  the  region  of  longer  wave- 
'i.  Liquid  ozone  did  not  show  any  absorption  bands  in  the 
•  spectrum,  but  only  a  masking  of  the  region  of  long  wave- 
lutigth  to  about  500  fifi,  and  there  were  no  bands  in  the  ultra-violet, 
but  the  absorption  extended  into  the  visible  spectrum  as  the  con- 
centration increased,  but  not  so  far  as  in  the  case  of  the  gas.  Some 
new  bands  were  discovered  in  the  red  portion,  which  were  only  visible, 
however,  when  about  three-quarters  of  the  ozone  had  evaporated  ; 
they  were  also  the  first  to  disappear,  and  the  pressure  increased  when 
this  occurred.  Determinations  of  the  den.sity  (1-78,  175,  and  183) 
•nd  changes  of  pre.ssure  appeared  to  show  the  presence  of  a  higher 
molecular  modiiication  of  oxygen.  E.  W.  W. 
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Spectroscopic  Researches  on  Copper  and  Cobalt  Solutions. 
B.  E.  MooiiE  {Zeit.  jyhijsikal.  Chem.,  1906,  55,  641—682.  Compare 
Donnan  and  Bassett,  Trans.,  1902,  81,  939;  Hartley,  Trans.,  1903, 
83,  401;  Lewis,  Abstr.,  1905,  ii,  509;  Jones  and  Bassett,  ibid., 
ii,  509). — The  author  has  studied  the  absorptive  power  over  a  large 
part  of  the  spectrum  of  dilute  and  concentrated  solutions  of  copper 
chloride,  sulphate,  nitrate,  and  acetate,  and  cobalt  chloride,  sulphate,  and 
nitrate.  The  manner  also  in  which  the  absorption  in  these  solutions 
is  aifected  by  adding  acids  and  salts  with  a  common  ion  has  been 
investigated. 

In  confirmation  of  Ostwald's  rule,  very  dilute  salt  solutions  con- 
taining the  same  coloured  ion  yield  the  same  absorption  spectrum, 
independently  of  the  nature  of  the  negative  ion  in  the  salt.  The 
repression  of  the  dissociation  produced  by  the  addition  of  salts  and 
acids  with  a  common  ion  is  accompanied  by  a  distinct  alteration  in  the 
absorption  spectrum.  The  observations  made  by  the  author  furnish 
no  proof  of  the  existence  of  hydrate  molecules  in  solution,  none  at 
least  for  the  existence  of  such  hydrate  molecules  as  are,  in  regard  to 
absorption,  quite  distinct  from  the  non-hydrated  salt  molecule ;  at  the 
same  time,  physical  aggregates  of  salt  and  water  may  exist  in  the 
solution.  The  existence  of  complex  ions  of  copper  and  cobalt  is 
rendered  very  probable  (compare  Donnan  and  Bassett,  loc.  cit.).  A 
change  of  solvent  causes  displacement  of  the  absorption  bands  for  a 
given  salt,  and  it  is  possible  that  some  peculiarities  in  the  absorption 
spectrum  of  concentrated  acid  solutions  of  cobalt  chloride  and  sulphate, 
as  compared  with  the  spectra  of  pure  aqueous  solutions  of  these  salts, 
may  be  due  to  the  concentrated  acid  acting  virtually  as  another 
solvent.  J.  0.  P. 

Cathodic  Phosphorescence  of  Europium  diluted  with  Lime. 
Study  of  the  Phosphorescent  Ternary  System :  Lime — 
Gadolinia — Europia.  Georges  Urbain  {Compt.  rend.,  1906,  142, 
1518 — 1520.  Compare  Abstr.,  this  vol.,  ii,  138). — The  spectrum  of 
the  system  lime — eiiropia  is  described  in  detail.  Europia — gadolinia 
mixtures  when  diluted  with  lime  give  the  same  bands.  As  the  pro- 
portion of  europia  in  the  mixture  is  diminished,  certain  bands  exhibit 
considerable  alterations  in  relative  intensity,  and  at  very  small 
concentrations  new  bands  make  their  appearance. 

Ternary  mixtures  of  lime,  gadolinia,  and  europia,  in  which  the  ratio 
of  europia  to  gadolinia  varied  from  6  :  94  to  0-08  :  99*92,  and  the  ratio 
of  europia  +  gadolinia  to  lime  from  1:99  to  5  :  95,  were  examined. 
The  mixtures  containing  the  smallest  proportion  of  europia  gave  in  all 
cases  the  spectrum  of  the  binary  system  europia — gadolinia,  whilst  those 
containing  the  largest  proportion  of  europia  gave  that  of  the  system 
europia — lime  provided  the  percentage  of  europia  +  gadolinia  in  the 
ternary  mixture  was  less  than  four.  When  the  proportion  of  europia 
+  gadolinia  was  greater  than  4  j)er  cent.,  the  spectra  of  both  systems 
appeared.  The  observations  indicate  that  the  gadolinia  or  the  lime 
may  act  as  diluent  of  the  europia,  and  that  this  is  determined  by  the 
composition  of  the  ternary  mixture.  H .  M.  D. 
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The  Theory  of  Fluorescence.  Gertbud  "Woker  {J.  Physical 
C'hem.,  1906,  10,  370 — 391). — Fluorescence  is  sometimes  masked 
owing  to  the  colour  being  similar  to  the  colour  of  the  substance,  or 
more  frequently  when  it  is  complementary.  This  may  be  seen  by  the 
extinction  of  the  fluorescence  of  quinine  sulphate  by  the  addition  of 
picric  acid,  and  numerous  other  examples  are  given.  It  follows, 
therefore,  that  in  general  colour  in  compounds  weakens  or  destroys 
fluorescence  whether  the  colour  is  due  to  chromophores  or  impurities. 
A  solvent  can  also  have  the  same  effect  by  displacing  an  absorption 
band  towards  the  red  end  of  the  spectrum.  Salt-forming  groups  also, 
and  for  the  same  reason,  generally  reduce  fluorescence,  a  notable 
exception  being  the  amino-group,  which  causes  displacement  towards 
the  violet  and  generally  increases  fluorescence.  The  fluorescence  of 
the  xanthones  and  flavones  is  considered,  and  a  rule  obtained,  which 
appears  to  be  general,  that  the  fluorescence  is  most  marked  when  a 
salt-forming  group  is  in  the  furthest  position  from  the  chromophore. 
The  fluorescence  may  lie  too  far  out  in  the  violet  to  be  visible  ;  in  such 
a  case,  the  causes  which  destroy  a  fluorescence  visible  previously  may 
cause  this  to  become  visible,  and  it  may  therefore  be  developed  by 
solution  in  a  solvent  of  high  dispersive  power  or  by  the  addition  of  a 
chromophore.  Another  method  for  the  development  of  fluorescence  is 
the  union  of  benzene  radicles  in  definite  ways,  the  most  important 
being  the  union  of  phenyl  groups  in  the  ortho-position  or  in  an 
analogous  way.  L.  M.  J. 


Dependence  of  the  Action  of  Fluorescent  Substances  on 
their  Concentration.  A.  Jodblauer  and  Hermann  von  Tappeiner 
{C/iem.  C'e7itr.,  1906,  i,  1792 — 1793;  from  Arch.  klin.  Med.,  86, 
466 — 478). — The  liberation  of  iodine  from  potassium  iodide  and  the 
destruction  of  the  active  power  of  invertin  by  fluorescein  increases  to  a 
maximum  at  1  :  '2000  mols.  as  the  concentration  of  the  fluorescein 
decreases  and  then  begins  to  decrease  slowly.  Similar  results  are 
obtained  for  the  Eder  reaction  (Abstr.,  1905,  ii,  565).  These  facts 
do  not  agree  with  Straub's  observations  (Abstr.,  1904,  i,  896),  but 
resemble  those  found  in  the  action  of  fluoresceins  on  dyes  and  leuco- 
bases  of  this  series  (Gros,  Abstr.,  1901,  ii,  433).  The  behaviour  of 
methylene-blue  is  similar,  the  maximum  being  attained  at  a  con- 
centration of  1  :  2000  mols.  The  action  of  sodium  dichloroanthracene- 
disulphonate  and  of  ajsculin  increases  slowly  with  the  concentration 
and  then  more  rapidly,  so  that  the  maximum  effect  coiTesponds  with 
the  maximum  concentration.  The  difference  between  the  photo- 
chemical behaviour  of  eosin  and  sodium  dichloroanthracenedisulphonate 
depend.s,  perhaps,  on  the  fact  that  in  the  ionisation  of  eosin  a  structural 
change  takes  place  in  the  molecule  ("  quinonisation "),  and  that 
only  the  ionH  are  photochemical ly  active,  whilst  the  dissociated  and 
undis-sociiited  portions  of  sodium  dichloroanthracenedisulphonate  have 
the  .same  structure  and  are  also  probably  equally  active. 

The  thera{K»utic  application  of  the  above  substances  is  also  discussed 
.11  th.»  f.riginiil  pai>er.  E.  W.  W. 
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Relation  between  the  Photochemical  Action  of  Substances 
of  the  Fluorescein  Series  and  their  Intensity  of  Fluorescence 
and  Sensitiveness  to  Light.  Hermann  von  Tappetneb  {Chem. 
Centr.,  1906,  i,  1793—1794;  from  Arch.  klin.  Med.,  86,  478—486).— 
Experiments  on  the  action  of  fluorescein  and  its  halogen  substitution 
derivatives  on  potassium  iodide  have  shown  that  the  quantity  of  iodine 
liberated  in  the  presence  of  light  is  almost  the  same  in  all  cases.  The 
activity  must  be  independent,  therefore,  of  the  sensitiveness  to  light  of 
the  fluorescein.  These  facts,  taken  in  conjunction  with  the  results  of 
E,  and  H.  W.  Vogel's  work,  show  that  there  is  a  considerable  differ- 
ence between  the  sensitising  action  of  fluorescein  on  silver  bromide 
gelatin  plates  and  its  action  on  potassium  iodide  in  aqueous  solutions. 
The  photochemical  action  of  fluorescent  substances  in  aqueous  solutions 
is  not  dependent  on  their  decomposition  by  light.  These  phenomena 
are  therefore  to  be  regarded  as  catalytic  actions  and  the  fluorescent 
substances  as  light-catalysts. 

In  the  case  of  invertin,  however,  the  substitution  derivatives  of 
fluorescein  have  not  the  same  effect.  The  action  increases  from 
fluorescein  and  tetrachlorofluorescein,  which  are  completely  inactive 
when  the  exposure  to  daylight  is  short,  to  tetrachlorotetraiodo- 
fluorescein,  that  is,  in  the  order  of  decreasing  fluoi^escence.  The 
sensitising  action  increases  irregularly  as  the  brilliance  of  the 
fluorescence  decreases. 

The  photochemical  action  of  micro-organisms  depends  on  the  per- 
meability of  the  membrane,  and  can  only  take  place  around  the  mole- 
cules which  have  passed  through.  A  combination  of  the  fluorescent 
substance  with  the  enzyme  is  possibly  necessary,  E.  W,  W, 


Chemical  Action  of  Ultra-violet  Light,  W,  H,  Ross  {J.  Amer. 
Chem.  Soc,  1906,  28,  786 — 793). — A  study  has  been  made  of  the  rate 
of  chemical  action  induced  by  ultra-violet  rays  emitted  by  an  electric 
spark  passing  between  aluminium  terminals.  The  rate  of  decomposi- 
tion of  the  iodides  when  aluminium  terminals  were  used  was  found  to 
be  at  least  twice  as  great  as  that  produced  by  the  use  of  terminals  of 
any  of  the  other  common  metals.  The  effect  of  the  ultra-violet  light 
was  determined  by  placing  the  solution  in  a  small,  shallow  dish  pro- 
vided with  a  quartz  cover.  When  the  dish  was  placed  beneath  the 
spark,  the  amount  of  decomposition  represented  the  total  effect  of  the 
waves  of  light  given  out  by  the  spark.  By  subtracting  from  this  the 
amount  of  decomposition  produced  when  a  thick  glass  plate  was  inter- 
posed between  the  spark  and  the  solution,  the  effect  of  the  ultra-violet 
light  alone,  or  that  part  of  it  capable  of  being  absorbed  by  the  glass, 
was  determined.  It  was  found  that  all  the  wave-lengths  below  X3260 
were  absorbed  by  the  glass. 

In  the  case  of  potassium  iodide   solution,  it  was  found   that   the 
amount  of  iodine  set  free  in  a  given  time  varied  inversely  as  the  squari 
of  the  distance  of  the  solution  from  the  spark.     In  order  to  ascertai 
the   influence  of  concentration,   solutions   were    tested   varying    from 
SN"  to  A^jlOOO,  and   it  was  found  that  the   weaker  the  solution,  the 
smaller  was  the  amount  of  iodine  liberated.     On  varying  the  time  of 
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exposure,  the  amount  of  iodine  set  free  was  not  at  first  exactly  pro- 
portional to  the  time ;  this  was  doubtless  due  to  the  change  in  the 
colour  of  the  solution,  or  its  power  of  absorption,  after  a  short 
exposure.  "When  the  glass  plate  was  interposed,  only  a  very  small 
amount  of  iodine  was  liberated.  The  iodides  of  sodium,  lithium, 
barium,  calcium,  and  zinc  gave  the  same  results  as  potassium  iodide 
at  a  temperature  of  about  18°.  A  variation  of  the  temperature 
between  15°  and  30°  produced  no  appreciable  change  in  the  rate  of 
decomposition. 

Ferric  salts  are  reduced  by  ultra-violet  light,  and  the  amount  of  the 
reduction  is  largely  increased  by  the  presence  of  sugar.  The  quantity 
of  ferric  salt  reduced  is  approximately  proportional  to  the  time  of 
exposure.  A  variation  in  the  temperature  of  the  solution  has  only  a 
slight  effect  on  the  rate  of  reduction. 

Solutions  of  chlorates  and  bromates  are  also  reduced  by  ultra-violet 
light  but,  unlike  the  iodides  or  ferric  salts,  a  variation  in  the  strength  of 
the  solution  from  372  to  ^7^^  does  not  appreciably  affect  the  amount 
of  the  reduction.  The  chlorates  undergo  a  greater  reduction  than  the 
bromates  and,  in  each  case,  the  amount  reduced  varies  directly  with 
the  time  of  exposure.  The  addition  of  sugar  to  the  solutions  causes  an 
increased  amount  of  reduction,  and  under  these  conditions  the  bromates 
are  more  largely  reduced  than  the  chlorates.  E.  G. 


Kinetics  of  Photochemical  Reactions.  I.  Reaction  between 
Chlorine  and  Benzene  in  Light.  Emanuel  Goldberg  {Cfiem.  Centr., 
1906,  i,  1693;  from  Zeit.  miss.  Photograph.  Photophysik.  Photochem  ,  4, 
61 — 95). — In  experiments  on  the  action  of  chlorine  on  benzene  in 
light,  the  reacting  substances  contained  in  a  closed  vessel  with  parallel 
thin  glass  sides  were  stirred,  and  illuminated  by  an  arc  lamp  or  a 
Schott's  uviol  lamp.  The  velocity  of  chlorination  of  benzene  is  not 
a  simple  function  of  the  concentration  of  the  chlorine,  but  depends  on 
the  initial  content  of  chlorine  ;  when  the  latter  is  increased,  the  velocity 
becomes  greater  as  the  quantity  of  chlorine  decreases.  The  increase 
of  velocity  cannot  be  duo  to  rise  of  temperature  caused  by  increased 
absorption  of  light,  and-  the  products  of  the  reaction  have  no  effect. 
As  the  reaction  proceeds,  the  absorption  spectrum  does  not  show  a 
change,  which  would  indicate  the  formation  of  an  intermediate 
compound. 

It  was  found  that  the  effects  were  caused  by  the  presence  of  oxygen, 
which  retards  the  chlorination  of  benzene  in  light.  The  solubility  of 
oxygen  in  benzene  at  2.'3°  is  01 85.  Benzene,  which  does  not  couttiin 
oxygen,  is  rapidly  chlorinated  when  exposed  to  the  light  of  the  uviol 
lamp.  Oxygen  appears  to  have  the  same  effect  in  all  cases  of  photo- 
chemical chlorination.  The  phenomena  of  photochemical  induction 
and  ♦'  deduction  "  are  also  due  to  the  same  cause.  The  marked  effect 
of  rise  of  temperature  is  due  to  the  doci-ease  of  the  solubility  of 
oxygen  in  benzene,  and  in  order,  therefore,  to  prepare  hexachloro- 
benzene  the  benzene  should  be  boile«l. 

The  chlorination  of  toluene,  xylene,  or  acetic  acid  is  also  retarded  by 
•'-^ygen.  E.  W.  W. 
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Reaction   between   Chromic   Acid   and    Quinine   in   Light. 

Emanuel  Goldberg  {Chem.  Centr.,  1906,  i,  1693 — 1694;  from  Zeit. 
wiss.  Photograph.  Photophysik.  Photochem.,  4,  95 — 107.  Compare 
preceding  abstract). — Experiments  on  the  action  of  chromic  acid  on 
quinine  in  h'ght  have  been  made  by  means  of  the  apparatus  described 
above. 

The  velocity  of  the  reaction  is  proportional  to  the  intensity  of 
the  light,  and  the  results  confirm  Grotthus'  law  that  only  those  rays 
are  active  which  are  absorbed.  Beer-Lambert's  simple  absorption 
law  also  holds  for  the  solution  of  chromic  acid.  The  temperature- 
coefficient  Kj,+  10II{j.  is  very  small  for  photochemical  reactions,  the 
mean  value  for  seven  reactions  being  only  L15.  Ostwald's  theory 
that  photochemical  reactions  are  analogous  to  "anactinic"  reactions 
at  very  high  temperatures  appears  therefore  to  hold.  E.  W.  W. 

Relation  bet^w^een  Translation  and  Radiation  Intensity  of 
Positive  Ions.  Johannes  Stark  {Chem.  Centr.,  1906,  i,  1642;  from 
Physikal.  Zeit.,  7,  251 — 256). — The  line  spectrum  of  mercury  vapour 
is  caused  by  positive  ions.  The  pressure  of  radiation  brings  about  an 
equilibrium  between  the  energy  of  radiation  and  the  kinetic  energy  of 
the  gas.  The  emission  of  light  by  the  canal  rays  is  due  to  their 
kinetic  energy.  The  intensity  of  radiation  in  a  state  of  equilibrium 
is  proportional  to  the  square  of  the  velocity  of  translation.  As  the 
translation  velocity  of  the  positive  hydrogen  ions  increases,  the 
intensity  of  radiation  of  the  shorter  waves  increases  more  rapidly  than 
that  of  the  longer.  Positive  ions  are  formed  by  the  action  of  flame, 
impact  of  cathode  rays,  &c.,  and  high  velocity  is  imparted  to  them  by 
rise  of  temperature,  increase  of  current,  or  combustion.  The  line 
spectrum  produced  at  a  moderate  temperature  in  the  positive  column 
or  in  the  negative  glow  does  not  correspond  with  a  state  of  equilibrium 
between  emission  and  translation. 

The  spectrum  of  mercury  is  caused  by  uni-,  bi-,  and  multi-valent 
ions.  Lines  formed  by  univalent  ions  (such  as  2537)  have  at  a  com- 
paratively small  velocity  (temperature  of  Bunsen  flame)  considerable 
intensity,  whilst  those  due  to  bivalent  ions  appear  at  a  high  tempera- 
ture. When  the  pressure  of  the  mercury  arc  is  raised,  the  intensity 
of  the  line  4078,  produced  by  multivalent  ions,  increases  more  rapidly 
than  that  of  the  line  4047,  emitted  by  bivalent  ions.  A  greater 
energy  of  translation  is  required  to  produce  aline  spectrum  in  nitrogen 
than  in  hydrogen.  E.  W.  W. 

Spectrum  of  Helium  from  Radium  Bromide.  FRiEDnicii 
Giesel  {Per.,  1906,  39,  2244.  Compare  Abstr.,  1905,  ii,  496).-— 
Since  the  publication  of  the  author's  last  paper  on  this  subject, 
the  amount  of  helium  in  the  tubes  examined  has  increased.  Photo- 
graphs are  appended.  A.  McK. 

Separation  of  Radium  C  from  Radium  B.   F.  von  Leucii  {Ann^ 
Physik,  1906,  [iv],  20,  345—354.     Compare  Abstr.,  1905,  ii,  790). 
Pieces    of  platinum  foil  with    induced   radioactivity   are  boiled  witl 
strong  acid.     It  is  then  found  that  by  immerising  metals  in  the  activl 
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solutions  so  obtained,  or  by  electrolysis  of  these  solutions,  radium  C  can 
be  separated  from  radium  B  in  the  same  way  as  thorium  B  has  been 
separated  from  thorium  A  (see  loc.  cit.).  Thus,  radium  C  is  pi-ecipitated 
on  copper  and  nickel,  and  may  also  be  precipitated  at  a  bright  platinum 
cathode  by  electrolysis  with  small  current  density. 

If  barium  nitrate  and  then  sulphuric  acid  are  added  to  an  active 
hydrochloric  acid  solution  obtained  as  abov^e,  radium  B  is  carried  down 
with  the  barium,  radium  G  is  found  in  the  filtrate.  If  copper  is 
precipitated  from  a  similarly  active  solution  with  potassium  hydroxide, 
it  carries  down  radium  C  and  a  part  of  radium  B :  the  rest  of  the 
radium  B  is  in  the  filtrate. 

The  activities  of  radium  B  and  radium  C  decay  to  half  their  values 
in  267  and  195  minutes  respectively  (compare  Bronson,  Abstr.,  1905, 
ii,  567).  J.  C.  P. 

Action  of  Radium  Rays  on  Mixtures  of  Hydrogen  and 
Chlorine  and  of  Hydrogen  and  Oxygen.  Willfm  P.  Jobissen 
and  WiLHELM  E.  Einger  {Ber.,  1906,  39,  2093—2098.  Compare 
Abstr.,  1905,  ii,  219). — The  previous  experiments  have  been  repeated 
with  an  improved  form  of  apparatus  and  a  larger  quantity  of  radium 
bromide.  The  observed  irregularities  were  due  to  varying  tempera- 
tures in  different  parts  of  the  apparatus. 

With  mixtures  of  hydrogen  and  oxygen,  a  reaction  could  not  be  ob- 
served seventy-one  hours  after  the  introduction  of  the  radium  bromide 
into  the  inner  blackened  tube.  The  disagreement  between  this  result  and 
those  of  Davis  and  Edwards  (Abstr.,  1905,  ii,  448)  is  due  to  the  feeble 
penetrating  power  of  the  a-rays,  which  are  those  most  effective  in 
promoting  ionisation.  C.  S. 

Radioactivity  of  the  Qases  evolved  from  the  Waters  of 
Thermal  Springs.  Pierre  Curie  and  A.  Laborde  {Compt.  reiid., 
1906,  142,  1462—1465.  Compare  zVbstr.,  1904,  ii,  461).— The 
previous  experiments  have  been  extended  to  several  new  thermal 
'-prings.  In  consequence  of  an  error  in  the  calibration  of  the  measur- 
ing apparatus,  the  numbers  previously  recorded  for  the  quantity  of 
emanation  contained  in  the  waters  and  in  the  giises  evolved,  require  to 
be  corrected.  A  table  containing  the  corrected  values  and  the  new 
lata  is  appended.  H.  M.  D. 

Radioactivity  of  Ashes  and  Lava  from  the  Recent  Eruption 
of    Vesuvius.      August    Becker    {Ann.     I'hysik,     1906,    [iv],   20, 
■  .>4 — 63b). — The  radioactivity  of  the  products  of  the  eruption  appears 
lo  be  less  than  that  of  most  of  the  layers  of  the  earth's  crust. 

J.  C.  P. 

Temperature  Gradients  of  the  Earth  on  the  Hypothesis  of 
Radioactive  and  Chemical  Processes.  Johan  G,  Koenigsbkrgbb 
(('hem.  Ventr.,  1906,  i,  1646;  from  I'hysiknl.  .2«i<.,  7,  297— 300).— 
I  ho  heat  evolved  by  the  disintegration  of  i-adium  is  suthcient  to  account 
for    the    temperature   gradient.     The  disintegration   of    radium  must 
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cease  at  higher  temperatures ;  rise  of  temperature  is  conducive  to  the 
formation  of  radium  fi  with  absorption  of  heat. 

Various  theories  of  the  heat  of  the  earth  ai-e  treated  mathematically 
in  the  original  paper.  The  variation  of  temperature  with  depth  is  not 
explained  by  Fourier's  hypothesis.  It  is  more  probable  that  a  portion 
of  the  heat  is  due  to  radioactive  substances,  and  that  the  production 
of  heat  decreases  rapidly  with  depth.  The  volcanic  products  are  not 
more  radioactive  than  sedimentary  rocks  formed  at  the  surface. 

E.  W.  W. 

Spectrum  of  the  Nitrogen  Glow  produced  by  the  Rays  of 
Radiotellurium.  Bernhard  Walter  {Ann.  Fhysik,  1906,  [iv],  20, 
327 — 332.  Compare  Sir  William  and  Lady  Huggins,  Abstr.,  1904,  ii, 
4  ;  Walter  and  Pohl,  this  vol.,  ii,  2). — Whilst  the  spectrum  of  the 
nitrogen  glow  caused  by  radium  coincides  with  the  spectrum  of  the 
negative  glow  in  a  Geissler  tube  containing  rarified  air,  the  spectrum  of 
the  nitrogen  glow  caused  by  polonium  is  more  similar  to  the  spectrum 
of  the  positive  glow  in  such  a  tube.  J.  C.  P. 

The  most  probable  Value  of  the  Ratio  (e,Vo)  of  the  Charge 
to  the  Mass  of  the  Electron  in  Cathode  Rays.  Charles  E.  Guye 
{Arch.  Sci.  2)hys.  Nat.,  1906,  [iv],  21,  461 — 468). — The  determination 
of  the  ratio  of  the  charge  to  the  mass  of  the  electron  is  obtained  from 
the  two  equations,  (1)  }TfjLv'^=  Ue,  and  (2)  p  =  VfjL/Il€,  whei^e  v  is  the 
velocity  of  the  electron,  U  the  potential  of  discharge,  //  the  intensity  of 
the  magnetic  field  producing  curvature  of  the  rays  of  radius  p.  The 
results  lead  to  the  value  1*892  x  lO*",  which  is  not  in  accord  with  the 
value  1*858  x  10"  obtained  by  Kaufmann.  The  values  of  fx.  in  (1)  and 
(2)  are,  however,  only  equal  if  the  velocity  is  sufficiently  small,  and 
the  author  deduces  a  correction  factor  which  reduces  to  (1  —  y8'^/5),  where 
(3  is  the  ratio  of  the  velocity  of  the  electron  to  that  of  light.  The 
first  value  given  above  then  reduces  to  1*878  x  lO'^.  L.  M.  J. 

Photoelectric  EflFect  and  Fall  of  Potential  at  an  Alkali 
Electrode  in  Argon,  Helium,  and  Hydrogen.  H.  Dember  {Ann. 
P]q/sik,  1906,  [iv],  20,  379 — 397). — For  the  pressures  commonly  em- 
ployed in  measurements  of  potential  fall,  the  photoelectric  sensitive- 
ness of  the  alloy  containing  potassium  and  sodium  in  atomic  propor- 
tions is  greater  in  helium  than  in  hydrogen.  This  is  true  also  when 
the  ultra-violet  rays  are  cut  off.  For  higher  potentials,  the  photo- 
electric sensitiveness  of  the  potassium-sodium  alloy  is  greater  in  argon 
than  in  helium.  There  is  a  general  parallelism  between  the  magnitude 
of  the  photoelectric  effect  and  the  fall  of  potential  in  the  cases  inves- 
tigated. J.  C.  P. 

Change  of  Resistance  of  Palladium  Wires  caused  by  Occlu- 
sion of  Hydrogen.  Fritz  Fischer  {Ann.  Phyaik,  1906,  [iv],  20, 
503 — 526.  Compare  Krakau,  Abstr.,  1896,  ii,  5;  McKlfrosh,  /Voc. 
Amer.  Acad,,  1904,  39,  No.  14). — The  resistance  of  a  palladium  wire 
incx'easos  immediately  and  rapidly  with  the  first  quantities  of  hydrogea 
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occluded.  Onwards  from  the  point  at  which  the  wire  has  absorbed 
thirty  times  its  own  volume  of  hydrogen,  the  increase  is  proportional 
to  the  quantity  of  occluded  gas,  as  indicated  by  the  formula  wJWq  = 
a  +  bU,  where  w^  is  the  initial  resistance  of  the  palladium  wire,  w  its 
resistance  when  it  has  absorbed  H  times  its  own  volume  of  hydrogen, 
rt  =  1-0292,  and  6  =  0-000668.  The  maximum  value  of  the  ratio  icw^ 
which  can  be  reached  is  1-69. 

The  linear  extension  of  a  palladium  wire  due  to  the  occlusion  of 
hydrogen  is  up  to  the  point  of  saturation  proportional  to  the  quantity 
of  absorbed  gas.  When  a  charged  palladium  wire  is  freed  from  its 
occluded  hydrogen,  it  is  found  to  be  shorter  than  it  was  originally  in 
the  uncharged  condition,  but  its  resistance  is  the  same.  J.  C.  P. 

Free  Energy  of  Some  Halogen  and  Oxygen  Compounds 
Computed  from  the  Results  of  Potential  Measurements. 
M.  DE  K.  Thompsox  {J.  Aimr.  Chem.  Soc,  1906,  28,  731— 766).— If  the 
saturated  solution  of  a  salt  in  contact  with  the  solid  salt  is  electrolysed 
at  a  constant  temperature  between  electrodes  consisting  of  the  decom- 
position products,  and  if  the  process  is  reversible,  the  work  done  is  that 
required  to  decompose  the  solid  salt.  Conversely,  the  energy  obtain- 
able from  the  combination  when  working  reversibly  as  a  voltaic  cell  is 
the  free  energy  of  formation  of  the  solid  compound  from  its  con- 
stituents. Thus,  the  free  energy  change  attending  the  formation  of 
silver  chloride  could  be  determined  either  by  measuring  the  decom- 
position jwtential  Ijetween  platinum  electrodes  of  a  saturated  solution 
of  the  salt  in  water  or  by  measuring  the  potential  of  the  cell 
Ag/saturated;Solution  of  AgCl/Cl.  The  E.M.F.  of  such  a  cell  is  made  up 
of  the  E.M.F.'s  at  the  two  electrodes.  In  many  cases  these  separate 
values  have  been  measured  against  a  standard  electrode  and  are 
recorded  in  the  literature.  Such  data  as  are  available  have  now  been 
collected  and  united  so  as  to  obtain  the  E.M.F.  of  a  cell  composed 
of  the  elementary  electrodes  and  a  solution  of  the  particular  salt,  and 
from  the  results  thus  obtained  the  free  energy  of  the  salt  has  been 
calculated. 

The  free  energy  has  also  been  calculated  from  the  electrolytic 
potentials  of  the  elements  of  a  compound  and  its  solubility. 

By  these  two  different  methods,  the  free  energies  of  the  chlorides, 
bromides,  and  iodides  of  silver,  mercury,  copper,  thallium,  and  lead,  of 
the  oxides  of  silver  and  mercury,  and  also  of  water,  ammonia,  hydrogen 
chloride,  and  hydrogen  bromide  at  about  18°  have  been  computed,  and 
the  results  are  tabulated.  The  two  series  of  values  are  in  g(X)d  agree- 
ment except  in  the  case  of  silver  and  mercurous  iodides.  The  dis- 
agreement in  the  latter  cases  is  probably  due  to  the  existence  of  com- 
plex ions  in  the  solutions  of  the  iodides  which  affect  the  computation 
from  their  solubilities. 

In  the  case  of  the  solid  lialides,  the  chloride  has  a  fi-ee  energy  which 
iM  2-5 — b'bK  per  equivalent  greater  than  that  of  the  corresponding 
bromide,  and  the  bromide  has  a  free  energy  7 — 11  A'  per  equivalent 
greater  than  that  of  the  corresponding  iodide. 

The  corresponding  mercurous,  silver,  and  cuprous  halidei  hive  free 
energies  which  differ  from  each  other  by  less  than  3*5 A'  jwr  eqviivalent, 
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but  which  increase  slightly  in  every  case  in  the  order  mercux^y,  silver, 
copper. 

The  most  important  general  conclusion  drawn  from  the  results  is 
that  the  ratio  of  the  free  to  the  total  energy  of  the  solid  salts,  when 
these  energies  are  referred  to  those  of  the  elements  in  the  solid  state 
as  zero,  does  not  differ  from  unity  by  more  than  7  per  cent,  except  in 
the  case  of  silver  iodide.  For  gaseous  water  and  hydrogen  chloride 
produced  from  the  gaseous  elements,  the  ratio  of  free  to  total  energy  is 
not  far  from  unity,  but  has  widely  divergent  values  in  the  case  of 
hydrogen  bromide  and  ammonia,  indicating  the  absence  of  any  simple 
relations.  E,  G. 

Spontaneous  lonisation  of  Air  and  Other  Gases.  Hans 
Geitel  (Chem.  Centr.,  1906,  i,  1772;  from  JVaturw.  Bundsch.,  21, 
221 — 225.  Compare  this  vol.,  ii,  329). — Pure  dry  air  has  the  greatest 
dispersive  power.  Whilst  the  dispersion  is  the  same  for  both  kinds  of 
electricity  in  flat  regions,  in  mountainous  districts  the  dispersion  of 
negative  electricity  is  far  greater  than  that  of  positive.  The  concen- 
tration of  positive  ions  is  especially  great  at  the  summits  of  mountains. 
These  considerations  in  conjunction  with  the  phenomena  of  saturation 
currents  and  the  loss  of  conductivity  caused  by  a  weak  electric  field 
appear  to  indicate  that  ordinary  or  normal  air  is  ionised  to  a  certain 
extent.  E.  W.  W. 

Conductivity  of  Air  in  Contact  with  Autoxidising  Sub- 
stances. WiLLEM  p.  JoRissEN  and  WiLiiELM  E.  EiNGER  (Ber.,  1906, 
39,  2090—2093.  Compare  Abstr.,  1905,  i,  354;  Schenck,  Mihr,  and 
Banthien,  this  vol.,  ii,  326). — The  ionising  effect  of  triethylphosphine, 
benzaldehyde,  turpentine,  and  phosphorus  on  air  was  determined  by 
noting  the  time  required  for  a  charged  rod,  connected  with  an  electro- 
meter and  dipping  into  an  enclosed  volume  of  air,  to  alter  its  potential 
by  a  definite  amount.  In  the  presence  of  each  of  the  first  three 
substances,  the  conductivity  of  the  air  is  diminished,  but  in  the 
presence  of  phosphorus  it  increases  to  four  times  the  normal  value. 

C.  S. 

Introduction  of  the  Conception  of  the  Solubility  of  Metal 
Ions  with  Electromotive  Equilibrium.  Andkeas  Smits  {Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1906,  9,  2 — 9). — A  bar  of  metal,  for 
instance,  zinc,  in  a  solution  of  a  salt  of  the  metal  sends  into  the 
solution  exclusively  ions  with  a  positive  charge,  causing  the  surrounding 
solution  to  become  electro-positive  and  the  zinc  itself  electro-negative, 
and  forming  the  so-called  electric  double  layer.  It  is  possible  theo- 
retically to  give  such  a  concentration  to  the  metal  ions  in  a  solution 
that  on  immersing  the  corresponding  metal  in  it,  neither  the  metal 
nor  the  solution  becomes  electrically  charged.  To  calculate  the 
solubility  of  the  ions  =  K,  the  expression 

Ao  =  0-0578/v.logA'  (55-5v+l) 
is  used,  Aq  denoting  the  electrode  potential  and  v  the  valency  of  the 
metal. 

The  valuesof  K  are  given  for  a  number  of  metals,  with  potassium, 
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sodium,  barium,  calcium,  magnesium,  aluminium,  zinc,  iron,  <kc.  K 
is  greater  than  1,  indicating  that  even  in  the  most  concentrated 
solutions  of  the  corresponding  salts  the  metal  ions  will  not  have 
reached  their  concentration  of  siituration.  In  the  case  of  copper, 
where  K  has  the  value  10  "-^,  the  concentration  of  the  copper  ions  is 
greater  than  that  of  saturation,  and  copper  ions  will  be  deposited  on  a 
copper  bar  when  it  is  immerged,  in  consequence  of  which  the  bar 
becomes  charged  with  positive  and  the  solution  with  negative 
electricity.  E.  F.  A. 


Hydration  of  the  Ions.  I.  Gustav  Buchbock  {Zeit.  physikal. 
Chem.,  1906,  55,  563 — 588). — An  attempt  to  determine  the  extent  to 
which  the  ions  of  electrolytes  are  hydrated  is  made  on  the  lines 
adopted  by  Nernst  and  his  pupils  (Abstr.,  1901,  ii,  12,  13).  A  solution 
of  hydrochloric  acid  containing  a  non-electrolyte  (mannitol  or 
rcsorcinol)  is  electrolysed,  and  investigation  shows  whether  during 
electrolysis  a  displacement  of  the  water  relatively  to  the  non-electro- 
lyte takes  place.  For  this  purpose,  the  author  has  determined  the 
transport  numbers  of  the  hydrogen  and- chlorine  ions  in  a  specially 
devised  apparatus  with  a  platinum  cathode  and  a  silver  anode.  In 
this  arrangement,  the  processes  going  on  at  the  electrodes  result  in  a 
dilution  of  the  solution,  and  the  electrodes  are,  therefore,  placed  at  the 
top  of  each  limb  of  the  U-shaped  apparatus.  Into  the  upper  part  of 
each  limb  there  is  ground  a  short  piece  of  glass  tube,  whilst  the  limb 
itself  is  widened  out  at  the  top.  Into  the  annular  cup  space  so  formed 
the  electrodes  are  placed.  The  anode  and  cathode  compartments  can 
be  shut  off  by  t<aps,  and  the  U-tube  itself  consists  of  two  halves  united 
by  a  ground  joint. 

The  mannitol  in  the  solutions  was  accurately  estimated  by  precipi- 
tating the  hydrochloric  acid  with  silver  carbonate,  removing  any 
dissolved  silver  with  hydrogen  sulphide,  and  then  evaporating  to 
dryness.  To  estimate  the  resorcinol  in  the  hydrochloric  acid  solutions, 
salt  was  added  and  repeated  extractions  with  ether  were  made. 
From  the  ethereal  solution,  the  resorcinol  was  obtained  by  passing  a 
current  of  air  through  the  gently  warmed  solution,  and  finally  a 
current  of  dry  hydrogen  at  139°. 

The  experiments  show  that  water  does  indeed  move  with  the  ions, 
and  it  was  found  that  the  relative  hydration  of  the  two  ions  varies 
with  the  concentration  of  the  added  non-electrolyte  and  with  the 
concentration  of  the  hydrochloric  acid.  It  is  curious  that  the  ratio 
xji/  (where  x  and  y  are  the  numbers  of  water  molecules  associated  with 
H'  and  CI'  respectively)  is  diminislied  by  mannitol  and  increased  by 
resorcinol,  but  extrapolation  leads  in  both  cases  to  the  same  value  of 
the  ratio  for  a  solution  which  is  infinitely  dilute  with  respect  to  the  non- 
electrolyte.  Probably  the  molecules  of  mannitol  and  resorcinol  are 
capable,  like  the  water  molecules,  only  to  a  very  much  smaller  extent, 
of  associating  themselves  with  the  moving  ions.  The  value  of  the 
ratio  x/y  diminishes  with  falling  concentration  of  the  hydrochloric 
acid,  and  it  is  probable  that  for  an  infinitely  dilute  solution  y  =  4,  if  it 
is  assumetl  that  x  =  1.  J.  C.  P. 
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Electrochemical  Equivalent  of  Silver.  K.  E.  Guthe  {Ann. 
Fhysik,  1906,  [iv],  20,  429—432). — From  the  author's  latest  work  it 
follows  that  the  electrochemical  equivalent  of  silver  is  I'll 773  mg.  per 
coulomb  for  the  porous  cell  coulometer  and  1*11815  mg.  per  coulomb 
for  the  filter  paper  coulometer.  J.  C.  P. 

Magnetic  Properties  of  Compounds  of  Boron  and  Man- 
ganese. Armand  Binet  du  Jassoneix  {ComjJt.  rend.,  1906,  142, 
1336 — 1338). — The  author  has  examined  the  magnetic  properties  of 
the  compounds  of  boron  and  manganese  obtained  by  reducing  the 
oxides  of  manganese  by  means  of  boron  in  an  electric  furnace  (Abstr., 
1905,  ii,  90).  Owing  to  the  difficulty  of  fusing  the  compounds  without 
oxidation,  they  were  finely  powdered  and  sifted,  and  the  elfects  of 
introducing  a  tube  containing  equal  weights  of  the  powder  into  a 
magnetic  coil  were  measured ;  the  results  show  that  of  the  two 
compounds,  MnB  and  MnBg,  the  first  only  has  magnetic  properties, 
and  the  magnetic  properties  of  other  mixtures  of  boron  and  manganese 
are  due  to  the  presence  of  this  compound.  M.  A.  W. 

Condition  of  Benzene  Derivatives  as  Deduced  from  the 
Magnetic  Rotation.  Hugo  Kauffmanx  {Zeit.  physikal.  CJmn.,  1906, 
55,  547—562.  Compare  Abstr.,  1901,  i,  318).— The  author's  earlier 
work  has  led  him  to  the  view  that  the  condition  of  a  benzene  deriv- 
ative may  vary.  Among  the  various  conditions  possible  is  one  which 
the  author  calls  the  D  condition,  because  it  is  best  interpreted  by 
Dewar's  benzene  formula.  In  this  condition  a  benzene  derivative 
exliibits  the  following  characteristics  :  (1)  maximum  reactivity,  (2) 
maximum  tendency  to  pass  by  oxidation  into  substances  of  a  quinone- 
like  nature,  (3)  maximum  power  to  show  violet  luminescence,  rendered 
evident  by  Tesla  rays  in  the  case  of  the  vapour,  (4)  maximum 
abnormality  in  the  magnetic  rotation.  By  way  of  further  characteris- 
ing this  D  condition,  it  is  shown  in  the  present  paper  that  certain 
compounds  exhibiting  violet  fluorescence  give  abnormally  high  values 
of  the  magnetic  molecular  rotation.  Introduction  of  the  carbethoxy- 
or  methoxy-group  into  the  nucleus  of  a  substauce  which  is  in  the  D 
condition  renders  that  condition  still  more  marked.  The  presence  of 
an  ethylene  linking  has  the  same  effect  in  the  case  of  styrene  deriv- 
atives, but  the  opposite  effect  in  the  case  of  stilbene  derivatives.  In 
accordance  with  previous  observations,  colour  and  the  1)  condition  are 
opposed  to  each  other  ;  the  abnormality  in  the  magnetic  molecular 
rotation  is  much  smaller  for  coloured  compounds.  The  further  the 
nucleus  of  a  benzene  derivative  is  removed  from  the  D  condition,  the 
more  likely  is  it  that  the  introduction  of  auxochromes  will  affect  it  in 
the  direction  of  the  D  condition  ;  if,  on  the  other  hand,  the  benzene 
derivative  is  already  markedly  in  the  D  condition,  as  in  the  case  of 
stilbene,  the  introduction  of  auxochromes  may  have  the  contrary 
effect. 

Abnormality  in  magnetic  rotation  is  considered  to  be  of  as  great 
importance  in  the  characterisation  of  benzene  derivatives  as  con- 
ductivity is  in  the  case  of  electrolytes.  J.  C.  P. 
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Simple  Sensitive  Thermometer  for  Low  Temperatures. 
Alfred  Stock  and  Carl  Nielsen  {Ber.,  1906,  39,  2066—2069).— 
Temperatures  between  -  ISS''  and  -200°  can  be  easily  and  rapidly 
determined  to  within  0-01°  by  means  of  the  apparatus  described  and 
sketched  in  the  paper.  The  principle  of  the  method  is  the  measure- 
ment of  the  vapour  pressure  of  liquid  oxygen ;  the  relation  between 
the  vapour  pressure  of  liquid  oxygen  and  the  temperature  is  ascertained 
from  a  curve  drawn  from  the  mean  of  the  results  of  various  workers. 

C.  S. 

Regulator  for  Alternate  Heating  and  Cooling.  Axtoixe 
Tilliers  {Ann.  Chim.  anal.,  1906,  11,  177—180). — This  is  a  variety 
of  thermostat  regulator  in  which  the  gas  supply  is  delivered  at  the 
bottom  of  a  glass  tube,  A,  from  which  it  reaches  the  burner  by  two 
passages,  (1)  through  a  hole  higher  up  the  side  of  the  tube  A, 
(2)  through  a  siphon  tube  B,  starting  from  near  the  bottom  of  A. 
As  the  liquid  in  the  reservoir  of  the  regulator  expands,  the  mercury  is 
pushed  before  it  and  first  closes  the  end  of  B,  then  gradually  rises  in 
B,  ultimately  overflowing  into  A  and  closing  the  end  of  the  gas 
delivery  tube.  The  bath  now  commences  to  cool,  the  mercury  falls, 
and  presently  the  siphon  tube  empties  itself,  so  that  the  gas  again 
reaches  the  burner  by  both  passages.  The  net  result  is  that  the 
temperature  of  the  bath  rises  and  falls  alternately  between  two  limits. 

J.  C.  P. 

Periodic  Interrupter.  Axtoine  Villiers  {Ann.  Chim.  anal., 
1006,  11,  181). — When  it  is  de.sired  to  heat  a  liquid  at  intervals,  it 
may  be  put  in  the  reservoir  of  the  regulator  described  in  the  previous 
abstract.  The  reservoir  may  be  made  of  glass  and  heated  in  a  bath, 
or  of  copper  and  heated  directly.  J.  C  P. 

Specific  Heat  of  Chromium,  Sulphur,  Silicon,  and  some  Salts 
between  -  188^  and  the  Ordinary  Temperature.  Carl  Forch 
and  Paul  Nordmeyer  {Ann.  Physik,  1906,  [iv],  20,  423—428).— 
The  method  used  in  determining  the  specific  heat  was  similar  to  that 
employed  recently  by  Dewar,  and  consisted  in  introducing  the  substance 
into  a  weighed  quantity  of  liquid  air  and  finding  the  consequent  loss 
of  weight.  The  salts  taken  were  the  sulphates  of  copper,  iron, 
potassium,  and  ammonium,  the  nitrates  of  sodium  and  ammonium, 
mercurous  and  mercuric  chlorides,  potassium  oxalate,  and  rf-tartAric 
acid.  In  these  cases  it  was  found  that  the  greater  the  sj^ecific  heat, 
the  more  marked  was  its  decrease  with  falling  temperature.  The 
elements  named  in  the  title  also  exhibit  a  decrea.se  in  their  specific 
heat  a.s  the  temperature  falls.  The  behaviour  of  silicon  at  low  and 
medium  temperatures  as  regards  variation  of  specific  heat  is  some- 
what similar  to  that  of  carbon  and  boron  at  high  temperatures. 

J.  C.  P. 

Solidification  of  Inorganic  Salts  and  Salt  Mixtures.  I. 
Solidification  of  Pure  Salts  and  the  Accompanying  Thermal 
Effects.  \\  ilhelm  Plato  {Zeit.  p/u/sUcal.  Chem.,  1906,  55,  721—737. 
Compare  Ruff  and  Plato,  Ab.str.,  1903,  ii,  588). — A  crucible  containing 
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a  pure  fused  salt  is  placed  in  an  electric  oven,  which  is  allowed  to  cool 
regularly  by  altering  gradually  and  regularly  the  current  which  heats 
the  oven.  From  the  cooling  curve  observed  for  the  salt  under  these 
conditions,  it  is  possible  to  deduce  the  latent  heat  of  fusion  and  the 
specific  heat  of  the  salt,  provided  these  constants  may  be  assumed  as 
known  for  another  salt,  the  cooling  curve  for  which  must  be  determined 
under  the  same  conditions.  The  values  thus  obtained  for  the  latent 
heat  of  fusion  and  the*  specific  heat  agree  well  with  those  determined 
directly.  J.  C.  P. 

Determination  of  High  Temperatures  by  means  of  Chemical 
Equilibrium  and  the  Laws  of  Thermodynamics.  H.  yon 
Wartenberg  {Chem.  Centr.,  1906,  i,  1727;  from  Ber.  Deut.  phys.  Ges., 
4,  97 — 103). — If  the  conditions  of  a  chemical  equilibrium  are  known 
exactly  for  a  certain  temperature,  the  heat  of  reaction  q  and  its 
temperature-coefficients,  then  the  formula  djdlog.hT—qlRT^  may  be 
applied  to  the  estimation  of  temperatures.  The  dissociation  of  water 
has  been  investigated  between  ]  400°  and  2300°.  The  lower  tempera- 
tures were  determined  by  thermoelectric  methods ;  at  higher  tempera- 
tures, a  Wanner  pyrometer  was  used.  The  dissociation  was  determined 
by  Lowenstein's  method  by  means  of  iridium;  1"18  and  1"77  per  cent, 
were  dissociated  at  2155°  and  2257°,  absolute  temperatures  respectively, 
llolborn's  determinations  of  specific  heat  were  used.  The  calculated 
and  observed  temperatures  showed  a  maximum  difference  of  1*5  per 
cent,  at  1400°  absolute.  At  2000°,  a  rise  of  temperatiu"e  of  1°  affected 
the  dissociation  by  0*5  per  cent.,  whilst  the  air  thermometer  showed  a 
difference  of  only  0*05  per  cent.  The  differences  between  the  calculated 
and  obsei'ved  values  are  mostly  in  one  direction,  probably  because 
Holborn's  determinations  of  the  specific  heats  were  too  low  ;  Langen 
found  much  higher  values,  and  by  assuming  intermediate  values  a 
much  closer  agreement  may  be  obtained.  E.  W.  W. 

Relation  of  Heat  of  Vaporisation  to  Boiling  Point.  Eugene  C. 
Bingham  {J.  Amer.  Chem.  A'oc,  1906,  28,  723 — 731). — The  heats 
of  vaporisation  of  a  large  number  of  substances  have  been  calculated 
by  means  of  Nernst's  formula,  A/(l  -pl7r)  =  Bil\TJl\  -  T.,)log.{pJp,,), 
where  E  is  the  gas  constant,  ir  the  critical  pressure,  and  p,  p^,  p.^  are 
the  vapour  pressures  at  the  temperatures  7\  2\,  2\  respectively,  and 
where  T^  and  1\  are  taken  so  near  together  that  the  arithmetical  and 
geometrical  means  are  practically  identical.  The  results  thus  obtained 
agree  well  with  the  observed  values. 

It  is  shown  that  the  values  of  Trouton's  constant  increase  regularly 
and  in  accordance  with  the  equation  XlT^^Vl  ■\-'<)-'<)\\T.  For  asso- 
ciated compounds,  the  values  of  A'/^'y  are  considerably  larger  than  the 
normal  value  17-t-0"011^',  and  the  difference  between  these  two 
quantities  is  considered  to  be  a  measure  of  the  association.         E.  G. 

Researches  on  Vapour  Pressure.  Hanns  von  JI^ptneu  {Ze.it. 
phjsikal.  Chem.,  1906,  55,  738 — 752.  Compare  Guye  and  Mallet, 
Abstr.,  1902,  ii,  243).— Van  t  IIoff'.s  empirical  formula  iog.Tr  =/(l  ~  1/0), 
in  which  tt  and  6  are  corres])ondiiig  pressure  and  temperatiu'o,  and /is 
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a  constant,  is  shown  to  be  closely   connected    with  the  Clapeyron- 
Clausiufi  equation  and  with  Troixton's  formula. 

The  value  of  /,  as  a  matter  of  fact,  varies  with  the  substance 
investigated  and  with  the  temperature.  With  rising  temperature,  the 
value  of  /  for  a  particular  substance  first  falls,  then  reaches  a 
minimum,  and  subsequently  rises  again.  This  minimum  value  of  /, 
and  the  temperature  6  for  which  it  is  observed,  vary  from  substance 
to  substance.  In  the  first  period,  the  falling  off  of  /  with  the 
temperature  may  be  represented  by  a  straight  line ;  in  the  second 
period,  the  increase  of  /  with  temperature  may  be  represented  by 
the  arc  of  a  circle.  The /-curves  for  the  monatomic  elements  mercury, 
argon,  and  xenon  are  almost  coincident.  J.  C.  P. 

The  van't  Hoff-Raoult  Formiila.  Wilder  D.  Bancroft  (J. 
Fhysical  Chem.,  1906,  10,  319 — 329). — It  was  explicitly  pointed  out  by 
van't  Hoff  that  the  relation  PV=RT  can  only  hold  in  a  solution  if 
the  heat  of  dilution  is  zero  ;  this,  however,  is  seldom  the  case.  Trevor 
has  deduced  for  any  fixed  concentration  the  expression  PV=  Q  + 
Td{PV)!dT,  where  Q  is  the  heat  of  dilution — positive  if  heat  is  developed 
on  dilution  and  given  by  the  expression  C.dQidC,  where  C  is  the 
number  of  molecules  of  solvent  per  molecule  of  solute.  If  Q  is  con- 
stant, then  PV=  RT+  A;  \iQ  =  A-BT,  then  PV^RT+A+  BTlogT, 
and  other  expressions  could  be  deduced  on  the  assumption  that  Q  stands 
for  other  functions  of  the  temperature.  It  is  clear,  however,  that 
where  Q  is  great  the  osmotic  pressure  will  be  high  and  apparent 
molecular  weight  will  be  low.  This  is  seen  to  be  the  case  for  solutions 
of  sodium  in  mercury,  sulphuric  acid  in  water,  and  other  cases,  whilst 
further  for  the  two  named  the  corrected  values  approximate  to  the 
normal.  It  is  shown,  however,  that  the  abnormal  results  found  for 
sodium  chloride  cannot  be  due  to  the  heat  of  dilution.  Whilst  the 
effect  of  the  heat  of  dilution  does  not  affect  solutions  at  infinite  dilu- 
tion, yet  all  determinations  in  finite  solution  must  be  in  error  to  an 
extent  varying  from  a  fraction  of  a  per  cent,  to  several  hundred  per 
cent.  L.  M.  J. 

Vapour  Pressure  and  Chemical  Composition.  Eugeke  C. 
LiNOHAM  {J.  Avier.  Chem.  Soc.,  1906,  28,  717— 723).— The  vapour 
pres.sure  curve  can  be  calculated  by  means  of  an  equation  of  the  form 

p/ir  =  I  (T/t),  where  ir  and  t  represent  the  critical  pressure  and  critical 

temperature  respectively.     For  the  function  Ut/t)  Nemst  has  given 
the  following  expression : 

logr/;.=  l-751ogT/7'-f-a'[{(T/r)  -  1}  -  l/2-36{l  -  (T/t)}], 
where  a'  is  a  constant  varying  with  the  nature  of  the  subbtance.  A 
tiible  is  given  of  the  values  of  a'  and  Ma  (where  M  is  the  molecular 
weight)  for  a  large  numV)er  of  substances  as  calculated  from  their  boil 
ing  points  under  atmospJieric  preasure  and  their  critical  data.  It  is 
found  that  the  value  of  a'  increa.ses  regularly  in  proportion  to  the 
complexity  f.f  f)»o  molecule,  being  smallest  for  hydrogen  and  greatest 
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for  the  associated  alcohols  of  high  molecular  weight.     It  is  shown  that 
these  values  may  be  represented  by  an  equation 
Ma  =4:21+  [■9m  +  4:ln+  ... 
where  I,  m,  and  n...  are  the  number  of  atoms  of  the  elements  carbon, 
hydrogen,  oxygen...  respectively  in  the  molecule.  E.  G. 

Applicability  of  Raoult's  Laws  to  Molecular  Weight  De- 
terminations in  Mixed  Solvents  and  in  Simple  Solvents  the 
Vapours  of  which  Dissociates.  Gilbert  N.  Lewis  {J.  Amer.  Chem. 
Soc,  1906,  28,  766 — 770). — It  is  shown  from  theoretical  considerations 
that  Raoult's  law  for  the  lowering  of  the  vapour  pressure  is  applicable 
to  an  ideal  dilute  solution  in  any  constant  boiling  mixture  the  vapour 
of  which  obeys  the  gas  laws,  and  that  the  law  for  the  elevation  of  the 
boiling  point  is  applicable  to  an  ideal  solution  in  any  constant  boiling 
mixture  whatever.  E.  G. 

Molecular  Aggregation  of  Liquefied  Gases.  Matthew  A. 
Hunter  (/.  Physical  Chem.,  1906,  10,  330— 360).— The  lowering  of 
the  vapour  pressure  of  a  solvent  is  given  by  the  expression  {p  —Pi)/pi  = 
n/JV,  where  p,  p^  are  vapour  pressures  of  solvent  and  solution,  and 
n,  N  the  number  of  molecules  of  solute  and  solvent.  The  author  has 
conducted  experiments  on  this  subject  with  liquefied  gases  at  low 
temperatures  obtained  by  the  use  of  liquid  air.  Diagrams  and  full 
description  of  apparatus  are  given.  The  only  compounds  which  were 
found  to  dissolve  readily  and  form  homogeneous  mixtures  with  liquid 
oxygen  were  ethane  and  ethylene.  The  former  gave  values  for  the 
lowering  of  the  vapour  pressure  which  were  in  accord  with  the  cal- 
culated values,  but  with  ethylene  the  experimental  values  were  about 
three  times  too  great,  indicating  therefore  dissociation  of  the  ethylene 
or  association  of  the  oxygen.  In  solutions  in  methane,  ethylene  gave 
normal  results,  but  etliane  gave  values  indicating  dissociation  or 
association  of  solvent.  The  gases  carbon  dioxide,  hydrogen  sulphide, 
acetylene,  nitrous  oxide,  nitric  oxide,  hydrogen  phosphide,  and  sulphur 
dioxide  were  found  not  to  be  soluble  in  either  solvent  to  the  extent  of 
1  per  cent.  In  the  course  of  the  experiments,  the  vapour  pressures  at 
low  temperatures  were  obtained  for  methane,  ethylene,  nitrous  oxide, 
and  acetylene,  and  the  results  are  given.  Experiments  on  solutions 
of  ozone  in  oxygen  were  also  undertaken,  but  it  was  found  that  the 
solutions  give  a  constant  boiling  mixture  of  minimum  boiling  point  at 
between  4  and  5  per  cent,  of  ozone,  and  the  molecular  complexity  of 
ozone  could  therefore  not  be  found.  An  attempt  to  dissolve  ozone  in 
liquid  nitrogen  was  also  made,  but  when  the  last  traces  of  oxygen  were 
removed  the  ozone  exploded  with  such  violence  that,  as  the  author 
states,  "  no  trace  indeed  of  the  platinum  thermometer  was  to  be 
found."  L.  M.  J. 

Formation  of  Endothermic  Compounds  at  High  Tempera- 
tures. Maroellin  Bertiielot  (Compl.  rend.,  1906,  142,  1451 — 1458). 
— Tlie  thermodynamic  deduction  that  endothermic  compounds  should 
be  formed  at  higli  temperatures  is  discussed.  The  author  considers 
that  the  facts  which  are  usually  cited  in  support  of  this  deduction  are 
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not  inconsistent  with  the  general  thermochemical  rule  which  is  in 
agreement  with  the  great  majority  of  chemical  changes  taking  place 
at  the  ordinary  temperature.  A  distinction  should  be  drawn  between 
truly  endothermic  compounds  which  are  decomposed  into  their  com- 
ponent elements  in  their  usual  physical  state  of  aggregation  with  develop- 
ment of  heat  and  those  which  are  formed  at  high  temperatures  from 
their  elements  with  development  of  heat.  The  variation  of  the  sign  of 
the  heat  change  with  the  temperature  is  frequently  determined  by 
purely  physical  changes  or  polymerisation  phenomena.  The  forma- 
tion of  ozone,  nitrous  oxide,  nitric  oxide,  and  of  hydrogen  peroxide 
from  water  and  oxygen  are  changes  which  are  only  apparently  endo- 
thermic. In  the  author's  opinion  there  is  no  known  example  of  the 
formation  of  an  endothermic  compound  as  the  result  of  a  rise  of 
temperature  pure  and  simple ;  other  energy  changes  of  chemical  and 
electrical  nature  are  always  involved.  H.  M.  D. 

Heat  of  Formation  of  Carbonylferrocyanic  Acid.  Joseph  A. 
MuLLER  {Compt.  rend.,  1906,  142,  1516 — 1517). — The  measure- 
ment of  the  heat  of  combustion  of  carbonylferrocyanic  acid, 

H3FeCO(CN).,HoO, 
in  the  calorimetric  bomb  gave  as  mean  of  seven  determinations 
809,800  cals.  at  constant  volume.  The  products  formed  are  nitrogen, 
carbon  dioxide,  water,  and  ferric  oxide.  The  calculated  heat  of  forma- 
tion of  the  acid,  H3FeCO(CN)5,  leaving  out  of  account  the  heat  of 
hydration,  is  -  48,600  cals.  The  acid  is  therefore  much  less  endo- 
thermic than  ferrocyanic  acid  (heat  of  formation  =  -  122,000  cals.), 
and  this  is  attributed  to  the  substitution  of  the  exothermic  group  CO 
for  the  endothermic  group  HON.  H.  M.  D. 

Relation  of  Absorption  to  Surface  Tension.  A.  Christoff 
{Zeit.  phjsikcd.  Chem.,  1906,  55,  622—634.  Compare  Abstr.,  1905,  ii, 
806). — The  author  has  determined  the  absorption  coefficient  for 
hydrogen,  nitrogen,  oxygen,  methane,  and  carbon  monoxide  in  95*6 
per  cent,  sulphuric  acid,  and  finds  the  values  00102,  0*01555,  0'02945, 
0*03072,  and  0*02164  respectively.  These  values  are  not  very  different 
from  those  obtained  when  water  is  taken  as  solvent,  except  in  the 
case  of  hydrogen  (absorption  coefficient  in  water  =  0*01 93). 

The  solubilities  of  hydrogen,  nitrogen,  oxygen,  methane,  carbon 
monoxide,  and  carbon  dioxide  in  61*62  per  cent,  and  in  35*82  per  cent, 
sulphuric  acid  have  also  been  determined,  and  the  curves  in  which 
Bolubility  is  plotted  against  percentage  of  sulphuric  acid  all  exhibit 
distinct  minima,  whilst  the  curve  in  which  surface  tension  is  plotted 
against  percentage  of  sulphuric  acid  exhibits  a  distinct  maximum 
(compare  Whatmough,  Abstr.,  1902,  ii,  127;  Skirrow,  ibid.,  ii,  600). 
The  lowering  of  solubility  in  the  HjO — H^SO^  mixtures  is  less  marked 
for  carbon  dioxide  than  for  the  other  gases,  the  solubilities  of  which 
*re  affected  to  about  the  same  extent. 

If  the  following  liquids,  water,  aniline,  nitrobenzene,  benzene,  toluene, 
acetic  acid,  chloroform,  alcohol,  and  acetone,  are  arranged  in  the 
descending  order  of  magnitude  of  their  surface  tension,  they  are  in  the 
ascending  order  of  magnitude  of  their  power  to  absorb  carbon  monoxide. 

VOL.  xc.  ii.  3(3 
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The  product  of  surface  tension  and  absorption  coefficient  is  of  the  same 
order  of  magnitude  for  liquids  of  the  most  diiferent  character. 

J.  C.  P. 

Osmotic  Pressure  of  Solutions  of  Non-electrolytes  in  con- 
nection with  the  Deviations  from  the  Laws  of  Ideal  Gases. 
Johannes  J.  van  Laar  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1906,  9, 
53 — 63.  Compare  Morse  and  Frazer,  Abstr.,  1905,  ii,  575). — In 
considering  osmotic  pressure  results,  the  molecular  volume  of  the 
solvent  in  the  solution  and  not  that  of  the  whole  solution  must  be 
taken  into  account.  The  author  demonstrates  that  it  is  no  longer 
possible  to  uphold  the  conception  of  osmotic  pressure  as  due  to  the 
pressure  of  the  molecules  of  the  dissolved  substance  acting  as  a  gas 
pressure. 

The  molecules  of  dissolved  substance  reduce  the  water  to  another 
state  of  concenti-ation  (less  concentrated,  owing  to  the  breaking  down 
of  associated  molecules),  with  the  result  that  pure  (partly  associated) 
water  of  concentration  1  will  move  towards  the  water  in  the  solution 
of  concentration  1  -as  in  consequence  of  the  impulse  of  diffusion. 

A  current  of  which  the  equivalent  of  pressure  =  RI'IV  [  -  log(l  -  x)\, 
where  V  is  the  molecular  volume  of  the  solvent,  arises  therefore  in 
the  neighbourhood  of  the  semi-permeable  membrane,  and  this  current 
can  only  be  checked  by  a  counterpressure  on  the  solution  of  equal 
value  :  this  is  the  so-called  osmotic  pressure. 

The  impulse  of  diffusion  might  equally  well  be  checked  by  cooling 
the  solution,  when  the  term  "  osmotic  temperature "  might  be 
employed.  E.  F.  A. 

Osmotic  Pressure  of  Colloidal  Ferric  Hydroxy  chloride. 
G.  IMalfitano  {Gompt.  rend.,  1906,  142,  1418 — 1421.  Compare  Abstr., 
1905,  ii,  459;  1906,  ii,  33,  450;  Duclaux,  Abstr.,  1905,  ii,  511).— 
When  a  colloidal  solution  of  ferric  hydroxychloride,  obtained  by 
heating  at  115 — 120°  a  0*5  percent,  solution  of  ferric  chloride  for  fifteen 
minutes,  is  filtered  through  a  collodion  membrane  under  a  pressure  of 
1*5  m.  of  water,  the  filtrate  consists  of  a  1 /1 000i\^  solution  of  hydrogen 
chloride  and  the  residue  contains  18  and  1*7  per  cent,  of  iron  and  hydro- 
gen chloride  respectively  ;  if  10  c.c.  of  this  concentrated  colloid  is  placed 
in  a  collodion  sac  and  immersed  in  the  filtrate,  it  absorbs  the  liquid  until 
its  volume  is  increased  to  49  c.c,  but  no  change  in  volume  occurs  if 
the  colloid  is  previously  diluted  with  the  filtrate  to  the  same  extent. 
The  pressure  or  the  force  of  expansion  of  concentrated  colloidal 
solutions  separated  by  a  semi-permeable  membrane  from  the  filtrate  is 
not  a  function  of  the  mobility  of  the  granules,  but  is  limited,  and 
seems  to  depend  on  the  quantities  of  the  electrolyte  retained  by  the 
granules  and  free  in  the  filtrate.  M.  A.  \V. 

General  Equations  of  the  Theory  of  Solutions.     JosErn  Fi. 
TiiEVOU  {J.  rhysical  C/i£m.,   1906,   10,  392 — 412). — A  mathematical 
paper,  in  which   are   deduced   on    the  basis  of  thermodynamics   tli'^ 
general  equations  of  solutions,  especially  the  case  in  which  one  con 
ponont  is  not  volatile.  I'lie  treatment  is  clear  and  comparatively  simple 

L.  M.  J. 
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Influence  of  One  Substance  on  the  Solubility  of  Another. 
Max  Levik  {Zeit.  physikaL  Chem.,  1906,  55,  513— 536).— The  paper 
begins  with  a  critical  review  of  work  already  done  on  this  subject,  and 
this  review  shows  tliat  in  general  non-electrolytes  have  no  appreciable 
influence  on  the  solubility  of  other  substances. 

The  author  has  himself  studied  the  effect  of  sodivun  chloride,  nitrate, 
and  sulphate,  lithium  chloride  and  sulphate,  ammonium  chloride, 
sucrose,  and  dextrose  on  the  solubility  of  picric  acid.  All  the  salts 
mentioned  increase  the  solubility  of  picric  acid,  and  the  extent  of  the 
increase  may  be  approximately  calculated  by  Noyes'  method  (Abstr., 
1899,  ii,  9).  The  relative  magnitude  of  the  influence  of  sulphate, 
chloride,  and  nitrate  on  the  solubility  of  picric  acid  is  pretty  much 
the  same  as  that  of  their  influence  on  the  solubility  of  non-electro- 
lytes. The  order  of  the  different  cations,  however,  arranged  according 
to  the  magnitude  of  their  influence  on  the  solubility  of  picric  acid,  is 
somewhat  different  from  what  has  usually  been  found,  for  the  lithium 
salts  have  the  greatest  effect,  and  the  difference  between  the  sodium 
and  ammonium  salts  is  not  great.  The  effect  due  to  these  salts  is 
greater  than  that  observed  when  an  electrolyte  and  a  non-electrolyte 
are  concerned,  so  that  a  special  influence  must  be  attributed  to  the  ions. 
The  effect  of  sucrose  and  dextrose  on  the  solubility  of  picric  acid  is 
not  appreciable. 

The  author  argues  that  the  phenomena  in  question  cannot  be  inter- 
preted by  reference  to  the  theory  of  internal  pressure,  or  to  hydra- 
tion in  solution,  or  to  the  formation  of  complexes.  The  cause  must  be 
some  interaction  of  the  dissolved  substances,  and  as  non-electrolytes 
have  practically  no  influence  on  the  solubility  of  other  non-electrolytes 
the  interaction  must  be  one  in  which  the  ions  are  concerned  primarily. 
Further  discussion  leads  to  the  conclusion  that  electrolytes  cannot  follow 
the  mass  action  law  at  concentrations  at  which  they  have  an  influence 
on  the  solubility  of  other  substances.  The  limiting  concentration 
above  which  strong  electrolytes  affect  the  solubility  of  other  substances 
and  below  which  they  may  be  expected  to  follow  the  mass  action  law  is 
probably  about  005X  J.  C,  P. 

Organic  Solvent  and  Ionising  Media.     V.     Solvent  Power. 

Paul  Walden   {Zeit.  phy$ikal.  Cliem.,  1906,  55,  683—720.     Compare 

Abstr.,  1904,  ii,  227  ;  this  vol.,  ii,  U9,  335,  336).— The  question  why  a 

substance  should  be  soluble  in  one  liquid  and  not  in  another  has 

received  different  answers ;  the  author  gives  a  resume  of  these  and 

diBcu-sses  the  various  factors  which  bear  on  the  relation  of  solvent  and 

lute,   such  as  polymerisation  of  the  solvent  molecules,  dissociative 

"^or,  and  association  of  solvent  and  solute  molecules.     It  is  to  bo 

•d  that  for  a  given  electrolyte  as  solute  in  different  organic 

IS  the  solubility  will  increase  as  the  dissociative  power  of  the 

ivent  and  the  tendency  to  association  increaae. 

To  throw  light  on  these  relationships,  the  author  has  determined  the 

■I  ability  of  tetraethylammonium  chloride,  bromide  and   iodide,  tetra- 

•  iothylammonium  chloride,  bromide  and  iodide,  tetrapropylammonium 

"dide,  and  several  halide.s  of  the  alkali  metals  in  a  largo  number  of 

organic  solvents  at  0^  and  25 '.     As  regards  the  solubility  of  tetra- 

I  36—2 
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ethylammonium  iodide  in  twenty-three  solvents,  it  appears  that  the 
temperature-coefficient  is  positive  in  all  cases,  and  is  greatest  for  the 
solvents  containing  the  -OH  group.  The  greater  the  tendency  to 
association  on  the  part  of  the  solvent,  the  greater  is  its  solvent  power. 
It  appears  also  that  a  liquid  with  high  dielectric  constant  has  a  greater 
solvent  power  than  a  liquid  with  low  dielectric  constant.  Another 
interesting  result  obtained  with  tetraethylammonium  iodide  is  that  at 
25°  its  solubility  in  a  number  of  ionising  solvents  is  such  that  the 
degree  of  dissociation  in  the  saturated  solutions  has  in  each  case  about 
the  same  value,  0'48. 

A  comparison  of  the  solubilities  of  tetramethylammonium  iodide  and 
tetrapropylammonium  iodide  with  that  of  tetraethylammonium  iodide 
in  a  number  of  solvents  shows  that  the  more  complex  the  alkyl  group 
in  the  cation  the  greater  is  the  solubility  in  the  various  solvents. 
Further,  for  solvents  belonging  to  the  same  homologous  series,  the 
solvent  power  diminishes  as  the  series  is  ascended. 

The  solubilities  of  lithium,  sodium,  potassium,  and  rubidium  iodides 
in  furfural dehyde  have  been  determined,  and  are  found  to  diminish 
from  lithium  iodide  to  rubidium  iodide  in  the  order  given.  On  the 
other  hand,  when  potassium  chloride,  bromide,  and  iodide  are  taken 
with  the  same  solvent,  the  solubility  increases  with  the  molecular 
weight  of  the  salt.  The  solubility  of  potassium  iodide  in  numerous 
solvents  has  been  determined,  and  it  is  found  that  the  temperature-co- 
efficient of  solubility  is  negative  except  with  the  solvents  water, 
ethylene  glycol,  methyl  and  ethyl  alcohols.  Investigation  shows  that 
some  of  the  other  alkali  iodides  have  a  negative  temperature-coefficient 
of  solubility  in  some  solvents.  J.  C.  P. 

Hydrolysis  of  Dichromates  and  Polymolybdates.  J  ulius  Sand 
{Ber.,  1906,  39,  2038— 2041).— The  value  of  K={Wf(GvO;'fl{Gr.p^"), 
the  equilibrium  constant  for  a  solution  of  pure  potassium  dichromate 
in  water,  has  been  determined  by  mixing  with  potassium  iodide  and 
iodate  and  determining  the  velocity  of  iodine  formation,  which  depends 
on  the  ionic  concentrations  of  H',  I',  and  IO3'  (compare  Dushman, 
Abstr.,  1904,  ii,  718). 

If,  when  t  =  0,  Cr^O/'  =  A,  IO3'  =  B,  and  I'  =  C,  then  (Cr.p/')^  =  ^  -  y, 
(IO.;)t  -  J5  -  a;/3,  and  (CrO;')^  =  2.x,  since  ZGv.fi^"  +  IO3'  -t-  51'  = 
eCrO/'-l-SIa. 

If  C  =  8^/3  and  7?  =  ^/3,  then  A"  =  l/«,  IjZA,  a-^^A -x)^. 

At  25°  and  for  A  =  0-07283,  constant  values  of  A"  -  0-00627  have  been 
obtained.  J.  J.  S. 

Colloids.  Alfred  Lottermoser  (Chem.  Zeit.,  1906,  30,  664—665). 
— A  brief  account  of  some  of  the  more  important  characteristics  of 
colloidal  solutions.  P.  H. 

Supposed   Alteration  in  the  Total  Weight  of  Substances 
taking    part    in   a    Chemical    Reaction.     Hans   Landolt   {Zeit. 
physikal.  Chem.,  1906,  55,  589—621.     Compare  Abstr.,  1893,  ii,  452 
Heydweiller,  Ann.  Vhysik,  1901,  5,  394  ;  Kayloigh,  Nature,  1901,  64;^ 
181;  Joly,  Trans.  Hoy.  Dublin  Soc,  1903,  8,  23;  Lo  Surdo,  Abstr., 
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1904,  ii,  720). — The  author  has  resumed  his  earlier  experiments  {loc. 
cit.)  with  the  aid  of  a  new  and  very  accurate  balance.  The  maximum 
error  of  one  operation  is  set  down  as  0"03  mg.  ;  so  that  if  an  alteration 
of  weight  greater  than  this  amount  occurs  in  any  of  the  reactions 
investigated,  it  cannot  be  attributed  to  experimental  error.  Of  the 
various  chemical  reactions  and  processes  of  solution  investigated,  two 
are  accompanied  by  a  loss  of  weight  well  beyond  the  experimental 
error.  These  reactions  are:  (1)  Ag2S04  +  2FeS04  =  2Ag  +  Fe.,(SOj3 
or  SAgNOa  +  3FeS0^  =  3Ag  +  Fe.,{SO^\  +  Fe(N03)3,  the  los.s  here 
varying  from  0068  mg,  to  0"199  mg.  in  nine  experiments ;  (2)  HIO3  + 
5HI  =  3I2  +  SH^O,  the  loss  varying  from  0'047  mg.  to  0  177  mg.  in  nine 
experiments.  Taking  into  account  also  the  other  reactions  in  which  a 
change  of  weight  under  or  only  slightly  exceeding  the  maximum 
experimental  error  was  observed,  it  is  noteworthy  that  in  only  twelve 
out  of  fifty-four  has  an  increase  of  weight  been  observed,  and  that 
increase  is  invariably  slight  (0002 — 0'019  mg.).  From  an  experiment 
in  which  an  aqueous  solution  of  cadmium  iodide  was  electrolysed  with 
alternating  current,  it  appears  that  there  is  no  connection  between  the 
loss  of  weight  and  the  appearance  or  disappearance  of  electrons.  In 
reference  to  the  two  cases  in  which  a  definite  loss  of  weight  was 
observed,  it  is  suggested  that  the  atoms  (like  those  of  radioactive 
elements)  lose  a  small  part  of  their  mass  in  the  reaction,  and  that  those 
detached  portions  may  escape  through  the  walls  of  the  containing 
ves.'-el.  J.  C.  P. 

Variations  in  the  AflBnity  Value  of  Single  Bonds.  Bernhard 
Flurscheim  {Ber.,  1906,  39,  2015—2017,  Compare  Abstr.,  1903, 
i,  79;  1905,  i,  614).  — A  reply  to  Werner  (this  vol.,  i,  436),  and  a 
claim  for  priority  for  Glaus  (Abstr.,  1881,  679).  G.  Y. 

Relative  Strengths  of  Acids.  Philip  Blackman  {Chein.  yews, 
1906,  93,  284) — The  author  advances  a  mathematical  prouf  of  the 
connection  which  exists  between  the  relative  strengths  of  acids  and 
their  molecular  conductivities.  P.  H. 

Heterogeneous  Equilibria :  Formation  of  Phosphonium 
Chloride,  Ammonium  Carbamate,  and  Ammonium  Hydrogen 
Sulphide.  K.  Brineh  {Compt.  rend.,  1906,  142,  1416— 1418).— By 
means  of  the  apparatus  already  described  (this  vol.,  ii,  424)  the  author 
lias  determined  the  equilibrium  constant  K  and  the  dissociation 
lessure  ir  for  three  heterogeneous  systems  each  consisting  of  one  solid 
iiid  two  gaseous  phases. 

For  the  system  (HGl  -f-PHj),  7r  =  5-4  and  K=7  i  at  0°,  and  the  heat 
of  formation  q  is  16  cal.  In  the  system  (CO0  +  2NH3)  (compare 
Horstmann,  Abstr.,  1876,  ii,  269;  1877,  i,  433';  Isambert,  Abstr,, 
1882,  269),  the  melting  point  of  ammonium  carbamate,  152°,  is  a  triple 
point,  and  7r=2  2  and  ^"=1-5  at  772°,  the  corresponding  values  at 
98-5°  being  6  4  and  3905  respectively,  whilst  at  152''  r  =  63-3.  In 
the  system  (NHg  +  HjS)  (compare  Troost,  Abstr,,  1879,  880  ;  I.sambcrt 
Abatr.,  1879,  880;  1883,  548),  in  the  presence  of  excess  of  hydrogen 
sulphide,  the  melting  point,  1 20°,  of  ammonium  hydrogen  sulphide  is  a 
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triple  point,  and  7r  =  0-09  at  0°,  and  at  22°  ■7r  =  0-41  and  Jr=0-04. 
In  the  presence  of  excess  of  ammonia  the  liquid  compounds 
(NH4HS  +  oiNJIg)  are  formed.  M.  A.  W. 

Examples  of  the  Law  of  Partition.  Walter  Herz  and  Martin 
Lewy  (Chevi.  Cenir.,  1906,  i,  1728;  from  Jahr.-Ber.  Schles.  Ges. 
vaterldnd.  Kultur,  1906,  1 — 9.  Compare  this  vol.,  ii,  76). — The 
distribution  of  ammonia  between  water  and  chloroform  or  bromoform 
shows  that  ammonia  forms  a  double  molecule  in  these  solvents.  This 
is  also  the  case  with  phenol  in  chloroform  or  bromoform,  but  in 
carbon  tetrachloride  or  carbon  disulphide  triple  or  still  more  com- 
plicated molecules  ai'e  formed.  Acetone  is  bimolecular  in  carbon 
tetrachloride.  The  partition  of  acetone  between  water  and  chloroform 
does  not  give  constant  results,  probably  owing  to  the  formation  of  a 
compound  of  acetone  and  chloroform  which  is  decomposed  by  water. 
Formaldehyde  is  polymerised  in  aqueous  solutions  (Abstr.,  1905,  i, 
589)  and  apparently  to  a  greater  extent  in  chloroform,  but  less  so  in 
amyl  alcohol.  The  tendency  of  chloroform  to  induce  polymerisation 
is  in  all  cases  much  greater  than  that  of  amyl  alcohol.  Dimethyl- 
amine  hydrochloride  appears  to  form  quadruple  molecules  in  chloroform. 
The  partition  of  cadmium  chloride  and  iodide  between  water  and  amyl 
alcohol  would  seem  to  show  that  these  salts  are  polymerised  in  alcohol, 
but  more  complex  ions  are  probably  formed  in  water.  Acetic  acid  is 
bimolecular  in  chloroform  and  unimolecular  in  glycerol.  The  partition 
of  boric  acid  between  glycerol  and  amyl  alcohol  is  in  accordance  with 
the  fact  that  the  acid  forms  an  additive  compound  with  glycerol.  The 
principle  of  partition  has  only  a  limited  application.  E.  W.  W. 

Deduction  of  the   Stoichiometrical    Laws.     Carl  Benedicks 
{Zeit.  anorg.  Chem.,  1906,  49,  284—296.     Compare  Ostwald,  Trans., 
1904,  85,  506—522;  Nasini,  Abstr.,  1905,  ii,  514).— The  paper  con- 
iains  a  criticism  of  the  views  expressed    by  Ostwald  in  his  Faraday    m 
Lecture,  and  is  unsuitable  for  detailed  abstraction.  V 

The  author  agrees  with  Ostwald's  view  that  it  is  not  necessary  to 
have  recourse  to  the  atomic  theory  to  show  the  experimental  necessity 
of  the  law  of  constant  proportions,  but  considers  that  Ostwald's 
deduction  of  the  law  has  more  the  character  of  a  demonstration.  The 
deduction  of  the  law  of  combining  weights  from  that  of  constant  pro 
portions  is  also  regarded  as  faulty,  since  in  one  part  of  the  proof  the 
results  of  stoichiometrical  experience  have  been  drawn  on.  The  author 
himself  suggests  another  method  of  deducing  the  last-mentioned  law 
which  is  free  from  the  objection  just  referred  to.  G.  S. 

The  Periodic  System  and  the  Methodical  Classification  of 
the  Elements.  George  Hudorf  {Chem.  Zeit.,  1906,  30,  595—596). 
— Polemical.     A  reply  to  Zengolis  (compax-e  this  vol.,  ii,  276,  277). 

P.  H. 

Isomorphism  and  the  Law  of  Mitscherlisch.  Fr^d^bi^—H 
Wallerant  {Ann.  Chim.  Phys.,  1906,  [viii],  8,  90— 114).— A  reawwiMl 
of  work  already  published  (compare  Abstr.,  1904,  ii,  31  ;  1905,  ii,  151^^' 
161,237,380).  M.  A.  W. 
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Rapid  Steam  Generator.  Reiser  (Chem.  Zeit.,  1906,30,  639). — 
In  place  of  the  ordinary  wide  metal  can,  the  author  employs  a  narrow 
one  of  not  more  than  5  cm.  diameter,  provided  with  a  constant  level 
adjustment  to  prevent  its  running  dry.  Owing  to  the  small  amount 
of  water  actually  in  the  can  it  can  be  raised  to  the  boiling  point  in  a 
comparatively  short  time.  P.  H. 

Gas  Generator  for  Hydrogen  Sulphide,  Hydrogen,  and  other 
Gases.  Allen  P.  Ford  {j.  Amer.  Chem.  Soc,  1906,  28,  793—795).— 
A  modified  form  of  the  apparatus  described  by  Knorr  (Abstr.,  1898, 
ii,  568).  A  safety  funnel  inserted  in  an  aperture  in  the  generating 
tower  at  the  opposite  side  to  the  gas  outlet  prevents  the  water  in  the 
wash-bottle  from  being  drawn  back,  and  also  affords  facilities  for 
washing  out  the  apparatus  without  taking  it  to  pieces.  The  arrange- 
ment is  shown  by  means  of  a  diagram,  E.  G. 

Automatic  Safety  Siphon.  Eudolf  L.  Steinlen  (Chem.  Zeit., 
1906,  30,  459). — The  possibility  of  the  entry  of  the  liquid  into  the 
mouth  of  the  operator  engaged  in  starting  the  siphon  is  prevented  by 
means  of  two  valves.  P.  H. 


Inorganic    Chemistry. 


Hydrogen  Fluoride.  III.  Ernst  Deussen  {Zeit.  anonj.  Chem., 
1906,  49,  297—300.  Compare  Abstr.,  1905,  ii,  311).— The  constant 
boiling  mixture  of  hydrogen  fluoride  and  water  contains  43*2  per  cent. 
by  weight  of  the  acid,  boils  at  111°  under  750  mm.  pressure,  and  has 
the  sp.  gr.  1-138  at  18°.  G.  S. 

Preparation  of  Pure  Gases.     Henri  Moissan  {Ann.  Chim.  Phys., 
if'06,  [viii],  8,  74 — 83). — A  resume  of  work  already  published  (com- 
ire  Abstr.,  1899,  ii,  593  ;  1903,  ii,  365,  642  ;  1905,  ii,  26). 

M.  A.  W. 

Oxidations  by  Air.  Problem  of  the  Comparison  of  Velocities. 
Andre  Job  {Compt.  rend.,  1906,  142,  1413 — 1416.  Compare  Abstr., 
1902,  ii,  399  ;  1903,  ii,  214). — A  claim  for  priority  (compare  Fouard, 
this  vol.,  i,  421).  In  order  to  obtain  comparable  results  on  the  velocity 
of  oxidation  by  air,  it  is  essential  that  in  the  liquid  under  investiga- 
tion the  same  concentration  in  oxygen  should  be  maintained  through- 
out the  operation,  that  the  teoiporature  should  be  kept  constant,  and 
that  a  continuous  record  should  be  kept  of  the  amount  of  oxygen 
ab«ort)ed.  The  author  has  devised  apparatus  which  fulfils  these  con- 
ditions and  is  continuing  the  investigation.  M.  A.  W. 

Behaviour  of  Selenium  in  the  Manufacture  of  Sulphuric 
Acid.  SioMUND  Lirr.MA.NN  {Zeit.  amjetv.  Chem.,  19U6,  19,  1039—1044 
and  1081 — 1089). — Selenium  is  met   with  during  tho  manufacture  of 
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sulphuric  acid  in  a  variety  of  forms ;  it  occurs  both  as  selenious  acid 
and  as  elementary  selenium  produced  by  the  reduction  of  selenium 
dioxide  according  to  the  equation  SeOg  +  2SO2  =  Se  +  2SO3 ;  obtained  in 
this  way  it  may  form  either  a  gelatinous  precipitate  or  a  fine  brick- 
red  powder,  according  to  the  amount  present.  At  temperatures  above 
80 — 90°,  the  red  variety  changes  to  a  greyish-black  modification, 
having  a  metallic  lustre,  whilst  0*03  per  cent,  is  converted  into  a 
soluble  form,  which  has  not  yet  been  identified.  In  addition  to  these, 
are  the  forms  in  which  selenium  occurs  in  solution  either  immediately 
preceding  its  precipitation  or  as  a  green  solution  in  concentrated 
sulphuric  acid.  Selenic  acid,  HgSeO^,  is  never  found  in  the  chamber 
process  under  normal  conditions,  which  is  in  direct  contradiction  to 
Winteler's  statement.  The  fact  that  the  cooled  gases  from  the  pyrites 
burners  yield  the  red  variety  and  not  the  grey  one,  in  spite  of  the  fact 
that  the  temperature  must  have  surpassed  100°,  shows  that  it  must 
have  been  formed  from  a  gaseous  compound  which  is  capable  of 
existing,  at  any  rate  for  a  short  space  of  time,  in  contact  with  sulphur 
dioxide  at  a  comparatively  low  temperature.  The  amount  of  selenium 
contained  in  the  gas  issuing  from  the  pyrites  burners  was  estimated 
by  drawing  several  thousand  litres  of  the  gas  through  well-cooled 
wash-bottles  containing  glass  wool  moistened  with  hydrochloric  acid  ; 
the  selenium  is  thereby  precipitated  as  a  red  powder  which  is  then 
oxidised  by  means  of  nitric  acid  to  selenious  acid,  in  which  form  it  is 
estimated  by  one  of  the  known  methods.  The  average  amount  of 
selenium  in  pyrites  used  in  the  ajithor's  experiments  was  85  grams 
per  ton,  but  10  grams  per  ton  suffice  to  make  themselves  visible  to  the 
naked  eye  in  the  various  parts  of  the  chamber  process.  The  dark  red 
sludge  which  is  frequently  observed  in  hot  Glover  acid  contains  about 
2 — 4  per  cent,  of  the  total  selenium  in  the  pyrites.  Quantitative  ex- 
periments showed  that  incompletely  denitrated  Glover  acid  contained 
all  its  selenium  in  the  form  of  selenium  dioxide ;  dilute  samples  of 
Glover  acid,  on  the  other  hand,  contained  a  part  of  the  selenium  in 
some  other  form  of  combination  in  which  it  had  the  property  of  being 
precipitated  from  solution  as  a  red  powder  by  merely  diluting  the  acid  ; 
in  such  cases  the  precipitation  of  red  selenium  on  dilution  could  be 
prevented  by  drawing  a  feeble  stream  of  nitric  oxide  through  the  acid 
immediately  after  it  had  been  diluted.  Inasmuch  as  only  about  20  per 
cent,  of  the  selenium  from  the  pyrites  could  be  accounted  for  in  the 
Glover  tower,  it  follows  that  the  major  portion  must  have  passed  on 
into  the  chambers  ;  analysis  of  the  chamber  gases  disclosed  selenium 
solely,  however,  in  the  form  of  the  dioxide.  The  tubes  leading  from 
the  Glover  tower  to  the  chambers  contained  both  red  selenium  and  the 
combined  form,  but  no  dioxide.  In  regard  to  the  influence  of  selenium 
on  the  colour  of  the  concentrated  acid,  it  was  found  that  the  green 
colour  of  the  ordinary  commercial  acid  was  due  to  the  presence  of  the 
comjjound  SeSOg ;  when  this  acid  is  further  concentrated  it  becomes 
colourless  owing  to  the  conversion  of  this  substance  into  the  colourless^ 
SeO.,.  1 

From  these  observations  it  is  concluded  that  wherever  nitrosyl' 
sulphuric  acid  is  formed  or  decomposed,  either  of  tbe  various  forms  of 
selenium  is  converted  into  selenioug  acid,  and  that  the  main  quantity 


INORGANIC   CHEMISTRY.  533 

of  the  selenium  escaping  from  the  pyrites  exists  in  the  form  of  a  very 
volatile  labile  combination  corresponding  with  a  lower  state  of  oxida- 
tion, such  as  SeO ;  in  this  form  it  is  readily  reduced  to  elementary 
selenium  or  oxidised  to  selenium  dioxide. 

The  following  is  recommended  as  a  delicate  test  for  selenium.  The 
sulphuric  acid  containing  selenious  acid  is  diluted  and  treated  with  a 
crystal  of  potassium  iodide  ;  the  iodine  is  then  removed  by  adding  an 
excess  of  sodium  thiosulphate,  when  red  selenium  remains  suspended  in 
the  solution,  but  rapidly  changes  to  a  lemon-yellow-coloured  compound 
with  sulphur.  When  the  amount  of  selenium  present  is  very  small,  it 
should  be  concentrated  at  the  cathode  by  electrolysis  and  then  oxidised 
with  nitric  acid  before  proceeding  to  test  further.  For  quantitative 
determinations,  the  sulphuric  acid  should  be  first  oxidised  on  the  water- 
bath  with  concentrated  nitric  acid,  when  the  selenium  is  oxidised  to 
the  dioxide ;  the  oxides  of  nitrogen  are  then  removed  by  drawing  a 
rapid  current  of  air  through  the  hot  solution,  and  the  solution  is 
treated  with  a  slight  excess  of  i.\710  permanganate,  the  excess  being 
then  titrated  back  with  XIO  oxalic  acid.  By  this  means  the  selenious 
oxide  is  quantitatively  oxidised  to  the  trioxide.  P.  H. 

Crystalline  Form  of  Nitrogen  Sulphide,  N^S^.  Ettore  Abtini 
(Chem.  Centr.,  1906,  i,  1774;  from  liend.  Istit.  Loinhardo  Sci.  Lett. 
Milan,  [ii],  37,  864 — 869). — Nitrogen  sulphide,  prepared  by  the 
action  of  gaseous  ammonia  on  a  solution  of  sulphur  chloride  in  benzene, 
and  purified  by  fractional  crystallisation  from  carbon  disulphide,  forms 
translucent,  mostly  tabular,  orange,  monoclinic  crystals  containing 
cavities  and  bubbles,  but  with  flat,  lustrous  surfaces  \a:h  :c  = 
0-8806  : 1  :  0-8430  ;   y8  =  89°20'].  E.  \V.  \V. 

Electrochemical  Problem  of  the  Fixation  of  Nitrogen. 
Philipi'E  a.  Glye  {J.  Soc.  Cliem.  Ind.,  1906,  25,  567 — 578). — In 
regard  to  the  chemical  action  of  the  electric  arc  in  atmospheric  air,  it 
is  found  that  by  employing  a  high  temperature  for  the  combustion  of 
nitrogen,  the  yield  of  nitric  oxide  is  increased  and  the  transformation 
occurs  more  rapidly.  Owing,  however,  to  the  tendency  for  the  nitric 
xide  to  be  dissociated  at  high  temperatures  into  nitrogen  and  oxygen, 
ae  success  of  the  process  depends  on  the  rapid  cooling  of  the  oxide. 
i  his  has  been  realised  in  practice  by  rapidly  sweeping  the  gases  out 
of  the  region  of  the  electric  arc,  and  more  recently  use  has  been  made 
of  mechanical  devices  by  which  arcs  were  successively  lighted  and 
interrupted  several  thousand  times  per  second,  or  the  arc  has  been 
forced  to  play  in  different  regions  of  the  space.  The  gases  as  they 
pass  out  of  the  arc  chamber  contain  some  1  or  2  per  cent,  by  volume 
of  nitric  oxide ;  by  allowing  the  gas  to  cool  to  about  500°  to  600^,  the 
nitric  oxide  is  converted  into  nitrogen  trioxide  and  peroxide,  which  are 
then  absorbed  in  water.  P.  H. 

Direct  Synthesis  of  Nitric  Acid  and  the  Nitrates  from 
their  Elements  at  the  Ordinary  Temperature.  Marcelli.v 
Berthelot  {Compl.    rend.,   1906,    142,    1367— 1379).— Nitrogen  and 
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oxygen  combine  in  the  presence  of  water  or  dilute  alkalis,  at  the 
ordinary  temperature,  under  the  influence  of  a  silent  electrical  dis- 
charge, to  produce  nitric  acid  according  to  the  equation  2N2  +  5O2  + 
2H2O  +  Aq.  =  4111^03  dil.  ;  neither  nitrous  acid  nor  ammonia  are  pro- 
duced, and  the  reaction  is  independent  of  the  relative  proportions  of 
the  two  gases  present  in  the  original  mixture,  and  proceeds  until  nearly 
all  the  oxygen  is  absorbed.  In  one  series  of  experiments,  a  mixture 
of  oxygen  and  nitrogen  in  varying  proportions  was  circulated  through 
an  ozone  apparatus  {Ann.  Chim.  Pliys.,  1877,  [v],  10,  166),  and  when 
atmospheric  air  was  passed  at  the  rate  of  half  a  litre  per  hour  the 
amount  of  nitric  acid  formed  at  the  end  of  eight  hours  was  0'154 
gram,  which  represents  a  mean  value  of  0'0192  gram  per  hour  from 
3'6  CO.  of  nitrogen  and  12'6  c.c.  of  oxygen  extracted  from  half  a  litre 
of  air.  Similar  results  were  obtained  in  another  series  of  experiments 
made  under  varying  conditions  of  temperature  (8 — 80°)  and  pressure, 
the  mixture  of  gases  being  enclosed  in  a  sealed  tube  containing  water 
or  dilute  alkali.  The  velocity  of  the  reaction  diminishes  as  the  gaseous 
pressure  diminishes  ;  thus,  in  one  experiment,  when  0038  gram  of 
nitric  acid  was  obtained  in  eight  and  a  half  hours  from  27  c.c.  of  a  mix- 
ture of  gases  in  the  proportion  2^2 :  5O2,  enclosed  at  atmospheric 
pressure  in  a  vessel  over  dilute  potassium  hydroxide,  during  the  first 
fifteen  minutes  the  pressure  fell  to  0"68  m,  and  the  rate  of  formation 
of  acid  was  0*16  mg.  per  minute,  whilst  the  corresponding  values  for 
the  last  two  hours  were  0*04  m.  and  0*01 6  mg.  respectively. 

M.  A.  W. 

Phosphorus  Ohloronitride,  Adolphe  Besson  and  Georges 
RossET  \Gompt.  rend.,  1906,  143,  37—40.  Compare  Abstr.,  1892,  ii, 
1152). — Phosphorus  chloronitride,  PCl^N,  is  most  readily  obtained  by 
heating  equal  quantities  of  phosphorus  pentachloride  and  ammonium 
chloride  and  resubliming  the  washed  and  dried  product  under  reduced 
pressure.  It  is  practically  insoluble  in  water,  but  dissolves  in  light 
petroleum,  benzene,  carbon  tetrachloride,  phosphorus  oxychloi-ide, 
sulphur  dioxide,  and  nitrogen  peroxide.  If  the  chloronitride  is  placed 
in  one  of  the  arms  of  a  Faraday  tube  and  nitrogen  peroxide  in  the 
other,  the  peroxide  is  quickly  absorbed  with  the  formation  of  a  liquid 
which,  on  cooling,  deposits  long,  needle-shaped  crystals.  These  are 
stable  in  an  atmosphere  of  nitrogen  peroxide,  but  give  off  this  gas  very 
rapidly  when  removed  from  the  tube. 

Cryoscopic  measurement  of  the  molecular  weight  of  the  chloro- 
nitride in  benzene  solution  gave  377,  which  corresponds  approximately 
with  the  formula  (PCl2N)3-=  348.  It  is  slowly  decomposed  by  water 
at  the  ordinary  temperature,  rapidly  at  150 — 200°  in  a  sealed  tube  ;  the 
reaction  is  represented  by  the  equation  (PCl2N)3-H  121120  =  3NH3  + 
3H3PO4  -f-  6HCI.  It  is  not  acted  on  by  ozone  ;  with  sulphur  trioxide 
it  reacts  at  the  ordinary  temperature, and  at  150°  complete  decomposition 
takes  place.  When  heated  with  nitrogen  peroxide  at  200 — 250°  in  a 
sealed  tube,  nitrogen,  nitrous  and  nitric  oxides,  chlorine,  nitrosyl  and 
nitroxyl  chlorides,  and  a  substance  of  the  composition  2P20-,N02  are 
formed.  This  substance  has  been  also  obtained  by  heating  phosplioric 
oxide  with  nitrogen  peroxide  at  200°  in  a  sealed  tube  ;  it  gives  off 
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nitrogen  peroxide  when  heated,  and  deliquesces  in  the  air  with  loss  of 
nitrogen  peroxide.  H.  M.  D. 

Melting  Points  and  Boiling  Points  of  the  Fluorides  of 
Phosphorus  Silicon  and  Boron.  Henri  Moissan  (Ann.  Chim. 
Phys.,  1906,  [viii],  8,  84 — 90). — A  resume  of  work  already  published 
(compare  Abstr.,  1904,  ii,  331 ;  1905,  ii,  26).  M.  A.  W. 

Non-existence  of  Phosphorus  Trisulphide.  E,.  Boulouch 
{C&mpt.  rend.,  1906,  143,  41—44.  Compare  this  vol.,  ii,  438).— The 
substance  described  as  phosphorus  trisulphide  has  no  definite  melting 
point,  and  when  distilled  fractionation  takes  place.  When  an  intimate 
mixture  of  rhombic  sulphur  and  the  sulphide,  P4S3,  is  heated  above 
50°,  the  mass  undergoes  more  or  less  complete  liquefaction.  If  the 
temperature  is  raised  to  something  above  100°,  a  reaction  takes  place 
which  is  accompanied  by  considerable  development  of  heat  and  change 
in  colour  from  yellow  to  red.  When  a  mixture  of  the  composition 
PSg,  completely  liquefied  by  heating  at  100°,  is  maintained  at  this 
tempei-ature  for  several  days,  a  precipitate  is  formed  the  composition 
of  which  corresponds  very  closely  with  the  formula  P3S5. 

Liquids  of  composition  varying  from  P4S3  to  P^^^s  when  quickly 
cooled  generally  undergo  partial  solidification,  and  from  the  liquid  and 
solid  phases  substances  corresponding  closely  with  the  formulas  P3S5 
and  P^Sg  respectively  have  been  separated.  The  author's  experi- 
ments indicate  that  the  existence  of  a  sulphide  of  phosphide  inter- 
mediate between  P4S3  and  PgSr  is  improbable. 

H.  M.  D. 

Action  of  Ammonia  on  Phosphorus  Pentasulphide : 
Thiophosphates  and  Thiophosphoric  Acids.  Alfhed  Stock 
[with  Bebtiiold  Hoffmann,  F.  MIjller,  H.  von  SchSnthan,  and  H. 
KiJcnLEB]  (Ber.,  1906,  39,  1967—2008.  Compare  Stock  and 
Hoffmann,  Abstr.,  1903,  ii,  207). — The  phosphorus  pentasulphide 
(Stock  and  Thiel,  Abstr.,  1905,  ii,  703)  was  purified  by  solution  in 
carbon  disulphide;  the  liquid  ammonia  was  dried  with  sodium  and 
distilled. 

Ammonium  di-iminopentathiopyro phosphate  (Stock  and  Hoffmann, 
loc.  cit.)  is  very  hygroscopic,  and  dissolves  in  cold  water,  forming  a 
yellow  solution  which  deposits  sulphur  and  acquires  an  odour  of 
ammonium  sulphide ;  the  freshly  prepared  aqueous  solution  does  not 
give  the  reactions  of  phosphoric  acid.  The  pyrophosphate  decomposes 
when  heated,  forming  an  infusible,  greyish-brown  powder  containing 
nitrogen  and  traces  of  sulphur. 

The  additive  product,  P2S5,7NH3,  which  is  a  mixture  of  ammonium 
iminotrithiophosphate  and  ammonium  nitrilodithiophosphate,  separates 
slowly  in  transparent  crystals  from  the  yellow  solution  formed  by 
dissolving  pho.sphorus  pentasulphide  in  liquid  ammonia. 

Ammonium  iminotrithiophosphate  forms  hygroscopic  crystals,  wliich 
lose  ammonia  and  effloresce  in  dry  air,  is  slightly  soluble  in  liquid 
ammonia,  and  forms  a  strongly  alkaline  afjucous  solution ;  this  gives 
the  reactions  of  ammonium  trithiophosphate,  but  does  not  react  with 
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sodium  nitropi'usside  until  after  some  time,  when  it  has  an  odour  of 
hydrogen  sulphide.  When  ignited  on  platinum,  the  iminotrithio- 
phosphate  burns  with  a  flame  resembling  that  of  sulphur,  and  yields  a 
residue  of  impure  phosphorus  nitride.  In  a  vacuum  at  50°,  or  in  a 
dessicator  over  sulphuric  acid,  the  triammonium  salt  loses  ammonia, 
forming  diammonium  hydrogen  iminotrithiophosj^hate, 

sh-p(snh4)2:nh, 

which,  when  heated  at  100°  in  a  vacuum,  yields  ammonia  and 
ammonium  dihydrogen  iminotrithwphosphate,  SNH"^'P(SH)2lNH. 
Disodium  hydrogen  iminotrithiophosphate,  SH*P(SNa).^INH,  is  formed 
by  the  action  of  sodium  ethoxide  on  the  triammonium  salt  ;  it  is 
decomposed  by  water,  forming  disodium  hydrogen  dithiophosphale  and 
hydrogen  sulphide. 

Ammonium  trithiophosphate,  PO(SN  114)3,1120,  prepared  by  the 
action  of  water  on  ammonium  iminotrithiophosphate,  loses  HgO  slowly 
in  a  vacuum  desiccator,  forms  ammonium  dithiophosphate  (Kubierschky, 
Abstr.,  1885,  632)  on  further  treatment  with  watei',  and  yields  in 
aqueous  solution  with  zinc  sulphate,  cadmium  sulphate,  and  manganese 
chloride,  voluminous,  white  precipitates ;  with  mercuric  chloride  and 
lead  and  bismuth  nitrates,  yellow  or  red  precipitates  which  change 
itjto  the  black  sulphides  when  boiled ;  with  chromium  and  copper 
sulphates,  green,  slimy  precipitates ;  and  with  ammoniacal  silver 
solution,  a  rust-brown  precipitate  which  rapidly  becomes  black.  The 
lead  and  calcium  salts  have  been  obtained  in  a  state  of  purity. 

Light  yellow  ammonium  dithiometaphosphaie,  PSg'ONH^,  is  formed 
by  the  action  of  hydrogen  sulphide  on  ammonium  trithiophosphate  at 
175°;  it  is  decomposed  by  water,  forming  hydrogen  svilphide. 

Ammonium  dihydrogen  thiojihosphate,  SNH4'PO(OH)2  (comfare 
Wurtz,  Ann.  Chim.  Phys.,  1864,  [iii],  20,  472),  formed  by  the  action 
of  water  on  iminotrithiophosphoric  acid,  decomposes  when  heated, 
forming  hydrogen  sulphide  and  ammonium  metaphosphate,  and  on 
treatment  with  ammonia  forms  ammonium  thiophosphate, 

SNH,-PO(ONH4)2, 
which  is  obtained  as  a  loose,  white,  crystalline  powder.    It  loses  SNiJg 
when  gently  heated  or  when  dried  over  sulphuric  acid  in  a  vacuum, 
and    gives   precipitates  with  solutions  of  metallic  salts,  as  does  the 
sodium  salt  (Kubierschky,  luc.  cit.). 

When  heated  in  an  atmosphere  of  hydrogen  sulphide  at  140 — 145° 
for  twelve  hours,  and  then  at  175 — 180°  for  several  days,  ammonium 
iminotrithiophosphate  forms  ammonium  hydrogen  sulphide  and  imino- 
trithiophosphoric  acid,  NHIP(SH)3,  which  is  yellow,  becomes  darker 
when  heated,  has  a  sp.  gr.  1*78  at  16  5°,  is  insoluble  in  carbon 
disulphide,  and  is  readily  decomposed  by  water,  forming  ammonium 
dihydrogen  thiophosphate.  The  white  hydrochloride,  P(SH)3!NH,HC1, 
loses  hydrogen  chloride  at  125°  and  yields  sulphur  and  hydrogen 
sulphide  when  treated  with  water.  The  acid,  when  strongly  heated, 
loses  hydrogen  sulphide  and  forms  di-iminopetdathiopyrophosphoric 
acid,  S[P(SH)2lNH]2,  which  dissolves  in  liquid  ammonia,  forming  a 
yellow  solution,  and  gradually  yielding  colourless  crystals. 

When  heated  above  180°  in  a  vacuum,  ammonium  iminotrithio- 
phosphate yields  white  thiojthosphoi'ic  nitrile,  N:PIS  (compare  Glatzel, 
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Abstr.,  1893,  ii,  458),  which  is  hydrolysed  slowly  by  boiling  water, 
more  quickly  by  dilute  hydrochloric  acid,  forming  phosphoric  acid, 
hydrogen  sulphide,  and  ammonia;  it  does  not  react  with  liquid 
ammonia  at  100°,  and  is  attacked  by  fuming  nitric  acid  only  when 
heated.  It  decomposes  when  strongly  heated,  forming  phosphorus 
pertasulphide  and  phosphorus  nitride.  When  heated  in  a  vacuum  at 
200°,  iminotrithiophosphoric  acid  forms  an  intermediate  product, 
S(PS:NH)2,  which  forms  thiophosphoric  nitrile  at  250 — 280°. 

When  treated  with  anhydrous  liquid  hydrogen  chloride,  ammonium 
or  lead  trithiophosphate  yields  a  product,  which  may  be  pentathio- 
pyrophosphoric  acid,  H^OoSgP.,,  or  a  mixture  of  thiophosphoric  acids ; 
it  melts  at  -  55°,  forming  a  yellow  oil,  which  is  soluble  in  carbon 
disulphide,  evolves  hydrogen  sulphide  at  the  ordinary  temperature, 
reacts  energetically  with  water,  depositing  sulphur,  and  forms 
phosphorus  pentasulphide  when  heated  with  carbon  disulphide. 

Silver  tetrathiophosphate  (Glatzel,  loc.  cit.),  which  is  obtained  as  a 
yellow,  ci'ystalline  powder  when  finely  divided  silver  chloride  is 
heated  with  carbon  disulphide  and  a  slight  excess  of  phosphorus 
pentasulphide  at  200%  does  not  react  with  liquid  hydrogen  chloride. 

The  action  of  anhydrous  hydrogen  bromide  on  ammonium  trithio- 
phosphate leads  to  the  formation  of  thiophosphoryl  bromide  and  a 
small  amount  of  a  dibromothio-acid ,  SH'PBr^IS. 

Thiophosphoryl  bromide  is  obtained  in  a  yield  of  40  per  cent,  of 
the  theoretical  when  phosphoryl  bromide  is  dissolved  in  liquid 
hydrogen  sulphide  ;  the  conversion  of  the  oxybromide  into  the  thio- 
bromide  is  complete  in  presence  of  a  dehydrating  agent. 

Ammonium  nitrilodithiophosphate  (Stock  and  Hoffmann,  loc.  clt.) 
is  obtained  on  evaporation  of  its  solution  in  ammonia  as  a  white, 
resinous  mass,  readily  soluble  in  water;  when  heated  at  100°  in  a 
vacuum,  it  loses  NHj,  forming  ammoniuvi  hydrogen  nitrilodithio- 
phosphate., SH"P(SNH^):N,  which  is  crystalline,  white,  and  when 
exposed  to  moist  air  has  an  odour  of  hydrogen  sulphide.  At  180 — 200°, 
in  a  current  of  an  indifferent  gas  or  in  a  vacuum,  the  ammonium  salt 
yields  ammonia  and  hydrogen  sulphide;  at  300°,  thiophosphoric  nitrile, 
and  at  850°,  phosphorus  nitride,  are  formed.  Whilst  free  nitrilodithio- 
phosphoric  acid,  N:P(SH).„  is  unstable  in  aqueous  solution,  being 
hydrolysed  to  phosphoric  acid,  ammonia,  and  hydrogen  sulphide,  the 
nitrile  group  is  not  hydrolysed  when  the  salts  are  boiled  with  aqueous 
alkali  hydroxides.  When  boiled  with  water  alone  or  in  presence  of 
ammonia,  or  when  treated  with  an  ammoniacal  solution  of  silver 
oxide  at  the  ordinary  temperature,  the  ammonium  salt  yields 
ammonium  phosphate.  The  lead,  barium  (  +  H^O),  and  sodium  nitrilo- 
dithiophosphates  are  described. 

Yellow  phosphorus  and  sulphur  react  in  liquid  ammonia  at  100°, 
forming  ammonium  iminotrithiophosphate,  which  is  formed  also  by 
the  action  of  liquid  ammonia  on  phosphorus  trisulphide  and  hexa- 
Rulphide.  G.  Y. 

Variations  of  State  of  Amorphoua  Carbon  under  the 
Influence  of  Rapid  Variations  of  Temperature.  O.  Manvillb 
{Compl.  rend.,  190G,  142,  1523—1525.     Compare  this  vol.,  ii,  439).— 
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When  a  sample  of  amorphous  carbon,  which  originally  united  with 
oxygen  at  87°,  was  heated  in  a  vacuum  at  450*^  and  suddenly  cooled, 
it  was  found  to  enter  into  combination  with  oxygen  at  50°.  On 
subjecting  the  carbon  to  temperature  variations  ranging  between  15° 
and  350°,  the  temperature  of  oxidation  remained  practically  constant 
at  50°.  When  heated  again  at  450°  and  slowly  cooled,  the  condition  of 
the  carbon  was  altered  and  the  temperature  of  oxidation  was  now 
found  to  change  considerably  with  the  variations  of  temperature  to 
which  the  carbon  was  submitted. 

Similar  experiments  with  a  sample  of  carbon,  which  oxidised 
originally  at  245°,  showed  that  the  invariable  condition,  corresponding 
in  this  case  with  an  oxidation  temperature  of  115°,  was  unchanged  by 
six  oscillations  of  the  temperature  between  15°  and  135°,  but  after 
twenty  such  oscillations  a  new  invariable  condition,  corresponding 
with  an  oxidation  temperature  of  154°,  was  found  to  have  set  in. 
This  invariability  disappeared  as  in  the  first  case,  when  the  carbon 
was  heated  at  450°  and  slowly  cooled.  H.  M.  D. 

Solubility  of  Carbon  in  Calcium  Carbide.  H.  INIorel  Kahn 
(Comjit.  rend.,  1906,  143,  49 — 51). — Commercial  calcium  carbide 
always  contains  a  certain  amount  of  graphite  which  is  supposed  to 
have  separated  from  solution  in  the  fused  carbide  on  cooling.  The 
author  finds  that  the  amount  of  carbon  dissolved  by  the  fused  carbide 
increases  with  the  intensity  of  the  current  employed  in  the  furnace 
and  also  with  the  time  of  passage  of  the  current  when  its  intensity  is 
kept  constant.  In  an  experiment  in  which  a  current  of  500 — 600 
amperes  was  passed  for  six  and  a  half  minutes,  five  per  cent,  of  carbon 
was  taken  up  by  the  fused  carbide.  When  the  period  of  heating  is 
further  prolonged,  the  results  are  complicated  by  decomposition  of  the 
carbide.  H.  M.  D. 

Action  of  Carbon  Monoxide  at  a  Red  Heat  on  Water- 
Vapour,  and  of  Hydrogen  on  Carbon  Dioxide.  Application 
of  these  Reactions  to  the  Study  of  Volcanic  Phenomena. 
Armand  G AVTiEii  (Compt.  rend.,  1906,  142,  1382— 1387).— Carbon 
monoxide  exerts  a  reducing  action  on  water- vapour  at  1200 — 1250° 
(compare  Maquenne,  Abstr.,  1883,  860).  The  reaction  is  a  balanced 
one,  and  equilibrium  is  reached  when  the  volume  of  hydrogen 
produced  is  double  that  of  the  carbon  monoxide  present  as  represented 
by  the  equation  3C0  +  2H2O  =  2CO2  +  ^H.^  +  CO,  and  at  the  same  time 
ti-aces  of  formic  acid  are  formed.  The  inverse  action,  namely,  the 
reduction  of  carbon  dioxide  by  hydrogen,  proceeds  readily  at  1300^^ 
when  the  two  dried  gases  are  passed  through  a  hcjited  porcelain  tube, 
and  equilibrium  is  reached  when  the  volume  of  carbon  monoxide 
formed  is  half  that  of  the  hydrogen  present,  according  to  the 
equation  CO^  +  311^  =  CO  +  H^O  +  2  Ho.  From  the  two  equations  given 
above  it  follows  that  mixtures  of  water  vapour,  carbon  dioxide;  carbon 
monoxide,  and  hydrogen  are  in  equilibrium  at  a  red  heat  when  they 
are  present  in  the  projiortions  represented  by  the  system 

CO-f-H20  +  21l2  +  2C02, 
And  these  facts  explain  the  presence  of  the  oxides  of  carbon,  water 
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vapour,  and  hydrogen  in  volcanic  gases,  and  of  formic  acid  in  the  gases 
and  water.  M.  A.  W. 

Chemical  Behaviour  of  Argon  and  Helium.  W.  Terntent 
Cooke  {Zeit.  physikal.  Chem.,  1906,  55,  537 — 546). — The  author  has 
determined  the  vapour  density  of  zinc,  cadmium,  mercury,  sulphur, 
selenium,  and  arsenic  in  atmospheres  of  argon  and  helium  j  the  vapour 
densities  of  most  of  these  elements  have  been  determined  also  in  atmos- 
pheres of  nitrogen  and  hydrogen  for  the  sake  of  comparison.  Since 
the  density  of  zinc  in  argon  is  12  per  cent,  higher  than  in  nitrogen,  it 
may  be  concluded  that  zinc  and  argon  have  a  distinct  tendency  to  form 
a  compound.  This  tendency  is  found  to  exist  also  in  the  case  of 
cadmium  and  helium,  mercury  and  argon,  mercury  and  helium, 
selenium  and  argon  (slight),  selenium  and  helium  (slight). 

J.  C.  P. 

Behaviour  of  Helium  in  a  Platinum-iridium  Vessel  at  High 
Temperatures.  Ernst  Dorn  [with  F.  Cario]  {Chem.  Centr.,  1906, 
i,  1645  ;  from  Physikal.  Zeit.,  7,  312). — When  helium  was  heated  in  a 
strong  platinum-iridium  vessel  for  thirty  to  sixty  minutes  at 
640 — 1420°,  the  pressure  remained  absolutely  constant.     E.  W.  W. 

Action  of  Oxygen  on  Rubidium-ammonium.  Etienne 
liENGADE  (C'ompt.  rend.,  1906,  142,  1533 — 1534). — When  a  solution 
of  rubidium  in  liquid  ammonia  is  oxidised,  the  blue  colour  disappears, 
and  a  pinkish-white,  voluminous  precipitate  of  the  composition  Kb-^Oo 
separates.  The  suspended  oxide  absorbs  a  further  quantity  of  oxygen 
and  a  yellow  oxide,  Kb^O^,  is  formed.  In  the  case  of  potassium  and 
coe.sium,  an  intermediate  trioxide  is  also  formed,  but  there  is  no 
evidence  of  the  formation  of  the  corresponding  rubidium  compound. 
In  the  experiments  the  oxidation  should  be  effected  rapidly,  since  the 
rubidium  dioxide  tends  to  react  with  the  metal-ammonium  compound 
according  to  the  equations  Rbp.,-^  2RbNH3  =  2RbOH-t-2RbNH^, 
Ub.p2  +  RbNH2  =  2RbOII  +  Rb  +  N."  H.  M.  D. 

Caesium  Chromates.  Frank  R.  Fraprie  {Zeit.  Kryst.  Min., 
1906,  42,  113 — 119). — The  following  salts  were  prepared  and 
described  in  detail  crystallographically  :  cresium  chromate,  CsjCrO^,  in 
two  modifications  (rhombohedral  and  orthorhombic) ;  ciesium 
dichromate,  CsgCroOy  (anorthic)  j  and  ctesium  trichromate,  CsoCr^Ojo 
(rhombohedral).    "  L.  J.  S. 

Silver-magnesium  Alloys.  S.  F.  Schemtschuschnv  {Zeit.  anorg. 
Chem.,  1906, 49,  400—414.  Compare  Parkinson,  Trans.,  1897, 67, 117). 
— The  freezing-point  curve  of  the  system  shows  a  distinct  maximum  at 
820°  and  50  atom,  per  cent,  silver,  corresponding  with  the  composition 
of  the  compound  MgAg,  a  transition  point  for  the  com^wund  AlggAg 
at  492°  and  22*57  atom,  per  cent,  silver,  and  two  outectic  points  at 
469°  and  173  atom,  per  cent.,  and  756°  and  65-9  atom,  per  cent,  of 
silver  respectively.  The  com|)Osition  of  the  compound  MgjAg,  which 
decomposes    below   its    melting   point,   has    been    determinetl    by  the 
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methods  described  in  Tammann's  recent  papers.  The  compound  MgAg 
forms  mixed  crystals  with  magnesium  from  34"57  to  50  atom,  per  cent, 
of  silver,  and  with  silver  from  50  to  62  atom,  per  cent,  of  the  same  metal. 
Magnesium  also  forms  solid  solutions  with  silver  which  are  saturated 
when  28*15  atom,  per  cent,  of  the  former  metal  is  present ;  the  freezing- 
point  depression  of  silver  due  to  the  presence  of  zinc  is  therefore  much 
smaller  than  the  theoretical  value. 

The  alloys  of  silver  and  magnesium  are  harder  than  the  component 
elements,  and  the  brittleness  reaches  its  maximum  at  points  cor- 
responding with  the  composition  of  the  compounds.  Those  rich  in 
magnesium  are  easily  oxidised,  decompose  water  more  readily  than 
magnesium,  and  yield  a  black  powder  on  long  exposure  to  air.  The 
fresh  surface  of  alloys  containing  from  57  to  70  atom,  per  cent,  of 
magnesium  is  yellowish  in  colour. 

The  paper  is  illustrated  with  ten  micro -photographs.  G.  S. 

Structure  of  Electrolytic  Calcium.  L.  Doermer  (Zuit.  anorg. 
Chem.,  1906,  49,  362  —  364). — A  freshly  fractured  surface  of  metallic 
calcium  from  the  electro-chemical  works  at  Bitter f eld  showed  small 
aggregates  of  the  appearance  of  ice  crystals  embedded  in  the  main  bulk 
of  metal.  These  aggregates  are  more  readily  acted  on  by  moisture  and 
less  affected  by  hydrochloric  acid  in  absolute  alcohol  than  the  ground 
mass ;  they  are  not  observable  in  specimens  of  the  metal  which  have 
been  melted  and  allowed  to  resolidify.  The  author  considers  that  these 
differences  are  brought  about  by  traces  of  impurities  in  the  technical 
product.  G.  S. 

Attempts  to  prepare  Sub-salts  of  Calcium.  Antoine  Guntz 
and  Henry  Bassett,  jun.  {Bull.  Soc.  chim.,  1906,  [iii],  36,  404 — 418. 
Compare  Moissan,  Abstr.,  1900,  ii,  76;  Borchers  and  Stockem,  Abstr., 
1903,  ii,  19,  and  Guntz,  Abstr.,  1905,  ii,  87). — Mixtures  of  metallic 
calcium  with  (1)  calcium  chloride,  (2)  calcium  iodide,  or  (3)  calcium 
fluoride  were  heated  in  various  ways  under  reduced  pressure  or  in 
presence  of  hydrogen,  methane,  or  argon,  and  also  in  an  iron  crucible. 
The  products  obtained  were  similar  to  those  secured  by  previous 
workers  (loc.  cit.),  and  usually  assumed  to  be  sub-salts  of  calcium. 
The  authors  are,  however,  of  opinion  that  these  indefinite  products 
consist  merely  of  mixtures  of  the  unaltered  salt  with  varying  small 
proportions  of  calcium  oxide  and  hydride,  and  that  the  property  of 
liberating  hydrogen  from  water  shown  by  these  products  is  due  to 
calcium  hydride,  and  not  to  calcium  sub-salts  as  has  been  supposed. 
The  hydride  is  formed,  in  the  absence  of  free  hydrogen,  by  the  action 
of  small  quantities  of  water  on  the  calcium,  the  hydrogen  liberated 
subsequently  combining  with  some  of  the  residual  metal. 

T.  A.  H. 

Action  of  Alkali  Bromides  on  Barium  Carbonate.  Epm. 
Taponier  {/Ml.  Soc.  chim.,  1906,  [iii],  35,  280— 293).— The  experi- 
ments were  carried  out  on  the  same  lines  as  those  described  by  Cantoni 
and  Gogu61ia  (Abstr.,  1905,  ii,  87).  The  results  show  that  the  action 
of  a  solution  of  potassium  or  sodium  bromide  on  barium  carbonate, 
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suspended  in  water,  increases  with  increase  of  time  or  concentration 
and  with  rise  of  temperature,  and  that  in  general  the  action  of  sodium 
bromide  is  more  marked  than  that  of  potassium  bromide.  Potassium 
chloride,  in  all  cii-cumstances,  is  more  active  than  potassium  bromide, 
but  this  difference  in  activity  is  less  marked  in  the  case  of  the 
two  corresponding  sodium  salts.  The  amount  of  barium  carbonate 
decomposed  by  a  boiling  solution  of  ammonium  bromide  augments  as 
the  time  of  action  is  prolonged  and  the  concentration  of  the  bromide  is 
increased. 

At  atmospheric  temperature,  and  acting  for  a  period  of  ninety-eight 
days,  ammonium  bromide  exerts  most  and  potassium  bromide  least 
action  of  the  three  salts  used.  Figures  and  curves  illustrating  these 
results  are  given  in  the  original.  T,  A.  H. 

Revision  of  the  Atomic  Weight  of  Cadmium.  II.  Gkegory  P. 
Baxter,  Murbay  A.  Hixes,  and  Harry  L.  Frevert  {J.  Amer.  Chem. 
Soc,  1906,  28,  770—786.  Compare  Baxter  and  Hines,  Abstr.,  1905, 
ii,  321). — The  atomic  weight  of  cadmium  has  been  redetermined  by  the 
analysis  of  highly  purified  cadmium  bromide.  Weighed  portions  of  the 
bromide,  after  fusion  in  a  mixture  of  dry  nitrogen  and  hydrogen 
bromide,  were  titrated  against  weighed  portions  of  pure  silver.  The 
precipitated  silver  bromide  was  afterwards  collected  and  weighed. 
Various  corrections  were  applied  to  ensure  the  greatest  possible 
accuracy.  In  this  way  the  atomic  weight  of  cadmium  calculated  from 
the  ratio  CdBrg  :  2Ag  was  found,  as  the  average  of  seven  analyses,  to  be 
112"470,  and  from  the  ratio  CdBrj  :  2AgBr,  112"4o4,  also  as  the  average 
of  seven  analyses  [Ag=  107-930,  Br  =  79955].  Hence,  as  the  average 
of  both  series,  the  atomic  weight  of  cadmium  was  found  to  be  112-467, 
a  value  which  is  identical  with  that  previously  obtained  from  the 
analysis  of  the  chloride.  From  the  same  analy.ses,  the  ratio  Ag  :  Br  was 
found  to  be  57*4437. 

It  was  found,  as  has  been  previously  shown  by  Bailey  and  Fowler 
(Tran.s.,  1888,  53,  755),  that  phosphoric  oxide  is  attacked  by  hydrogen 
chloride  and  is  therefore  unsuitable  for  drying  the  gas.  It  is  shown, 
however,  that  no  appreciable  error  is  introduced  from  this  source  when 
a  dry  salt  is  fused  in  a  current  of  hydrogen  chloride  which  has  been 
dried  in  this  way.  It  is  also  found  that  when  hydrogen  bromide 
diluted  with  twice  its  volume  of  nitrogen  is  pa.s.sed  over  phosphoric  oxide 
no  such  effect  is  produced,  E.  G. 

Lead  and  Silver.  K,  Fbiedricii  [and  Puchta]  (Afetallurgie,  1906, 
3,  396 — 406). — A  redetermination  of  the  freezing-point  curve  of  the 
lead  silver  alloys  has  confirmed  entirely  the  results  of  lleycock  and 
Neville  (Abstr.,  1897,  ii,  245).  The  eutectic  line  can  be  traced  almost 
to  the  limits  of  the  diagram.  The  metals  thus  separate  in  a  pure 
state,  and  no  compounds  are  formed.  The  separation  of  lead  and  silver 
by  crystallisation  proceeds  in  exactly  the  same  way  in  iron  and  in 
porcelain  vessels ;  the  suggestion  of  Bock  {Cheni.  Zeit.,  1905,  29,  1199) 
that  iron  plays  a  part  in  the  Pattison  process  for  the  desilverisation  of 
lead  is  therefore  unfounded.  The  position  of  the  eutectic  point  is  not 
displaced,  and  the  form  of  the  fieezing-poiut  curve  is   unaltered  when 
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the  fusions  are  carried  out  under  a  pressure  of  5  atmospheres.  Experi- 
ments with  a  specially  constructed  electric  furnace  provided  with  tap- 
holes  at  different  levels  showed  that  no  segregation  of  the  alloys  takes 
place  in  the  molten  state.  C.  H.  D. 

Lead  Oxychlorides.  Eudolf  Ruer  (Zeit.  anorg.  Chem.,  190G, 
49,  365 — 383). — The  freezing-point  curve  of  mixtures  of  lead  oxide 
and  lead  chloride  up  to  88  per  cent,  of  the  oxide  has  been  plotted  from 
the  results  of  measurements  made  in  platinum  vessels  in  the  usual 
way;  larger  proportions  of  oxide  could  not  be  employed  owing  to  the 
destructive  action  on  the  platinum  at  the  high  temperatures  necessary 
to  effect  fusion.  The  curve  shows  two  maxima  at  693°  and  62  per  cent, 
and  711°  and  76  per  cent,  by  weight  of  lead  oxide,  corresponding  with 
the  composition  of  the  compounds  PbCl2,2PbO  and  PbC1.2,4PbO 
respectively;  three  eutectic  points  at  438°  and  20  per  cent.,  691°  and 
64  per  cent.,  and  703°  and  82  per  cent,  of  lead  oxide  respectively,  as 
well  as  a  break  in  the  curve  at  524°  and  36  per  cent,  of  the  oxide.  The 
latter  arises  from  the  fact  that  the  compound,  PbCl2)2PbO,  which 
separates  primarily  from  mixtures  containing  47 — 62  per  cent,  by 
weight  of  lead  oxide,  reacts  below  524°  with  the  fused  mass  to  form  a 
third  compound,  PbClg.PbO,  the  formula  of  which  has  been  established 
by  thermal  analysis.  Between  68  and  78  per  cent,  of  lead  oxide,  the 
compound  PbC]2,4PbO  forms  mixed  crystals  with  PbCl2,2PbO  and 
PbO  respectively.  Lead  chloride  melts  at  500°,  the  oxide  at  about  835°. 
There  is  no  evidence  of  the  existence  of  other  compounds  than  the 
three  just  mentioned,  although  several  others  are  referred  to  in  the 
literature. 

The  compound  PbCl2,PbO  forms  long,  colourless  needles,  and  occurs 
in  nature  as  matlockite  ;  PbCl2,2PbO  forms  long,  lustrous  needles, 
and  occurs  naturally  as  mendipite,  whilst  PbCl2,4PbO  forms  lustrous, 
yellow  plates. 

The  paper  is  illustrated  with  eight  microphotographs.  G.  S. 

Iodides  of  Thallium  ;  their  Limits  of  Existence  and  Valency. 
A  Case  of  Inorganic  Tautomerism.  W.  Maitland  and  IIichard 
Abkcg  {Zeit.  anorg.  Chem.,  1906,  49,  341 — 355.  Compare  Spencer 
and  Abegg,  Abstr.,  1905,  ii,  369;  Maitland,  this  vol.,  ii,  328).— The 
solutions  obtained  when  thallous  iodide,  iodine,  and  iodine  ions  are 
brought  together  contain  the  ions  I'jTg',  Tl',  Tl'",  Tll^',  and  the  neutral 
molecules  Til,  TII3,  and  1^  in  equilibrium  with  the  solid  substances 
Til,  Tl^Jg,  Tllg,  and  Ig.  By  a  combination  of  solubility  and  parti- 
tion measurements  with  potential  observations,  the  concentrations  of 
these  neutral  molecules  and  ions  have  been  determined  under  different 
conditions  and  are  given  in  tabular  form. 

Practically  all  the  thallium  in  solution  is  present  as  the  complex  ion 
TII4' ;  the  equilibrium  constant  k  =  T\iJ(]^V"){i]'Y  has  the  value 
1-95'102''.  The  calculation  of  this  constant  was  rendered  pos.sible  by 
previous  determinations  of  the  concentration  ratios  Tr":Tr  and 
I2  :  r  from  the  results  of  potential  measurements  (compare  Sj^encer 
and  Abegg  ;  Maitland,  loc.  cil.)  ;  the  absolute  concentrations  were  sub- 
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sequently  obtained  from  the  solubility  product  of  thalloas  iodide  and 
the  concentration  of  free  iodine  respectively. 

The  composition  of  the  higher  iodides,  Tlglg  and  TII3  (already 
described  by  Jorgensen,  this  Journal,  1873,  475),  was  determined  by 
shaking  thallous  iodide  with  solutions  of  iodine  in  carbon  disulphide 
or  carbon  tetrachloride  of  different  concentrations,  as  well  as  with 
solutions  of  the  same  element  in  aqueous  potassium  iodide,  and  it  was 
found  that  the  transition  Til  — >■  Tl^Tg  takes  place  at  an  iodine  con- 
centration of  0-76.10"^  gram-molecules  per  litre  of  water,  that  of 
Tl.Jg  — >■  TII3  at  3  3.10"^  gram-molecules  of  iodine  per  litre.  The 
higher  iodides  are  not  appreciably  soluble  in  water  or  in  the  ordinary 
organic  solvents. 

The  compound  TII3  may  be  regarded  as  a  tautomeric  substance, 
since  it  reacts  towards  a  solution  either  as  a  compound  of  univalent 
thallium  with  the  I3'  ion  or  as  an  iodide  of  tervalent  thallium  depend- 
ing on  the  substances  with  which  it  is  brought  into  contact.  From 
its  solubility  relations  and  the  fact  that  a  change  in  the  composition 
of  the  solid  substances  in  equilibrium  with  the  solution  produces  only 
a  relatively  small  change  in  the  thallous  iodide  concentration,  it  follows 
that  solid  TII3  is  to  be  regarded  as  essentially  a  thallous  compound ; 
this  is  in  agreement  with  the  fact  of  its  isomorphism  with  rubidium 
and  ctesium  tri-iodides.  G.  S. 

Copper-cadmium  Alloys.  E.  Sahmen  (Zeit.  anorg.  Chem.,  1906, 
49,  301—310.  Compare  Mylius  and  Fromm,  Abstr.,  1894,  ii,  235; 
Heycock  and  Neville,  Trans.,  1892,  61,  898). — From  the  results  of  an 
investigation  of  this  system  by  Tammann's  thermal  method,  controlled 
by  microscopic  observations,  the  author  has  obtained  evidence  of  the 
existence  of  two  compounds  of  copper  and  cadmium,  the  probable 
formulse  of  which  are  Cu.^Cd  and  Cu2Cd3. 

The  freezing-point  curve  shows  a  break  at  42  atom,  per  cent,  cad- 
mium, a  flat  maximum  at  564°  and  59*4  atom,  per  cent,  of  the  same 
metal,  and  two  eutectic  points  at  542"^  and  45*4  atom,  per  cent,  and 
314^*  and  98  atom,  per  cent,  of  cadmium  respectively.  The  components 
of  the  first  eutectic  mixture  are  the  compounds  CuoCd  and  Cu^Cdj ;  of 
the  second,  Cu._,Cd3  and  cadmium.  When  the  temperature  falls  to  552** 
in  mixtures  containing  0 — 42  atom,  per  cent,  cadmium,  the  copper 
which  at  first  separates  enters  into  reaction  with  the  fused  mass  with 
formation  of  the  compound  Cu.^Cd  ;  it  was,  however,  found  impossible 
to  complete  the  reaction  even  by  long  heating,  so  that  the  composition 
of  the  compound  could  not  be  determine<l  quite  conclusively.  Between 
45'4  and  60  atom,  per  cent,  and  60 — 98  atom,  per  cent,  cadmium,  the 
compound  Cu.^Cdg  forms  mixed  crystals  with  Cu.^Cd  and  cadmium 
respectively. 

The  alloys  rich  in  cadmium  are  soft.  With  increase  of  copper  they 
become  harder  and  more  brittle,  until  the  alloy  with  the  highest 
melting  point  is  reached,  beyond  which  point  the  brittleness  gradually 
decre.'uses. 

Alloys  containing  100 — 40  atom,  {)ercent.  of  cadmium  are  steel-grey 
in  colour  ;  lx?yond  the  latter  point,  the  yellowish-red  colour  becomes 
more  pronounced  as  the  proportion  of  copper  increa.ses,  0.  S. 

87—2 
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Preparation  of  Oxychlorides  of  Mercury.  M,  Dukelski  (Zeit. 
anorg.  Cheni,  1906,  49,  336—337.  Compare  Schoch,  Abstr.,  1903,  ii, 
428). — The  author  has  obtained  two  modifications  of  the  compound 
4HgO,HgClo  by  interaction  of  mercuric  chloride  and  borax  in  aqueous 
solution ;  one  was  obtained  from  boiling  concentrated  solutions,  and 
occurs  in  small,  deep  brown  needles,  the  other  separated  from  boiling 
dilute  solutions  in  lustrous,  golden-yellow  scales.  The  question  as  to 
the  identity  of  either  of  these  compounds  with  one  of  the  three 
modifications  of  the  same  oxychloride  described  by  Schoch  {loc.  cit.) 
remains  undecided.  G.  S. 

Isomorphism  of  Mercuric  Iodide  with  Zinc  and  Cadmium 
Iodide.  Andee  Duboin  {Compt.  rend.,  1906,  142,  40 — 41). — 
Examination  of  the  crystals  which  are  successively  deposited  from 
solutions  containing  zinc  or  cadmium  iodide  together  with  mercuric 
iodide  has  shown  that  the  latter  forms  a  complete  series  of  mixed 
crystals  with  the  two  former.  The  double  iodides  previously  described, 
Zul2,Hgl2,  Cdl2,Hgl2,  and  Cdl2,3ITgl2,  are  in  all  probability  iso- 
morphous  mixtures  and  not  definite  compounds.  A  solution  saturated 
at  14'5°  with  regard  to  zinc  and  mercuric  iodide  has  the  composition 
Hgl2,l-87Znl2,16-33H20,  and  has  the  sp.  gr.  2-82.  H.  M.  D. 

Magnesium  and  Manganese  Mercury  Iodides.  Andr^  Duboin 
{Compt.  rend.,  1906,  142,  1338—1339.  Compare  Abstr.,  1905,  i\, 
637;  this  vol.,  ii,  85,  231,  286,  359).— The  two  crystalline  double 
saZ«s,  Mgl2,2Hgl2,7H20,  sp.  gr.  3-8  at  0°,  and  Mgl2,Hgl2,9H20,  sp.  gr. 
2 '9,  are  consecutively  deposited  from  a  saturated  solution  of  magnesium 
and  mercuric  iodides  having  a  sp.  gr.  2"92  at  17'8°,  and  the  com- 
position represented  by  the  formula  Mgl2,l'29Hgl2,ll '061120. 

Manganese  inercury  iodide,  3Mnl2,5Hgl2,20H2O,  sp.  gr.  3*8,  is 
deposited  when  a  saturated  solution  of  manganese  and  mercuric 
iodides,  having  a  sp.  gr.  2*98  at  17°,  is  evaporated  in  the  presence 
of  sulphuric  acid. 

These  double  salts  closely  resemble  the  corresponding  compound  of 
calcium  in  their  solubilities.  M.  A.  W. 

Aluminium-bismuth  and  Aluminium-tin  Alloys.  Alfred  G.  C. 
GwYER  {Zeit.  anorg.  Chem.,  1906,  49,  311 — 319.  Compare  Heycock 
and  Neville,  Trans.,  1890,  57,  376  ;  Campbell  and  Matthews,  Abstr., 
1902,  ii,  399;  Shepherd,  Abstr.,  1904,  ii,  486).— The  melting-point 
curve  of  alloys  of  aluminium  and  tin  falls  regularly  from  the  melting 
point  of  the  former  metal  to  the  eutectic  point  of  the  alloy  rich  in  tin  ; 
according  to  Heycock  and  Neville,  the  latter  point  lies  at  229°, 
3°  below  the  melting  point  of  tin,  and  the  mixture  contains  0*48  per 
cent,  by  weight  of  aluminium.  The  shape  of  the  curve  is  not  modified 
by  beating  the  alloy  for  five  hours  at  710 — 720°,  so  that  the  metals  do 
not  enter  into  chemical  combination.  The  results  are  in  complete 
accord  with  the  recent  observations  of  Shepherd,  but  not  with  those  of 
Campbell  and  Matthews  {loc  cit.) ;  the  difference  is  probably  due  to 
the  fact  that  the  latter  observers  did  not  stir  the  alloys  while  cooling. 

Aluminium  and  bismuth  show  only  a  small  mutual  solubility.     Tho 
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saturated  solution  of  bismuth  in  aluminium  contains  about  0-5  atom, 
per  cent,  of  the  former  metal  and  solidifies  at  652°,  about  5^  below 
the  melting  point  of  aluminium.  At  the  same  temperature,  the  layer 
rich  in  bismuth  contains  about  8  atom,  per  cent,  of  aluminium,  but  the 
solubility  diminishes  with  decrease  of  temperature,  and  is  practically 
zero  at  the  melting  point  of  bismuth.  The  two  metals  show  no  sign 
of  chemical  combination,  even  on  heating  for  some  time  at  1200° 
(compare  Tammann,  this  vol.,  ii,  88).  G.  S. 

Knapp's  Boron-ultramarine.  Josef  Hoffmann  {Zeit.  angew. 
Chem.,  1906,  19,  1089— 1095).— The  author  has  studied  the  origin  of 
the  blue  colour  first  observed  by  Knapp  (Dingler's  Polyt.  J.,  1879, 
233,  479)  in  connection  with  his  investigations  on  boron  glass.  Dark 
blue  boron-ultramarine  is  best  obtained  by  fusing  together  3*6  parts  of 
borax,  1"5  parts  of  boric  acid,  and  0  9  part  of  sodium  sulphide;  if  less 
boric  acid  or  more  sulphide  is  used,  the  resulting  glass  is  either  green 
or  brown,  but  the  blue  colour  can  be  easily  restored  by  the  addition  of 
more  boric  acid.  Sulphur  or  the  sulphides  of  calcium,  barium, 
strontium,  or  potassium  may  be  substituted  for  sodium  sulphide.  A 
similar  blue  mass  may  also  be  obtained  by  fusing  together  17  grams 
of  boron  trioxide  and  2  grams  of  sodium  sulphide,  but  no  blue  colour 
was  obtained  by  fusing  either  boric  acid  or  borax  with  sulphur  alone. 
The  yellow  mass  obtained  by  heating  borax  with  sulphur  was  turned 
blue  by  the  addition  of  phosphoric  oxide,  alum,  hydrochloric  or 
sulphuric  acid  ;  excess  of  the  latter  acid  causes  the  blue  colour  to  dis- 
appear again.  The  blue  mass  obtained  by  either  of  the  above  processes 
becomes  colourless  when  strongly  heated.  Similar  blue  glasses  may 
be  obtained  by  heating  microcosmic  salt  with  sodium  sulphide  or 
sulphur  and  boric  acid. 

Blue  boron-ultramarine  has  a  hardness  of  5,  and  is  slightly  soluble 
in  water  to  form  a  colourless  alkaline  solution  ;  it  dissolves  in  cold 
hydrochloric  acid,  the  solution  on  warming  evolving  hydrogen  sulphide. 
The  blue  mass  when  heated  until  it  becomes  colourle-ss  no  longer 
contains  sulphur.  Similar  blue  compounds  can  also  be  obtained  by 
exposing  a  mixture  of  borax  and  boron  trioxide  to  a  stream  of  hydrogen 
sulphide  or  of  carbon  disulphide  and  subsequently  heating.  The 
lowest  proportion  of  boron  trioxide  which  yields  a  blue  compound 
corresponds  with  the  formation  of  a  triborato  of  the  tvpe  Xa^O.SB^Oj. 

P.  H. 

Crystallography  of  Iron.  Floris  Osmond  and  G.  Cartaud 
iCmiipl.  rtnd.,  1906,  142,  1530—1532;  143,  41— 46).— The  three 
varieties  of  iron,  a-,  ^-,  and  y-ferrite,  crystallise  in  the  cubic  system. 
With  the  object  of  ascertaining  whether  structural  differences  are 
exhibited  by  the  three  allotropic  forms,  the  authors  have  examined 
the  pressure  figures  and  the  position  of  the  twins  produced  mechanically 
ami  also  by  deformation  followed  by  annealing.  The  pressure  figures 
of  y-iron  consist  entirely  of  straight  line.««,  whilst  /3-iron  gives  rise  to 
curved  lines  and  a-iron  to  both,  although  the  curved  lines  predominate. 
In  the  case  of  the  a-form,  mechanical  twinning  of  the  fluorite  type 
takes  place;  after  deformation  and  annealing  there  is  no  twinning. 
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The  /3-forin  does  not  yield  twins  by  either  process,  whilst  the  y-form 
exhibits  the  phenomenon  in  both  cases. 

"When  ordinary  manganese  steel  is  heated  at  1100°  and  hardened  by 
plunging  into  cold  water,  the  martensite  structure  is  recognisable 
under  the  microscope.  This  structure  is  characteristic  of  y-iron,  but 
when  very  rapid  cooling  takes  place  the  martensite  structure  is 
retained  even  when  the  y-iron  has  undergone  complete  transformation 
into  the  a-modification.  Meteoric  irons  show  the  martensite  structure 
although  the  iron  exists  in  the  a-form.  The  reason  for  this  is  the 
lowering  of  the  transition  temperature  to  such  an  extent  by  the  nickel 
present  that  the  iron  cannot  assume  the  characteristic  structur  j  of  the 
a-form.  Such  a  condition  may  always  be  expected  when  an  allotropic 
change  accompanied  by  alteration  of  volume  takes  place  in  the  solid 
state  if  the  mechanical  stress  set  up  is  capable  of  bringing  about 
mechanical  twinning.  H.  M.  D. 

Determination  of  the  Transition  Points  of  Steels  by  the 
Electrical  Resistance  Method.  P.  Fournel  (Compt.  rend.,  1906, 
143,  46 — 49). — The  material,  in  the  form  of  wires  0'3  mm.  in  diameter 
and  30  cm.  long,  was  heated  in  a  vacuum  by  means  of  an  electrical 
I'esistance  furnace  and  the  resistance  measured  by  the  potentiometer 
method.  Curves  representing  the  relationship  between  the  electrical 
resistance  and  the  temperature  are  drawn  for  five  samples  of  steel. 
The  transition  points  designated  by  Osmond  A^,  A,,  and  A3  are  clearly 
indicated  by  breaks  in  the  curves  in  the  case  of  the  steels  containing 
a  small  amount  of  carbon.  The  composition  of  the  steels  and  the 
critical  temperatures  are  given  in  the  table  : 


Percentage 

of  C. 

Si. 

Mn. 

Ai. 

Aj.                  A3. 

0-08 

0-24 

0-43 

775°             880^ 

Oil 

0-02 

0-35 

670° 

780              890 

0-22 

0-33 
0126 

0-57 
0-47 

695 

740              790 

0-37 

730—770° 

1-05 

1 

0-25 

730—750 

H.  M. 

D. 

Copper  Steels.  Pierub  Breuil  (Comjyt. '  reiid.,  1906,  142, 
1421 — 1424). — Two  series  of  copper  steels  were  prepared,  one  con- 
taining 0"168  to  0150  per  cent,  of  carbon,  the  other  0336  to  0282 
per  cent.;  in  each  series  the  copper  varied  from  0*0  to  32  per  cent.,  and 
each  steel  contained  0*10  to  0'15  per  cent,  of  manganese,  0  220  per 
cent,  of  silicon,  0'020  per  cent,  of  phosphorus,  and  0"015  per  cent,  of 
Kulphui'.  The  members  of  the  first  series  and  those  of  the  second  up  to 
and  including  the  one  containing  16  per  cent,  of  cop{)er  formed  homo- 
geneous ingots,  but  no  steel  could  bo  prei)arod  containing  0'282  per 
cent,  of  carbon  and  32  percent,  of  copper.  The  ingot  divided  into  two 
pai'ts :  the  upper  part  contained  342  per  cent,  of  copper  at  the  core 
and  21  "2  per  cent,  at  the  surface,  whilst  the  corresponding  numberB  for 
the  lower  part  were  74"8  and  244  respectively.  The  copper  steels  not 
containing  more  than  4  per  cent,  of  copper  are  without  colour  and  can 
•  be  rolled,  the  steels  of  higher  copper  content  have  a  red  colour  and  are 
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too  brittle  to  be  worked.  All  the  steels  are  magnetic,  and  their  hard- 
ness, determined  by  Brinell's  method,  increases  with  the  amount  of 
copper,  and  the  cooling  curves  obtained  by  Osmond's  method  show  a 
large  number  of  singular  points.  M.  A-  W. 

Artificial  Crystals  of  Ferric  Hydroxide  and  of  Anhydrous 
Ferric  Oxide  Pseudomorphous  with  Ferric  Sulphate.  Albert 
Vesterbebg  {Ber.,  1906,  39,  2270 — 2274). — Iron  powder  (ferrum 
redactum)  is  added  to  hot  dilute  sulphuric  acid  (1:1)  and  the  mixture 
heated  until  the  acid  begins  to  fume  and  the  iron  is  transformed  into  a 
faintly-red,  crystalline  powder  of  ferric  sulphate.  The  acid  is  poured 
off  as  completely  as  possible  and  the  crystals,  without  being  washed, 
are  placed  in  water  and  shaken  with  a  solution  of  sodium  hydroxide 
(1  : 2).  The  copper-coloured,  crystalline  meal  is  finally  washed  with  hot 
water  and  dried  at  the  ordinary  temperature.  The  substance  forms 
six-  or  eight-sided,  isotropic  plates,  has  a  yellowish-brown  or  reddish- 
brown  colour,  is  very  friable,  has  a  sp.  gr.  3234  at  15^,  and  is  easily 
soluble  in  20  percent,  hydrochloric  acid.  The  composition  corresponds 
approximately  with  the  formula  Feo03,2H20,  but  small  quantities  of 
sodium,  silicon,  and  manganese  are  also  present  in  the  substance,  which 
is  pseudomorphous  with  ferric  sulphate.  When  dried  in  a  desiccator, 
the  substance  changes  into  a  monohydrate,  Fe.,03,H.,0,  which  is  not 
very  stable,  and  begins  to  lose  water  at  100°,  but  differs  from  Brunck 
.and  Graebe's  monohydrate  (Abstr.,  1881,  126;  van  Bemmelen  and 
Klobbie,  Abstr.,  1903,  ii,  169)  in  being  very  hygroscopic  and  in  being 
pseudomorphous  with  anhydrous  ferric  sulphate. 

The  anhydrous  ferric  oxide  resembles  the  hydrated  form  in  appear- 
ance, but  is  redder  and  has  a  sp.  gr.  5*06.  C.  S. 

The  System :  Iron  and  Sulphur.  Wilhelm  Tbeitschke  and 
Olstav  Tammanx  {Zdt.  anorg.  Chem.,  1906,  49,  320 — 335.  Compare 
Le  Cbitelier  and  Ziegler,  Bull.  Soc.  Encouragevient  Ind.,  1902,  p.  368). 
— Ferrous  sulphide  and  iron  are  not  Completely  miscible  in  the  fused 
condition,  mixtures  containing  8 — 80  per  cent,  of  ferrous  sulphide 
separating  into  two  layers  at  1400°.  The  freezing-point  curve  falls 
from  1540'',  the  freezing-point  of  iron,  to  1400°,  remains  horizontal 
until  the  disappearance  of  the  layer  rich  in  iron,  then  falls  to  the 
eutectic  temperature,  970°,  and  finally  rises  to  1300°,  the  freezing  point 
of  ferrous  sulphide.  The  eutectic  mixture  contains  about  1 6  per  cent, 
of  the  sulphide.  The  components  separate  to  a  great  extent  in  the 
form  of  two  saturated  mixed  crystals,  containing  3  and  96  per  cent,  by 
weight  of  iron  respectively. 

After  crystiillisation  is  complete,  secondary  changes  due  to  poly- 
morphous transformations  of  the  components  take  place.  Pure  iron 
shows  two  transition  points  at  855°  and  760°,  corresponding  with  the 
tninsform.'ition  of  y-  to  yS-iron  and  /8-  to  o-iron  respectively  ;  the  first 
of  these  is  lowered  to  a  greater  extent  than  the  second  by  the  presence 
of  ferrous  sulphide,  and  with  less  than  92  percent,  of  iron  there  is  only 
one  break  in  the  cooling  curve  at  800°,  which  is  probably  connected 
with  the  .solubility  of  ferrous  sulphide  in  y-iron.  There  is  some  evidence 
to  show  that  when  the  temperature  of  mixtures  rich  in  iron  falls  to 
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about  800°,  the  mixed  crystals  undergo  partial  separation  into  their 
components.  At  130°  occurs  the  transition  of  ySFeS  to  aFeS,  already 
observed  by  Le  Chatelier  and  Ziegler ;  it  is  attended  by  considerable 
dilatation. 

The  deleterious  effect  of  traces  of  sulphur  on  the  properties  of  iron 
is  discussed  in  the  light  of  the  above  results.  In  mixtures  containing 
more  than  2  per  cent,  of  sulphur,  this  effect  is  due  to  the  presence  of  a 
readily  fusible  layer  of  sulphide  between  the  particles  of  iron.  That 
the  presence  of  even  002  per  cent,  of  sulphur  is  disadvantageous  is  to 
be  ascribed  to  the  brittle  character  of  the  mixed  crystals  rich  in  iron. 

The  paper  is  illustrated  with  microphotographs.  G.  S. 

Action  of  Water  Vapour  on  Sulphides  at  a  Red  Heat. 
Production  of  Free  Metals.  Application  to  Volcanic  Pheno- 
mena. Akmand  Gautiee  (Cotnpt.  rend.,  1906,  142,  1465 — 1470). — 
At  an  incipient  red  heat  the  sulphides  of  iron  are  decomposed  by  water 
vapour  according  to  the  equation  3FeS  +  4H2O  =  FogO^  +  3H2S  +  H.^ ;  at 
a  higher  temperature,  sulphur  dioxide  and  sulphur  are  also  formed. 
When  heated  to  bright  redness  in  a  current  of  water  vapour,  lead 
sulphide  decomposes  according  to  the  equations  3PbS  +  2H.,0  =  3Pb  + 
2H2S  +  SO2,  2H2S  +  S02  =  2H20  +  3S.  Sulphur  dioxide  is  Solved  in 
small  quantity,  and  free  sulphur  mixed  with  a  little  lead  sulphate 
collects  in  the  cool  part  of  the  tube.  The  sulphate  is  probably  formed 
by  the  reaction  PbS  +  2SO2  ~  PbSO^  +  2S.  In  a  similar  manner,  cuprous 
sulphide  is  decomposed  at  a  white  heat  according  to  the  equation 
CuoS  +  2H2O  =  2Cu  +  SOg  +  2H2.  The  free  metals  are  thus  obtained  in 
the  case  of  the  feebly  electropositive  metals  lead  and  copper. 

On  passing  a  current  of  hydrogen  sulphide,  saturated  with  water 
vapour  at  1()0°,  through  a  red-hot  tube  provided  with  a  condenser, 
sulphurous  acid,  sulphuric  acid  in  small  quantity,  and  colloidal  and 
precipitated  sulphur  collect  in  the  lattei',  and  hydrogen  is  also  evolved. 
The  presence  of  sulphur  dioxide  in  volcanic  gases  can  thus  be  easily 
explained  by  the  displacement  and  oxidation  of  the  sulphur  of  metallic 
sulphides  by  the  action  of  water  vapour  at  high  temperatures. 

H.  M.  D. 

Action  of  Hydrogen  Sulphide  on  Certain  Oxides.  Ap- 
plication to  Volcanic  Phenomena  and  Thermal  Springs. 
AuMAND  Gautieh  {Conipt.  rend.,  1906,  143,  7 — 12.  Compare 
preceding  abstract). — Magnetic  oxide  of  iron  is  transformed  by 
hydrogen  sulphide  at  a  white-red  heat  into  ferrous  sulphide  with 
evolution  of  hydrogen,  sulphur  dioxide,  and  a  small  quantity  of 
sulphur  trioxide.  The  reaction  in  the  case  of  ferric  oxide  is  similar 
and  corresponds  with  the  equation  2Fe208  +  7H2S  =  4FeS  +  SSOj  +  7H2. 
Alumina  is  converted  into  the  oxysulphide  according  to  the  equation 
4Al203-l-9H2S  =  2Al203,Al2S3  +  3S02  +  9H2;  silica  gives  the  oxy- 
sulphide, SiOgiSiSg,  and  aluminium  silicates  are  also  partially  de- 
composed in  a  similar  manner. 

The  products  obtained  by  passing  a  mixture  of  carbon  dioxide  and 
hydrogen  sulphide  through  a  [)orcelain  tube  at  a  white-red  heat  are 
water,  carbonic  oxide,  carbon  oxysulphide,  and  hydrogen.    The  relative 
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amount  of  the  oxysulphide  formed  is  not  appreciably  altered  by 
varying  the  proportions  of  the  carbon  dioxide  and  hydrogen  sulphide 
in  the  entering  gas  mixture.  The  reaction  is  represented  by  the 
equation  8CO2  + 9K,S  =  3C0S  +  5C0 +  H2  +  8H2O  + 6S.  The  fact  is 
recalled  that  carbon  oxysulphide  has  been  found  by  several  observers 
in  volcanic  gases  and  also  in  sulphuretted  waters  in  volcanic  neigh- 
bourhoods, H.  M.  D. 

Lecture  Experiment  with  Cobaltinitrites.  Eudolf  Wegscheider 
{Zeit.  anorg.  Chem.,  1906,  49,  441 — 442). — The  experiments  described 
are  designed  to  illustrate  some  of  the  properties  of  cobalt  salts. 

Sodium  cobaltinitrite  can  be  prepared  readily  by  adding  to  a  hot 
concentrated  solution  of  sodium  nitrite  a  solution  of  a  cobaltous  salt, 
free  from  nickel,  acidifying  with  acetic  acid,  and  boiling  for  a  few 
minutes.  The  solution  gives  a  yellow  precipitate  of  potassium  cobalti- 
nitrite with  potassium  salts,  is  not  precipitated  by  dilute  sodium 
hydroxide  solution  in  the  cold  (indicating  the  absence  of  Co"  and 
Co" 'ions),  but  yields  a  precipitate  of  cobaltic  hydroxide  on  boiling, 
which  shows  that  the  complex  salt  contains  tervalent  cobalt  and  is 
decomposed  by  boiling  alkalis.  _     G.  S. 

Two  Remarkable  Cases  of  Isomorphism.  H.  Copaux  (Chem. 
Cenlr.,  1906,  i,  1673  ;  from  IJuIl.  Soc.  fran<;.  Min.,  29,  77— 85).— The 
acid,Si02,12Mo03,2HoO,31H20,andthesalt,SiO.,,12Mo03,2Li20,29H20, 
crystallise  together  in  varying  proportions  from  cold  solutions  and 
from  solutions  at  SO'^.  The  same  acid  loses  7H2O  and  forms  mixed 
crystals  with  the  salt,  SiO.^,12Mo03,2BaO,22H2b,  the  mixture  con- 
taining 8 — 50  per  cent,  of  the  acid.  These  cases  show  that  iso- 
morphism is  dependent  on  similarity  of  crystalline  form  and  not  on 
chemical  composition,  E.  W,  W, 

Zinc-antimony  Alloys.  S.  F,  Scuemtschuscuny  {Zeit.  anorg.  Chem., 
1906,  49,  384—399.  Compare  Mbnkemeyer,  Abstr.,  1905,  ii,  171; 
Herschkowitz,  Abstr.,  1898,  ii,  582). — From  an  investigation  of  the 
freezing-point  curve  of  zinc-antimony  alloys,  evidence  has  been 
obtained  of  the  existence  of  the  compounds  ZngSbj  and  ZnSb.  The 
shape  of  the  curve  in  the  region  corresponding  with  the  composition  of 
the  latter  compound  depends  on  whether  the  fused  mass  is  brought  to 
crystallisation  by  the  addition  of  traces  of  solid  alloy,  ZuSb,  or 
whether  it  is  allowed  to  crystallise  spontaneously. 

The  freezing-point  curve  obtained  with  inoculation  consists  of  live 
branches.  There  is  a  maximum  at  566°  and  40  atom,  per  cent, 
antimony  corresponding  with  the  composition  of  the  compound  ZngSb.,, 
a  break  at  537'^  and  53*7  atom,  per  cent,  antimony,  indicating  the 
transition  of  Zn^Sbj  and  antimony  to  the  compound  ZnSb,  as  well  as 
two  eutectie  points  at  4125°  and  121  atom,  percent,  and  505°  and 
68'5  atom,  per  cent,  of  antimony.  When  the  fused  mass  crystallises 
bpontaneously,  there  is  a  eutectie  point  at  482°  and  61 '9  atom.  j)er  cent, 
of  antimony,  the  components  of  the  mixture  being  the  compound 
ZujSb.,  and  antimony,  Munkemeyer  {loc.  cil.)  found  a  maximum  on 
the  curve  corresponding  with  the  comiwsition  of  the  compound  ZnSb, 
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whereas  the  author's  results,  as  just  described,  indicate  that  the 
compound  in  question  decomposes  into  the  alloy  ZugSb^  and  antimony 
below  its  melting  point. 

The  compound  ZngSbg  does  not  form  mixed  crystals  with  either  of 
its  components ;  it  exists  in  two  modifications  which  have  a  transition 
point  in  the  neighbourhood  of  350°. 

From  the  fact  that  the  electrical  conductivity  of  zinc  shows  a  break 
at  360°,  Le  Chatelier  (Abstr.,  1891,  4)  drew  the  conclusion  that  a 
second  modification  of  this  metal  exists,  but  the  author  finds  that  the 
cooling  curve  of  zinc  shows  no  break  between  150°  and  500°. 

The  paper  is  illustrated  with  ten  microphotographs,  G.  S. 

Reduction  of  Antimony  Selenide.  Paul  Chretien  (Compt. 
rend.,  1906,  142,  1339—1341  and  1412 -1413).— The  complete  re- 
duction of  antimony  selenide  by  hydrogen  is  a  gradual  process  ;  the 
three  lower  selenides  SbgSe^,  Sb^Seg,  and  SbSe  are  formed  at  different 
stages  of  the  reaction,  and  the  relative  velocities  of  reduction  of  the 
three  compounds  Sb^Scg,  Sb^Se.,  and  SbSe  are  represented  by  the 
numbers  28,  43,  and  1  i-espectively.  The  cooling  curve  of  mixtures 
of  antimony  and  selenium  determined  by  means  of  a  thermo-electric 
couple  shows  four  maxima  corresponding  with  the  melting  points  of 
the  triselenide  SbgSeg,  and  the  three  new  selenides  SbgSe^,  Sb^Seg,  and 
SbSe. 

The  author  has  redetermined  the  melting  point  of  antimony  and 
finds  it  to  be  628° ;  the  last  determination  due  to  Krafft  is  625°. 

The  cooling  curve  of  mixtures  of  antimony  and  selenium  has  also 
been  examined  by  Pelabon  (Abstr.,  1904,  ii,  560  ;  this  vol.,  ii,  173) ; 
he  obtained  a  discontinuous  curve  with  two  branches  parallel  to  the 
temperature  axis  representing  the  two  constant  melting  points  (566° 
and  518°)  of  the  mixtures  containing  11  to  39  per  cent,  of  selenium. 
The  author  finds  that  these  results  are  due  to  ineffectual  stirring ;  the 
two  temperatures  represent  the  melting  points  of  two  mixtures, 
the  liquid  not  being  homogeneous,  but  consisting  of  two  phases,  for  on 
analysing  a  mixture  which  had  the  two  melting  points  523°  and  560° 
the  lower  part  contained  12*69  and  the  middle  part  32*12  per  cent,  of 
selenium.  M.  A.  W. 

Bismuth.  Jules  Aloy  and  P.  Fr^bault  (Bull.  Soc.  chim.,  1906, 
[iii],  36,  396 — 400). — Bismuth  potassium  chlm-ide,  BiCl3,2HCl,  pre- 
pared by  passing  a  current  of  chlorine  and  bismuth  trichloride  over 
potassium  chloride  heated  to  redness,  is  an  amber-yellow,  crystalline 
mass,  and,  though  deliquescent,  is  more  stable  than  bismuth  trichloride. 
The  solution  in  hydrochloric  acid,  when  evaporated,  deposits  octahedral 
crystals  of  the  hydrated  salt. 

Bismuth  potassium  bromide,  BiBr.j,2KBr,  obtained  by  passing  a 
current  of  carbon  dioxide,  bromine,  and  bismuth  tribromide  over  red- 
hot  potassium  bromide,  is  crystalline,  darkens  in  colour  when  heated, 
and  melts  at  600°.  Water  decomposes  it,  forming  bismuth  oxy  bromide 
and  potassium  bromide. 

Bismuth  tribromide  hydrobromide,  BiBrg,2HBr,4H.,0,  obtained  by 
pooling  a  solution  of  the  tribromide  in  hydrobromic  acid   to  -  10°, 
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forms  yellow  needles,  is  deliquescent,  and  on  exposure  to   air  loses 
hydrogen  bromide. 

Bismuthates  of  potassium,  KBiOg,  and  sodium,  NaBiOg,  were  pre- 
pared in  an  impure  state  by  slowly  adding  a  solution  of  bismuth 
nitrate  in  nitric  acid  to  a  concentrated  boiling  solution  of  the  alkali 
hydroxide,  through  which  a  current  of  chlorine  was  passed.  The 
precipitates  formed,  when  washed  with  water,  gradually  decomposed. 
When  chlorine  was  replaced  by  hydrogen  peroxide,  anhydrous  crystal- 
line products  were  obtained,  varying  in  colour,  with  the  concentration 
of  the  alkali,  from  deep  yellow  to  chocolate-brown.  It  is  probable 
that  these  products  consisted  of  the  acid,  HgBiO^,  in  which  one  or 
more  atoms  of  hydrogen  were  replaced  by  bismuthyl,  BiO,  and  the 
remainder  by  the  alkali  metal,  thus  :  Bi04(BiO)3,  Bi04K(BiO).T,  or 
BiO^KglBiO),  kc.  T.  A.  H. 

Peroxides  of  Bismuth.  III.  Alexandeb  Gutbier  and  E.  Bunz 
{Zeit.  anorg.  Cliem.,  1906,  49,  432—436.  Compare  this  vol.,  ii,  174, 
234  ;  Deichler,  Abstr.,  1899,  ii,  428). — In  former  papers  the  authors 
have  shown  that,  couti'ary  to  the  views  of  Deichler  {loc.  cit.),  Pattison 
Muir,  and  others,  no  peroxide  of  bismuth  of  constant  composition  can 
be  obtained  by  the  action  of  gaseous  or  electrolytic  chlorine  on  bismuth 
trioxido  suspended  in  potassium  hydroxide  solution.  Deichler  also 
claimed  to  have  obtained  anhydrous  bismuth  tetroxide  by  the  action 
of  potassium  persulphate  in  alkaline  solution  on  the  trioxide,  but  it  is 
shown  in  the  present  paper  that  the  products  so  prepared  resemble  in 
all  respects  those  obtained  by  the  use  of  chlorine.  As  before,  the 
most  highly  oxidised  products  were  obtained  with  very  concentrated 
potassium  hydroxide  solution,  but  it  was  found  that  even  after  several 
weeks'  treatment  the  wash -water  showed  an  alkaline  reaction,  and  no 
product  of  constant  composition  could  be  isolated.  G.  S. 

The  Attack  of  Platinum  by  Sulphuric  Acid.  L.  Quennessen 
{Compt.  rend.,  1906,  142,  1341 — 1343.  Compare  Scheurer-Kestner, 
Abstr.,  1876,  i,  345  ;  ii,  674  ;  1878,  650;  1880,  706  ;  Conroy,  Abstr., 
1903,  ii,  433  ;  Delepine,  this  vol.,  ii,  24,  93,  289). — Sulphuric  acid, 
containing  94  per  cent.  H^SO^  and  free  from  nitrous  acid,  has  very 
little  .solvent  action  on  platinum  when  the  two  are  heated  in  a  vacuum 
at  400°,  but  in  the  presence  of  oxygen  the  platinum  is  dissolved  and 
the  oxygen  absorbed,  whilst  sulphuric  acid  containing  a  slight  excess 
of  sulphur  trioxide  in  solution  dissolves  platinum  at  400°  in  a  vacuum 
to  the  same  extent  as  the  more  dilute  acid  in  the  presence  of  oxygen. 
The  experiments  were  conducted  on  spirals  of  platinum  foil,  and  the 
results  expressed  ia  grams  of  metal  disvsolved  per  square  decimetre  per 
hour  are  as  follows  :  sulphuric  acid,  containing  94  per  cent.  HjSO^, 
dissolves  0*00 1  and  0'124  gram  commercial  platinum  in  a  vacuum  and 
in  oxygen  respectively,  whil.st  in  the  case  of  jmre  platinum  the  results 
are  00006  and  00227  gram  ;  sulphuric  acid,  containing  2  per  cent,  of 
free  SOj,  dissolves  0  0265  gram  platinum  in  a  vacuum.       M.  A.  W. 

Double  Sulphate  of  Iridium  and  Potassium,  Iro(SO^)3,3K.,SO^. 
Mahcei.   Deleiune  {Compt.  rend.,    1906,   142,   1525— 1527).— When 
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potassium  or  ammonium  iridochloride  is  boiled  for  several  hours  with 
concentrated  sulphuric  acid,  and  after  addition  of  potassium  sulphate 
the  temperature  is  gradually  raised  to  520 — 530",  the  solution  assumes 
a  greenish-blue  colour.  On  treating  the  solidified  product  with  cold 
water,  a  greenish-blue  powder  remain?,  which  dissolves  in  boiling 
water,  and  on  cooling  rectangular  or  hexagonal  crystals  separate, 
which  have  the  composition  Ir(S04K)3,H20. 

The  potassium  salt  loses  its  water  at  110°,  is  completely  precipitated 
by  barium  and  partially  by  rubidium,  strontium,  mercury  (ous  and  ic), 
silver,  thallium,  bismuth,  thorium,  quinine,  and  strychnine  solutions. 
The  precipitated  salts  have  a  bluish-green  colour,  and,  as  in  the  case  of 
the  potassium  salt,  the  contained  sulphuric  acid  is  not  precipitated  by 
barium  solutions  ;  the  barium  salt,  in  fact,  dissolves  in  acids  without 
precipitation  of  any  barium  sulphate.  Ammonia,  and  the  alkali  hydr- 
oxides and  carbonates  decompose  these  complex  salts,  and  the  iridium  is 
precipitated  in  the  form  of  a  violet-coloured  oxide.  The  greenish-blue 
colour  of  solutions  of  the  potassium  salt  is  changed  by  reducing  agents 
to  a  light  yellow,  but  addition  of  oxidising  agents  converts  the  yellow 
into  blue  again.  Barium  sulphate  is  not  precipitated  from  either  the 
yellow  or  blue  solutions  on  addition  of  a  soluble  barium  salt.  The 
observed  changes  cannot  be  satisfactorily  explained  by  the  formula 
Ir(S04K)3.  H.  M.  D. 


Mineralogical    Chemistry. 


Conditions  of  Growth  of  Crystals  of  Dififerent  Forms  in  a 
Fluid  Medium.  P.  Pawloff  {Zeit.  Kryst.  Min.,  190G,  42,  120—157). 
— A  theoretical  discussion,  based  on  thermodynamical  principles,  of 
the  influence  exerted  by  external  conditions  (composition  and  con- 
centration of  the  solution,  pressure,  temperature,  etc.)  on  the  habit 
and  twinning  of  crystals  during  their  growth.  L.  J.  S. 

Bituminous  Lignite  ("  Schweelkohle  ").  Carl  HObnkr  {Arch. 
Pharm.,  1906,  244,  196 — 215). — An  account  is  first  given  of  the  work 
of  earlier  investigators. 

From  the  portion  of  the  material  soluble  in  benzene  but  one 
substance  was  isolated  in  a  pure  state  by  fractional  distillation, 
namely,  a  hydrocarbon,  which  melted  at  52—53°,  contained  C  84"92, 
H  15'14  per  cent.,  and  had  molecular  weight  301  (CjjH^o^)'  ^^^ 
other  fractions  still  contained  oxygen.  By  treatment  of  that  portion 
with  ether,  however,  and  crystallisation  of  the  soluble  and  insoluble 
fractions,  two  substances  were  obtained  ;  the  first  melted  at  about  77*^, 
and  contained  0  80*5,  H  135  per  cent.  (CmHygO?),  the  second  melted 
at  82—83°  and  contained  C  78-8,  H  13-2  per  cent.  (CijH.^O?)  ;  both 
substances  had  the  character  of  saturated  ketones ;  when  heated  they 
gave  off  carbon  monoxide,  but  the  liquid  distillate  still  contained 
oxygen,  and  therefore  was  not  a  puio  hydrocarbon. 


MINERALOGICAL   CHEMISTRY.  553 

From  the  portion  of  the  material  which  was  insoluble  in  benzene, 
10  per  cent,  aqueous  sodium  carbonate  extracted  an  amorphous  acid, 
containing  C  600,  H  4-5,  0  27-3,  S  8-3  per  cent.  (CgsHg^OigSj?) ;  this 
had  the  character  of  a  humic  acid ;  when  distilled  with  lime  it 
appeared  to  yield  a  mercaptan.  Part  of  the  portion  insoluble  in 
benzene  dissolved  in  ether ;  from  it  an  amorphous  add  was  isolated 
with  the  character  of  a  humic  acid.  C.  F.  B. 

Composition  of  Chalmersite.  Eugen  Hussak  (Centr.  Min., 
1906,  332— 333).— The  previous  analysis  of  this  mineral  (Akstr.,  1902, 
ii,  267)  was  made  on  only  0'016  gram.  A  further  supply  of  crystals 
lias  now  been  found  at  the  same  locality  (the  Morro  Yelho  gold  mine 
in  Minas  Geraes,  Brazil),  and  the  following  new  analysis  has  been 
made  by  W.  Florence  on  00896  gram  of  material  carefully  separated 
from  intergrown  pyrrhotite  and  copper-pyrites  : 

Fe.  Cu.  S.  Total. 

4313  22-27  35-11  100-51 

This  gives  the  formula  CuFe.^Sg  =  CugSjFe^Sg. 

The  newly-found  crystals  are  almost  all  simple  and  are  thin-tabular 
in  habit,  with  angles  very  near  those  of  copper-glance.  Scheelite, 
titaniferous  hajmatite,  and  regular  intergrowths  of  adularia  and  albite 
are  recorded  from  the  locality.  L.  J.  S. 

Formation  of  Quartz  and  Silicates.  Johannes  Konigsberger 
and  Wolf.  J.  Muller  {Centr.  Min.,  1906,  339—348,  353—372).— 
Glass  or  obsidian  was  heated  with  water  or  with  water  and  carbon 
dioxide  or  sodium  carbonate  to  about  350°  for  several  hours.  The 
experiments  differ  from  those  made  previously  in  the  same  direction  in 
that  the  sealed  platinum-iridium  tube  contained  a  filtering  device,  so 
that  it  was  possible  to  isolate  any  material  which  separated  during  the 
cooling  of  the  solution,  and  thus  also  to  determine  the  composition  of 
the  solution  at  any  particular  temperature.  The  substance  collected 
on  the  filter  (that  is,  which  had  separated  from  solution)  was  usually 
(juartz,  sometimes  opal,  and  some  undetermined  needles,  whil.st  the 
action  of  the  liquid  on  the  glass  resulted  in  the  formation  of  quartz, 
chalcedony,  tridymite,  soda-orthoclase,  and  jegirine-augite.  The  bear- 
ing of  these  results  on  the  formation  of  minerals  in  the  crevices  of  the 
crystalline  rocks  of  the  Alps  is  discussed  in  detail  (compare  this  vol., 
ii,  235).  L.  J.  S. 

Crystalline  Pyrochroite  from  LAngban.  IIjai.mar  Sjogren 
{Chem.  Centr.,  1906,  i,  1759  ;  from  Geol.  Fi/ren.  Stockholm  Fiyrhandl., 
27,  37). — Pyrochroite  occurs  in  the  fissures  of  the  ordinary  Langban 
ore,  which  are  filled  with  calcite.  It  is  associated  with  metallic  lead  in 
lumps  weighing  several  kilograms,  with  copper,  a  considerable  quantity 
of  heavy  spar,  yellow  pyroaurite,  black  earthy  manganite,  and  a 
mineral  which  resembles  barysilite.  The  manganite  is  a  decomposition 
product  of  pyrochroite.  Pyrochroite  crystallises  in  prisms  and  needles 
with  a  distinct  basal  cleavage,  pale  sky-blue  by  daylight  and  red- 
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dish- violet  by  lamplight,  but  brown  when  weathered.  The  mineral  has  a 
sp.  gr.  3"2435.     Analysis  gave  : 

MnO.  FeO.  CaO.  MgO.  H2O. 

77-3  0-4  trace  1*7  26-9 

E.  W.  W. 

[Palmerite]  New  Hydrated  Aluminium  Potassium  Phos- 
phate. EuGENio  Casoria  {Chem.  Centr.,  1906,  i,  1759;  from  Annali 
R.  Scuola  Sup.  Agric.  Portici,  1904,  6 — 9). — A  new  mineral,  palmerite, 
has  been  found  under  a  layer  of  bat  guano  in  a  large  cave  in  the 
Alburno  Mountain,  near  Controne,  in  Salerno.  It  forms  a  white 
powder,  is  unctuous  to  the  touch,  and  is  insoluble  in  water  or  acetic 
acid,  but  readily  soliible  in  hydrochloric  acid,  nitric  acid,  or  a  solution 
of  ammonium  citrate.     Analysis  gave  : 

H2O  Loss  on 

PA-        SiOa.       AIA-      FeA-       KgO.        NagO.      NH3.    (at  100°).     ignition. 
37-10      0-36      22-89      M7       8-04       0-02       0-61       7-87        21-29 

corresponding  with  Al2K2H(P04)3,7H20. 

Ferruccio  Zambonini  points  out  that  K20,3Al203,3P205,19H20  and 
Al2KH2(P04)3,Al(OH)3,7H20  also  represent  the  composition  of  the 
mineial,  and  that  a  similar  substance  from  Misserghin,  in  Algeria,  has 
been  described  by  Carnot  (Abstr.,  1896,  ii,  34).  E.  W.  W. 

Variety  of  Thorianite  from  Galle,  Ceylon.  Wyndham  E. 
DuNSTAN  and  Bernard  Mouat  Jones  {Froc.  Hoy.  Soc,  1906,  77 A, 
546 — 549). — The  original  thorianite  (Abstr.,  1904,  ii,  744)  from 
Balangoda,  Ceylon,  contained  78 — 79  per  cent,  of  thoria  with  11 — 15 
per  cent,  of  uranium  oxides,  and  it  was  suggested  that  the  thoria  and 
uranium  dioxide  formed  an  isomorphous  mixture.  This  suggestion  is 
confirmed  by  the  following  analyses,  I — VI,  of  the  new  material  from 
Galle,  in  which  uranium  is  present  in  larger  amount.  Analysis  I  is  of 
small,  cubic  crystals,  and  II — VI  of  larger  crystalline  fragments ; 
II — IV  are  of  material  from  different  parts  of  the  same  fragment, 
III  being  from  the  exterior.  The  fractured  surfaces  of  the  new 
material  are  slightly  less  lustrous  and  more  pitchy  in  appearance  than 
those  of  ordinary  thorianite,  and  the  mineral  has  more  the  appearance  of 
pitchblende  ;  the  physical  characters  are  the  same  as  those  of  thorianite. 
Analysis  VII  is  of  a  crystal  of  ordinary  thorianite  from  Balangoda. 

Insol.  in 
ThOj.  (Ce,La,Di)208-  YjOj.  UO.^.  UO^.  PbO.  Fe^-  CaO.  HaO.  HNOa.  He.CO,, 

present 


L 

58-84 

0-85 

—         82-74 

2-66 

1-31 

019 

1-26 

0-45 

IL 

62-16 

1-84 

—  10-32  18-88 

—  28-24 

2-29 
2-29 

1-11 
1-22 

0-69 
0-54 

1-05 
1-00 

0-77 

in. 

66-82 

0-56 

IV. 

— 

— 

—          28-68 

2-50 

2-43 

— 

— 

0-54 

V. 

02-32 

2-24 

27  02 

2-99 

2-28 

0-50 

2-16 

0-87 

VL 

63-3t5 

110 

—          27 -PK 

2  90 

1-27 

o-8r. 

1  -32 

0-77 

•VII. 

78-98 

1-47 

—          13-10 

2-54 

0-87 

0-91 

1-28 

0-47 
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The  radioactivity  of  ordinary  thorianite  (containing  78-86  per  cent, 
thoria)  has  been  determined  by  R.  J,  Strutt  to  be  1-16  times  stronger 
than  that  of  the  new  variety  (containing  58'84  per  cent,  thoria, 
anal.  I).  L.  J.  S. 

Gyrolite  and  other  Zeolites  from  Brazil.  Eugen  Hussak 
(Centr.  Min.,  1906,  330 — 332). — Yeins  in  a  quarry  newly  opened  in 
diabase  at  Mogy-guassu,  in  Sao  Paulo,  Brazil,  contain  crystals  of  calcite 
with  gyrolite,  laumontite,  and  apophyllite.  The  gyrolite  forms  spherical 
aggi-egates,  2  cm.  in  diameter,  of  thin,  radially  arranged  plates ;  it  is 
white  or  pale  to  dark  green  in  colour.  Cleavage  flakes  are  seen  to  be 
optically  uniaxial  and  negative.  Analysis  I,  by  G.  Florence  :  the  dark 
green  variety  contains:  Ee203  +  Al203,  7*36 ;  MnO,  0'32  per  cent. 
Enclosed  in  the  gyrolite  are  needles  of  laumontite,  and  encrusting  its 
surface  are  minute  and  brilliant  cube-like  crystals  of  apophyllite. 

SiOa-         AloO:,.          CaO.        Ka^O.        KjO.           HjO.  Total.  Sp.  gr. 

I.  52-77       0-73*       3304       035       0-41        12-58  99-88  2-409 

II.  51  94       20-09       11-40       077       048        16-10  100-78  2-321 
*  Including  trace  of  FcjOj. 

Laumontite  (anal.  II)  occurs  as  white,  acicular  crystals,  which  are 
usually  twinned  on  a(lOO),  and  sometimes  as  intercrossing  twins  with 
a  dome-face  as  twin-plane.  L.  J.  S. 

Axial  Ratios  of  Sillimanite.  E.  Taubert  {Centr.  Min.,  1906, 
372 — 373). — The  length  of  the  vertical  axis  of  sillimanite  has  not 
hitherto  been  determined.  On  a  small  crystal  from  Chester,  in  Conn- 
ecticut, a  terminal  face  was  observed  to  which  the  indices  (052)  are 
assigned.  The  axial  ratios  are  a  :  6  :  c  =  09696  :  1  :  0-7046.  On 
theoretical  grounds,  G.  Linck,  in  1896,  had  calculated  c  =  0-70048. 

L.  J.  S. 

Some  Minerals  from  the  Tourmaline  Lodes  of  the  Granite 
of  S.  Piero  in  Campo  (Elba).  Giovanni  D'Achiardi  (Chem.  Centr., 
1906,  i,  1759;  from  rroc.  Verb.  Soc.  Toscuna  Sci.  Nat.  Pirn,  14, 
89 — 96). — Pyrites  and  mispickel  have  been  found  for  the  first  time  in 
the  tourmaline  lodes  of  the  granite  of  S.  Piero. 

Stiibite  derived  principally  from  Fonte  del  Prete  yielded  on  analysis  : 

SiOj.  AljOj.         CaO.  K,0,  Na^O.      HjO  (at  110°).     Loss  on  ignition. 

57-91        15-85       7-88  '  0-68  2-73  15-64. 

Also  traces  of  Fe^Og  and  MgO.  E.  W.  W. 

Products  of  the  Recent  Eruption  of  Vesuvius.  Alfred 
Lacroix  {Compt.  rend.,  1906,  143,  13 — 18). — Chemical  analyses  and 
petrographicjil  descriptions  are  given  of  the  different  types  of  material. 
Analysis  I  is  of  the  scoria  ejected  at  the  commencement  of  tho  erup- 
tion during  the  Strombolian  stage,  and  II  of  the  lava  stream  which 
Howed  subsequently  ;  the  two  analyses  show  that  the  nmgraa  did  not 
vary  in  compo.sition.      Analysis  III    is  of  tho  scoria  and  lapilli  which 
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overwhelmed  Ottajano,  and  IV  of  the  fine  ash.  These  differ  in  com- 
position from  the  magma  owing  to  intermixture  with  earlier  materials 
building  the  volcanic  cone  : 


Si02. 

A\,0,. 

Fe^Oj. 

FeO. 

MgO.    CaO.    NaaO. 

KoO. 

TiOo.  PA- 

Ign. 

Total. 

I. 

47-50 

18 -.59 

1-52 

7-62 

3-86       9-16     2-72 

7-05 

1'05  trace 

1-25 

100-02 

II. 

48-28 

18-39 

1-12 

7-88 

3-72       9-20     2-84 

7-25 

1-28  0-51 

0-62 

100-96 

III. 

48-10 

15-31 

3-20 

5-45 

7-55     12-45     1-98 

4-22 

1-15  0-12 

0-87 

100-28 

IV. 

*48-00 

16-10 

3-35 

4-90 

6-53     11-35     304 
*  Also  CI,  0-49. 

5-26 

1-02  trace 

0-25 

100-29 

L.  J.  S. 

Vesuvian  Ash  from  the  Baltic ;  Gypsum  in  Vesuvian  Ash. 
Eeinhaed  Brauns  {Centr.  Min.,  1906,  321 — 327). — A  fine  yellow 
dust,  which  fell  at  Neustadt,  in  Holstein,  on  April  14,  while  a  south 
wind  was  blowing,  was  found  to  consist  of  mineral  particles  measuring 
0-05 — 0-005  mm.  in  diameter,  the  largest  being  O'l  mm.  The  minerals 
identified,  leucite,  felspar,  olivine,  augite,  and  also  a  pale  brown  glass, 
are  those  characteristic  of  Vesuvian  lava  (leucifce-basanite) ;  quartz  is 
absent,  and  the  only  foreign  substances  are  particles  of  soot  and  pollen 
grains.  Ash  collected  at  various  places  in  the  immediate  neighbour- 
hood of  Vesuvius  during  the  eruption  had  the  same  characters.  The 
latter,  when  extracted  with  water,  was  found  to  contain  gypsum  to  the 
extent  of  2\  to  3  per  cent. ;  this  has  no  doubt  originated  by  the 
oxidation  of  sulphur  dioxide.  A  saline  encrustation  on  the  new 
Vesuvian  lava  was  found  to  consist  mainly  of  ammonium  chloride, 
with  which  is  probably  some  sodium  silicofluoride.  L.  J,  S. 

Presence  of  Gold  and  Silver  in  the  Trias  of  Meurthe-et- 
Moselle.  Francis  Laur  {Compt.  rend.,  1906,  142,  1409—1412).— 
Analyses  of  borings  made  at  Raucourtand  adjoining  places  in  Meurthe- 
et-Moselle  show  that  they  nearly  all  contain  traces  of  gold  and  silver, 
and  a  limestone  grit  taken  at  a  depth  of  382  m.  (?  582  m.),  containing 
39  grams  of  gold  and  245  grams  of  silver  per  ton,  had  the  following 
percentage  composition : 

Loss  on 

SiOs.       re.Pa.      AlgOj.      CaS04.       CaO.       MgO.     Au,  Ag.     ignition. 

23-88         0-18         19-59         7-85         21-82         0-2         0-2284         26-64 

Also  traces  of  phosphoiic  acid.  M.  A.  \V. 

Changes  in  the  Composition  of  Sea  Water  on  Freezing. 
WiLiiKLM  E.  Ringer  {Cliem.  Cenir.,  1906,  i,  1674;  from  Chein. 
Weekhlad,  3,  223 — 249). — Although  the  eutectic  point  of  .sodium 
hulphate  is  —0*7°  it  does  not  sepai-ate  from  sea  water  at  temperatures 
above  -  8°,  The  ice  in  which  this  salt  is  partially  deposited  originally 
contains  some  of  the  mother  liquor  with  which  the  ice  was  in  equilibrium 
at  the  temperature  of  deposition.  As  diffusion,  kc,  causes  the  mother 
liquor  to  be  replaced  by  "  fresh  sea  water,  ice  and  salt  again  separate 
until  the  residual  liquid  attains  the  original  concentration,"  the  process 
may  go  on  until  all  or  nearly  all  the  mother  liquor  has  been  removed. 
Wben  the  ice  laden  with  sodium  sulpliate  pa.sses  to  warmer  regions  it 
does  not  give  up  the  sulphate  at  the  temperature  at  which  it  was 
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deposited,  but,  if  all  the  mother  liquor  has  been  eliminated,  melts  at 
-  0'7°,  and  thus  affects  the  quantity  of  sulphate  contained  in  the  water 
to  a  considerable  distance.  The  behaviour  of  sodium  chloride  is 
similar,  but  the  changes  are  less  marked,  as  there  is  less  difference 
between  the  eutectic  point  and  the  temperature  of  sepai'ation.  The 
determination  of  the  ratio  of  the  quantity  of  calcium  oxide  to  that  of 
chlorine  may  suffice,  however,  in  some  cases  to  indicate  the  origin  of 
the  water.  A  distinct  change  in  the  ratio  would  show  that  the  water 
had  been  cooled  below  -  23°. 

The  separation  of  potassium  and  magnesium  chlorides  can  occur 
only  seldom.  E.  W.  W. 

Analysis  of  the  Water  of  Death  Gulch.  George  B.  Frank- 
FORTER  {J.  Amer.  Chem.  Soc.,  1906,  28,  714 — 717). — It  is  stated  that 
in  Death  Gulch,  a  narrow  ravine  in  Yellowstone  National  Park, 
Minn.,  obnoxious  gases  accumulate  which  are  fatal  to  animals,  and  it 
has  been  considered  possible  that  this  may  be  partly  due  to  the  water 
of  a  little  stream  which  flows  through  the  ravine.  A  sample  of  the 
water  which  was  examined  had  a  peculiar  yellowish-green  colour,  was 
strongly  acid,  and  at  the  time  of  analysis  contained  all  the  iron  in  the 
ferric  state.  The  following  results  were  obtained,  which  are  expressed 
in  grams  per  litre  :  SiO^,  O'SIOO  ;  Al,  1-9438  ;  Fe,  8-3173  ;  Ca,  0-314:3 ; 
Mg,  0-0080  ;  Na,  0-9069  ;  K,  0-1489  ;  SO^,  42-2904  :  CI,  1-0326.  After 
the  water  had  been  kept  for  several  months  it  was  darker  in  colojr, 
somewhat  resembled  commercial  sulphuric  acid,  and  had  a  sp.  gr. 
105156;  at  the  bottom  of  the  bottle  a  deposit  of  sulphur  and  silica 
had  collected.  E.  G, 
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Effects  of  Injection  of  Antitoxic  and  Antibacterial  Sera  on 
the  Opsonic  Po-wer  of  the  Blood.  Warrington  Yorke  and 
C.  Harold  Smith  {Bio  chem.  J.,  1906,  1,  341— 346).— Injection  of 
anti tetanic  serum  was  found  to  raise  the  tetano-opsonic  index  ;  this  was 
followed  by  a  fall,  and  the  index  was  also  found  to  be  low  with  tubercle 
and  staphylococcus.  Coincidently  with  this  a  rash  appeared,  and  then 
the  opsonic  power  of  the  blood  returned  slowly  to  normal.  Similar 
results  were  obtained  with  other  antitoxic  sera.  The  sera  used  did  not 
contain  opsonins,  although  they  must  have  contained  them  when 
freshly  prepared.  The  preliminary  rise  in  the  index  may  he  due  either 
to  a  substance  in  the  serum  which  is  easily  converted  into  opsonin,  or 
more  probably  the  body  is  stimulated  to  produce  opsonins  under  the 
influence  of  the  vaccine  injected.  The  subsequent  depression  is  much 
more  marked,  and  this  is  attributed  to  the  influence  of  toxic  materials 
in  the  serum  ;  the  toxic  effects  in  addition  are  skin  rashes,  oidcms, 

VOL.  XC.  il  38 
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albuminuria,  a  feeling  of  debility,  and  an  injury  to  the  red  corpuscles 
which  enables  the  leucocytes  to  attack  and  absorb  them. 

W.  D.  H. 

Chemical  Conditions  for  Heart  Activity,  with  Special 
Reference  to  the  Heart  of  Limulus.  A.  J.  Carlson  {Amer.  J. 
Physiol.,  1906,  16,  378 — 408). — Isotonic  solutions  of  the  non-electro- 
lytes sugar,  urea,  and  glycerol  act  on  the  muscle  and  nerve  endings  in 
the  heart  of  the  king-crab  as  depressants,  whilst  on  the  heart  ganglion 
they  are  primarily  stimulants.  The  specific  influence  of  the  salts  of 
the  blood  (sodium,  magnesium,  ammonium,  and  potassium  salts)  on  the 
heart's  action  is  the  same  as  in  vertebrates ;  they  act  primarily  on  the 
ganglion,  but  the  influence  of  calcium  salts  is  exactly  the  opposite  to 
that  which  occurs  in  the  vertebrate  heart. 

Matthews'  view,  that  all  anions  stimvilate  and  all  cations  depress 
protoplasmic  activity,  has  been  extended  to  the  heart  by  Benedict ;  in 
the  pi-esent  research  ihe  exceptions  to  this  rule  appear  to  be  as  numerous 
as  the  cases  where  it  holds.  W.  D.  H. 

The  Action  of  Ethyl  Alcohol  and  related  Alcohols  on  the 
Frog's  Heart.  Hermann  Dold  {PJlugers  Archiv,  1906,  112, 
600 — 622). — The  application  of  various  alcohols,  either  by  perfusion 
or  otherwise,  to  the  frog's  heart,  first  stimulates,  then  paralyses,  and 
finally  kills  it.  The  primary  stimulating  effect  can  only  be  demonstrated 
with  very  dilute  solution,  especially  in  the  case  of  the  higher  alcohols. 
The  harmful  action  is  most  readily  seen  with  the  higher  alcohols.  The 
question  is  discussed  whether,  if  these  observations  are  applicable  to 
the  warm-blooded  heart,  the  effect  of  alcohol  during  life  is  due  to  its 
effect  on  the  heart  itself  or  on  the  central  nervous  system.  Probably 
both  factors  are  concerned,  but  the  effect  on  the  nervous  system  is 
regarded  as  paramount.  The  local  effect  on  the  heart  of  strong  solu- 
tions, or  in  chronic  alcoholic  poisoning,  is  evident  from  the  anatomical 
changes  it  undergoes.  W.  D.  H. 

The  Iodine  Reaction  in  Leucocytes.  J.  Barnicot  {J.  Pat/i. 
Bact.,  1906,  11,  304 — 332). — The  intracellular  iodine  reaction,  although 
faintly  seen  in  normal,  is  much  more  marked  in  pathological,  blood, 
and  indicates  degeneration  (not  increased  activity  for  purposes  of 
defence)  due  to  toxaemia.  It  bears  no  relation  to  leucocytosis.  Its 
continued  presence  in  pneumonia  should  lead  to  complications  being 
suspected.  When  nn  accumulation  of  pus  is  thought  to  exist,  a 
negative  reaction  would  lead  to  the  accuracy  of  the  diagnosis  being 
doubted.  Apart  from  these  two  practical  points,  the  reaction  is  too 
inconstant  to  be  of  much  help  either  in  diagnosis  or  prognosis. 

W.  D.  11. 

Heemolysin  Formation.  Ivak  Bang  and  J.  Fohssman  {lieitr. 
Cliem.  Physiol.  Path,,  1906,  8,  238— 275).— Ehrlich's  side-chain  theory 
is  criticised.  After  the  amboce}»tor  lias  acted  on  the  blood  corpuscles, 
and  prepared   a  way   for   the  .-iction  of  the  complement  (j)crhap8   by 
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acting    on    the    lipsoid    membrane),  the   latter  acts    directly   on    the 
corpuscle  without  needing  any  linking  by  means  of  the  amboceptor. 

W.  D.  H. 

Nature  of  Precipitin  -reaction.  Hartoq  J.  Hamburger  and  Svante 
Akrhenius  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1906,  9,  33 — 45). — 
On  adding  to  a  fixed  quantity  of  calf-serum  (preeipitin)  increasing 
quantities  of  diluted  horse  serum  (precipitinogen  substance),  the 
amount  of  precipitiite  formed  at  first  increases,  but  finally  decreases 
again.  An  equilibrium  reaction  following  the  law  of  Guldberg  and 
Waage  takes  place,  whereby  only  a  certain  quantity  of  the  two 
components  combine  together,  the  rest  remaining  in  the  free  state. 
The  additive  compound  is  partly  precipitated  and  partly  dissolved,  the 
amount  in  solution  depending  mainly  on  the  proportion  of  salt  solution 
present,  since  the  sediment  is  soluble  in  sodium  cliloride. 

Alongside  this  equilibrium  there  is  another  caused  by  the  precipitate 
in  part  combining  with  free  precipitinogen  substance  and  forming  a 
soluble  compound.  E.  F.  A. 

Precipitins  produced  by  Chemically-allied  Proteids.  Fritz 
Obermever  and  Ernst  P.  Pick  {CJtem.  Centr.,  1906,  i,  1791  ;  from 
Wien.  klin.  Woch.,  19,  No.  12). — If  immunity  is  produced  by  boiled 
serum  proteid  of  the  ox,  the  serum  contains  a  precipitin  which  is 
.specific  to  various  derivatives  of  proteids  used.  A  specific  immune 
serum  is  also  obtainable  with  products  of  tryptic  digestion.  This 
specificity  is  believed  to  be  related  to  the  constitution  of  the  proteid 
molecule,  and  is  termed  constitutional  specificity.  W.  L).  H. 

The  Fat-splitting  Ferment  in  the  "  Little  Stomach."  Ernst 
Laqueur  {Beitr.  chem.  rhysiol.  Path.,  1906,  8,  281— 284).— By  using 
Pawloff's  method  of  the  "  little  stomach"  in  dogs,  the  ferment  described 
l>y  Volhard  as  being  able  to  split  fat  if  in  the  form  of  a  fine  emulsion 
was  found  secreted  with  the  gastric  juice.  Its  action  is  hardly,  if  at  all, 
increased  by  the  presence  of  bile.  W.  D.  H. 

Influence  of  Autolysis  on  the  Pentose  of  the  Pancreas. 
Philip  Henry  Mitchell  {J.  Biol.  Chem.,  1906,  1,  503— 506).— No 
pentose  is  lost  during  prolonged  autolysis  in  the  absence  of  bacteria, 
neither  is  it  diminished  by  peptic  digestion.  The  destructive  effects  of 
putrefaction  on  pentose  described  by  Ebstein  are  confirmed. 

W.  D.  H. 

Role  of  Cellular  Elements  in  the  Digestion  of  Carbohydrates 
by  Intestinal  Juice.  H.  Bierby  and  Aluert  Frouin  ((Jompt.  rend., 
1906,  142,  1565— 1568).— The  clear  liquid  obtained  after  thorough 
washing  from  an  intestinal  loop  i.s  regarded  as  its  physiological 
fecretion  ;  it  contains  only  maltase.  The  other  enzymes  which  the  in- 
testinal juice  is  state<l  to  contain  (amylaf^e,  siicrase,  trehaiase)  originate 
from  the  disintegration  of,  or  diffusion  from,  epithelial  cells. 

W.  D.  H. 
38—2 
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Intermediary  Metabolism  in  the  Anaerobic  Stage  of  the 
Pupae  of  Calliphora.  Ernst  Weinland  {Zeit.  Biol.,  1906,  48, 
87 — 140.  Compare  Abstr.,  1905,  ii,  734). — Gas  formation  occurs  in  a 
mass  of  the  pupse,  which  is  not  of  bacterial  origin.  It  consists  of 
carbon  dioxide  and  hydrogen  in  the  proportion  by  volume  of  2  to  1,  and 
thus  corresponds  with  the  gases  resulting  from  the  decomposition  of 
carboxyl.  It  is  not  formed  from  carbohydrate,  but  mainly,  or  perhaps 
wholly,  from  fatty  acids.  An  analogous  decomposition  occurs  when 
finely  divided  rhodium  or  iridium  acts  on  formic  acid.  If  the  animals 
are  shaken  with  air  or  oxygen  the  carbon  dioxide  is  still  formed,  but 
hydrogen  occurs  either  in  small  quantities  or  not  at  all.  Probably  this 
represents  the  normal  course  of  things  in  the  intact  animal.  If  the 
animal  is  in  the  condition  to  liberate  nascent  hydrogen  it  possesses 
a  powerful  means  of  reduction.  W.  D.  H. 

Influence  of  Sodium  Nitrite  on  Metabolism.  N.  F.  Surveyor 
{Bio-chem.  J.,  1906,  1,  347 — 354).— Sodium  nitrite  injected  sub- 
cutaneously  in  dogs  raises  the  amount  of  water  eliminated  by  the 
kidneys  and  rectum,  causes  an  increase  in  the  excretion  of  urea  and 
nitrogen,  an  increased  absorption  of  nitrogen  and  fat  by  the  alimentary 
canal,  and  an  increase  of  body  weight.  The  beneficial  influence,  if  any 
exists,  of  the  drug  in  syphilis  and  in  nervous  affections  following  that 
disease  is  probably  due  to  the  improved  nutrition  of  the  organism. 

W.  D.  H. 

Action  of  Asparagine  on  Nitrogenous  Metabolism.  Curt 
Leiimann  and  Franz  Kosenfeld  {PJluger's  Archiv,  1906,  112, 
339 — 351). — The  conditions  under  which  amino-substances  are  mixed 
with  the  food  form  an  important  factor  in  influencing  nitrogenous 
metabolism.  By  delaying  their  solution,  the  nitrogenous  constituents 
of  tlie  body  are  better  obtained  and  eventually  increased.  Hitherto 
experiments  with  asparagine  have  been  carried  out  by  adding  it  directly 
in  solution  to  the  food  ',  hence  the  unfavourable  results  noted.  Under 
natural  conditions,  it  is  enclosed  within  the  cells  or  divided  over  a 
large  volume  of  food,  so  that  absorption  is  slow,  and  it  is  more  com- 
pletely broken  up  by  bacterial  action.  W.  D.  II. 

Behaviour  of  certain  Amides  Alone  and  in  Combination 
in  Carnivorous  Metabolism.  W.  Yoltz  {P/iiiger's  Archiv,  1906, 
112,  413 — 438). — Various  amino-compounds  (asparagine,  acetamide, 
glycine,  (fee.)  differ  in  their  behaviour  both  as  regards  nitrogen  meta- 
bolism and  calorific  value.  The  firmly  combined  amino-group  in  gly- 
cine produces  less  elevation  of  the  nitrogenous  exchanges  than  does 
acetamide,  in  which  the  group  is  loosely  held.  Better  results  on  equi- 
librium are  obtained  by  using  a  mixture  than  by  giving  these  substances 
singly.  Incorrect  conclusions  are  thus  apt  to  be  drawn  if  single  sub- 
stances are  experimented  with,  for  in  ordinary  nutrition  a  mixture  is 
given.  W.  D.  H. 

Influence  of  Phosphoric  Acid  and  Phosphates  of  Sodium  on 
Metabolism.  Alexandre  Desgrkz  and  Mile.  Bl. Guenpe  [Compt.rend., 
19t)6,  142,   1440 — 1442). — The  elaboration  of  nitrogenous  matter  in 
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guinea-pigs  is  increased  by  phosphoric  acid,  dihydrogen  sodium  phos- 
phate, and  sodium  phosphate  ;  the  effect  increases  with  the  acidity  of 
the  molecule.  Catabolism  is  increased  in  greater  proportion  than 
anabolism.  The  *' dimineraiisation  "  of  the  organism  is  not  increased 
by  phosphoric  acid  as  it  is  by  hydrochloric  acid  and  organic  acids. 

W.  D.  H. 

The  Ferments  which  participate  in  Nuclein  Metabolism. 
Walter  Jones  and  C.  R.  Avstriah  {Zeii.  physiol.  Chem.,  IdOQ,  43, 
110 — 129). — Differences  are  noted  in  different  organs  and  in  different 
animals  ;  thus,  pig's  liver  contains  adenase  and  xantho-oxydase,  but  not 
guanase,  and  differs  from  the  spleen  in  the  presence  of  the  oxydase. 
Pig's  pancreas  contains  guanase  and  adenase,  but  not  oxydase.  The 
dog's  spleen  contains  all  these  ferments,  and  the  liver  contains  guanase, 
only  a  trace  of  adenase,  and  no  oxydase.  The  rabbit's  liver  contains 
guanase  and  oxydase,  but  not  adenase.  \V.  D.  H. 

Muscular  Work  and  Proteid  Metabolism.  W.  W.  Sawjaloff 
(Zeit.  physiol.  Chem.,  1906,  48,  85 — 86). — The  perfusion  fluid  flowing 
out  from  the  isolated  heart  of  cats  and  rabbits  does  not  contain  urea 
or  ammonia  after  one  and  a  half  to  two  and  a  half  hours'  work.  The 
work  is  therefore  independent  of  proteid  metabolism.  W.  D.  H. 

Feeding  Experiments  with  Simple  Food-stuffs  on  Pigeons 
and  Rats.  Ludwig  Jacob  {Zeit.  Biol.,  1906,  48,  19 — 62). — Previous 
researches  on  the  influence  of  pure  food-stuffs  on  animals,  although 
they  are  contradictory  on  many  points,  lean  in  the  main  to  the  con- 
clusion that  the  absence  of  the  ordinary  mixed  diet  is  harmful.  In  ihe 
present  research,  pure  starch,  olive  oil,  casein  sugar,  salts,  and  cellu- 
lose will  serve  as  examples  of  the  materials  employed.  The  absence  of 
tasty  admixtures  has  been  regarded  as  a  cause  of  failure  of  appetite. 
In  pigeons,  however,  the  diet  was  followed  by  no  ill  results  ;  the  .same 
is  true  for  the  rats  experimented  on.  W.  D.  H. 

The  Fate  of  Carbon  Monoxide  in  the  Animal  Body.  Franz 
Wachuoliz,  Franz  Worgitzki,  and  Otto  Weiss  (Pjlugers  Archiv, 
1906,  112,  361  —  397). — The  mealworm  possesses  in  a  high  degree  the 
power  of  causing  carbon  monoxide  to  disappear  from  an  atmo.sphere 
containing  that  gas.  Mice,  rabbits,  pigeons,  and  earthworms  do  not 
possess  this  capacity.  W.  D.  H. 

R61e  of  Sodium  Chloride  in  the  Histological  Impregnation 
of  Tissues  by  Silver  Nitrate.  Cn.  Achahd  and  M.  Aynauu  {Compt. 
retuJ.,VJ06,  142,  1571— 1572).— The  well-known  histological  reduction 
staining  with  silver  nitrate  is  attributed  to  the  presence  of  so<lium 
chloride  in  the  tissues.  [The  authors  do  not  mention  the  similar  con- 
clusion already  reached  by  Macallum  (Abstr.,  1905,  ii,  736  ;  this  vol., 
ii,  182).J  W.  D.  H. 

The  Effects  of  Magnesium  and  Calcium  on  the  Rhythmical 
Contractions  of  a  Jelly-fish  (Polyorchis).  Jacques  Loeh  {J.  Biol. 
C/tetn.,  1906,  1,  i'^ll  —  436). — The  rhythmical  swimming  motions  of  this 
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animal  only  occur  in  such  solutions  as  contain  magnesium,  and  their 
apparent  spontaneity  depends  on  the  magnesium  in  sea  water.  The 
magnesium  effect  can  be  inhibited  by  equivalent  amounts  of  calcium 
or  potassium.  The  isolated  centre  of  Polyorchis,  which  will  not  beat 
in  sugar  solution  or  sea  water,  does  so  in  both  when  a  certain  amount 
of  the  chloride  of  either  calcium,  strontium,  or  barium  is  added.  If  at 
least  four  times  the  equivalent  amount  of  magnesium  is  then  added, 
the  stimulating  effect  of  the  calcium  is  inhibited.  It  will  not  beat, 
as  a  rule,  in  sodium  chloride  solution ;  it  may  be  made  to  beat  by  any 
of  the  decalcifying  salts  (oxalates,  fluorides,  oleates,  citrates,  &c.)  or 
by  acids.     Alkalis  inhibit  the  beats.  W.  I).  H. 

Post-mortem  Disappearance  of  Glycogen  in  the  Muscles. 
Franz  Kiscii  {Beitr.  chem.  Physiol.  Path.,  1906,  8,  210— 237).— The 
disappearance  of  glycogen  from  the  muscles  after  death  is  not  to  bo 
regarded  as  a  "vital"  action  of  the  surviving  tissue,  but  as  due  to  the 
activity  of  a  diastatic  ferment.  The  rate  of  disappearance  differs  in 
different  muscles  and  different  animals,  and  is  related  to  alterations  of 
alkalinity.  The  possible  7'6le  of  such  a  ferment  during  life,  and  its 
relation  to  the  oxygen  supply  brought  by  the  blood  and  to  certain 
pathological  conditions,  are  discussed.  W.  D.  H. 

Meat  Extracts.  Feiedkich  Kutscher  {Zeit.  Nahr.  Genussm.^ 
1906,  11,  582 — 584). — The  author  has  separated  two  bases,  neurine 
and  choline,  from  Liebig's  meat  extract,  the  occurrence  of  which  in 
this  extract  has  not  been  recognised  previously.  They  do  not  appear 
to  be  present  in  all  samples  of  the  extract.  W.  P.  S. 

Formation  of  Adrenaline  in  the  Organism.  Walter  L.  Halle 
{Beitr.  chem.  Physiol.  Path.,  1906,  8,  276— 280).— The  theory  of  the 
formation  in  the  body  of  adrenaline  from  tyrosine  is  advanced,  with 
experiments  showing  that  certain  enzymes  produce  an  action  on  tyrosine, 
and  that  the  addition  of  tyrosine  to  finely-minced  suprarenal  gland 
leads  to  an  increased  yield  of  adrenaline.  The  author  admits  that  the 
theory  still  requires  more  stringent  proofs.  W.  D.  H. 

Oatalase.  Ernst  J.  Lesser  {Zeit.  Biol.,  1906,  48, 1 — 18). — A  com- 
parison of  the  catalase  action  of  tissues  of  differont'organisms  shows  that 
it  is  least  in  the  anaerobic  animal,  Ascaris.  Another  parasite,  however 
{Distoma  hepaticum),  has  a  powerful  action  :  this  is  possibly  due  to  the 
fact  that  it  lives  partly  on  tlie  blood  of  its  host,  and  so  is  accustomed 
to  oxygen.  No  marked  difference  was  found  between  the  tissues  of 
cold-  and  warm-blooded  animals  in  this  direction.  The  tissues,  however, 
vary  greatly  amongst  themselves,  and  the  reason  for  this  is  not 
apparent.  Differences  are  also  noted  in  vegetable  tissues.  I'he  decom- 
position of  hydrogen  peroxide  by  catalase  does  not  lead  to  the  oxidation 
of  fat  or  carbohydrate.  W.  D.  H. 

The  Soluble  Proteids  of  Milk.  LiI;on  Lindet  and  Louis  Ammann 
{Compi.  reml.,  1906,  142,  1282—1285). — Hammarsteu's  theory  that  in 
milk  curdling  by  rennet  the  casoinogun  is  decomposed  intg  casein  and  a 
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soluble  proteid  is  regai-ded  as  untenable,  and  one  applying  the  physical 
nature  of  the  coagulation  of  colloids  should  be  substituted.  Rennin 
causes  only  a  part  of  the  previously  soluble  caseinogen  to  appear  in 
the  curd,  the  remainder  as  phospho-caseinate  in  colloidal  suspension 
remains  in  the  whey.  The  whey  also  contains  lact-albumin ;  the 
existence  of  lacto-globulin  is  regarded  as  problematical.  In  order 
to  estimate  the  lact-albumin,  filtration  through  kaolin  is  recommended 
to  remove  the  caseinogen.  W.  D.  H. 

Action  of  Single  Foods  on  Milk  Production.  August  Morgen, 
Carl  Begeb,  and  Gustav  Fingerling  {Landw.  Versucks-Stat.,  1906, 
64,  93—242.  Compare  Abstr.,  1904,  ii,  750;  1905,  ii,  649).— Addi- 
tion of  fat  to  an  insuflScient  amount  of  food  deficient  in  fat  and  proteid 
considerably  increased  the  yield  of  milk  and  milk  constituents,  as  well 
as  the  amount  of  fat  in  the  milk  and  in  the  dry  matter.  Addition  of 
proteid  resulted  in  a  still  greater  increase  of  milk  and  of  milk  con- 
stituents with  the  exception  of  fat.  The  nature  of  the  milk  fat 
was  affected  by  fat  alone,  which  raised  the  refractometer  number. 

When  proteid  was  substituted  by  a  thermal  equivalent  of  fat,  the  yields 
of  milk,  dry  mattei*,  sugar,  and  nitrogenous  matter  were  diminished, 
whilst  the  effect  on  milk  fat  production  was  favourable.  Proteids 
increase  the  yield  of  milk  more  than  fat  does,  but  have  less  effect  on 
fat  production. 

Addition  of  lecithin  to  food  seemed  to  increase  the  yield  of  milk,  but 
was  only  favourable  to  the  production  of  milk  fat  when  fed  in  conjunc- 
tion with  foods  deficient  in  fat.  Lecithin  also  gave  rise  to  an  increase 
in  live  weight. 

The  results  of  the  whole  series  of  experiments  (six  years)  indicate 
that  fat  alone  has  a  specific  action  on  the  production  of  milk  fat, 
proteids  and  carbohydrates  having  no  such  action.  Within  certain 
limits,  fat  is  therefore  the  most  suitable  substance  for  milk  fat  pro- 
duction. N.  H.  J.  M. 

Effect  of  Different  Pats,  both  Emulsified  and  not  Emulsified, 
on  the  Production  of  Milk.  Carl  Beger  {Landw.  Versuc/is-Stat., 
1906,  64,  249—252.  Compare  preceding  abstract). — Earth-nut  oil 
increase<l  the  yield  of  milk,  dry  matter,  and  fat  more  than  palm  oil  and 
hay  fat,  but  lowered  the  percentages  of  dry  matter  and  fat  in  the  milk. 
The  action  of  hay-fat  was  similar  to  that  of  palm  oil,  but  somewhat  less. 
In  the  case  of  goats,  butter-fat  gave  the  best  results,  then  earth-nut 
oil,  and  lastly  palm  oil. 

Feeding  with  palm  oil  resulted  in  a  lowering  of  the  refractometer 
number  of  the  milk  fat. 

The  results  of  previous  experiments  with  emulsified  fats  failed  to 
show  any  advantage  in  the  case  of  emulsions,  possibly  owing  to  in- 
sufficient emulsifioation.  N.  H.  J.  M. 

Secretion  by  the  Renal  Tubules  in  the  Frog.  Francis  A. 
Baisrridge  and  Arthur  P.  Beudard  (Biochem.  J.,  1906,  1, 
255 — 273). — The  experiments,  a  preliminary  account  of  which  has 
already  apiKjared    (this   vol.,   ii,   469)    prove   that  the    renal   tubules 


564  ABSTRACTS  OF   CHEMICAL   PAPERS. 

secrete  urea,  chlorides,  sulphates,  dextrose  (during  hyperglycsemia 
and  after  phloridzin  injection),  and  probably  creatinine  and  phosphates, 
in  fact  most  of  the  normal  urinary  constituents.  The  glomerular 
epithelium  is  also  to  be  regarded  as  secretory,  and  the  theories  which 
regard  the  glomerular  function,  as  filtration,  and  the  tubular  epithelium 
as  absorption,  are  criticised.  The  only  known  difference  between  the 
urines  secreted  by  the  glomerulus  and  the  tubules  is  that  the  former 
is  always,  and  the  latter  never,  acid  to  acid  magenta.  The  power  of 
the  glomeruli  to  get  rid  of  fluid  is  in  general  assisted  by  increased 
blood  flow,  but  can  take  place  independently  of  this.  It  seems 
impossible  to  explain  diuresis  following  injury  to  the  bulb  without 
assuming  the  presence  of  secretory  nerves,  and  nerve-endings  have 
been  described  by  Berkeley  in  the  renal  epithelium.  "W.  D.  H. 

Diuresis.  XII.  Excretion  of  Sodium  Chloride  during 
Phloridzin  Diuresis.  Joh.  Biberfeld  {PJlugers  Archiv,  1906,  112, 
398 — 412). — In  phloridzin  diuresis,  both  the  percentage  and  absolute 
amoimt  of  sodium  chloride  excreted  sinks  ;  the  drug  interferes  with 
the  power  of  the  kidney  to  excrete  this  substance.  The  beai'ing  of 
this  observation  on  the  filtration  theory  of  urine  formation,  and 
especially  on  Lcewi's  views,  is  discussed.  W.  D.  H. 

Urea  in  Human  Urine.  Fritz  Lippich  {Zeit.  physiol.  CJtem., 
1906,  48,  160 — 179). — The  chief  quantity  of  the  urea  as  estimated  by 
approved  methods  is  doubtless  carbamide.  At  any  rate,  no  substance 
corresponding  with  Moor's  urein  was  found.  W.  D.  H. 

Influence  of  Chocolate  and  Coffee  on  Uric  Acid  [Excretion]. 
Pierre  Fauvel  {Compt.  rend.,  1906,  142,  1428— 1430).— The  methyl- 
xanthines  of  chocolate  and  coffee  increase  the  amount  of  purine  bases 
in  the  urine,  but  have  no  effect  on  uric  acid  excretion  ;  the  precipitation 
of  uric  acid  by  acids  is  prevented.  The  influence  of  these  substances, 
especially  cf  theobromine,  is  thus  less  pernicious  than  that  exerted  by 
the  purine  substances  of  meat  and  leguminous  plants.         W.  D.  H. 

Excretion  of  Endogenous  Purine  Substances  and  Uric  Acid. 
Pierre  Fauvel  (Compt.  rend.,  1906,  142,  1292— 1294).— On  a  diet 
free  from  purine,  the  amount  of  purine  substances  and  uric  acid 
excreted  remains  constant  in  the  same  person,  but  varies  in  different 
people.  [This  has  already  been  found  to  be  the  case  by  other  observers 
(for  instance,  Burian)  but  no  reference  to  the  work  of  these  is  given.] 

W.  D.  H. 

Purine  Substances  of  the  Urine  of  Ox,  Horse,  and  Pig. 
Alfred  Sciiittenhelm  and  Ernst  Bendix  {Zeit.  physiol.  Chem.,  1906, 
48,  140 — 144). — Differences  in  the  proportion  of  uric  acid  and  purine 
bases  in  different  animals  are  illustrated  by  analyses,  and  appear  to 
depend  on  the  differences  in  the  enzymes  present  which  take  part  in 
nuclein  metabolism.  Special  attention  is  directed  to  the  high  per- 
centage of  guanine  in  pig's  urino  from  animals  suffering  from 
"  guanine-gout."     The  base  also  accumulates  in  the  tissues. 

W.  D.  H. 
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Excretion  of  Antipyrine  by  the  Human  Organism.  D. 
JoNESCU  (Chem.  Centr.,  1906,  i,  1794;  from  Ber.  deut.  j^harm.  Ges.,  16, 
133 — 140). — Experiments  have  shown  that  antipyrine  does  not  com- 
bine with  glycuronic  acid  in  the  human  organism.  Free  antipyrine  is 
found  in  the  urine,  and  it  is  only  after  considerable  doses  that  it  occurs 
partially  combined  with  sulphuric  acid.  E.  W.  W. 

The  Amount  of  Sulphur-containing  Substances  in  Human 
Faeces.  Felix  vox  Oefele  (C/iem.  Centr.,  1906,  i,  1754 — 1755  ;  from 
Ber.  deut.  pluirvi.  Ges.,  16,  82 — 93). — Comparative  tables  are  given  of 
the  amount  of  sulphur-containing  substances  in  faeces,  and  the  methods 
for  estimating  them.  About  one-third  of  the  total  sulphur  originates 
from  the  taurine  of  the  bile.  W.  D.  H. 

Lactic  Acid  Formation  in  Cancer  of  the  Stomach.  Konrad 
Sick  {Chem.  Centr.,  1906,  i,  1797;  from  Arch.  Uin.  Med.,  86, 
371 — 399). — Long  bacilli  producing  lactic  acid  grow  readily  in  the 
stomach  of  cancer  patients,  for  the  hydrochloric  acid  of  the  gastric 
juice  is  scanty  or  absent.  If  very  little  proteid  is  present,  the 
production  of  lactic  acid  is  less,  although  volatile  fatty  acids  are 
still  formed.  The  formation  of  the  acid  goes  up  on  the  administra- 
tion of  proteid  in  the  form  of  extract  of  carcinoma,  or  of  numerous 
organs,  or  blood  serum.  W.  D.  H. 

Acidity  of  the  Gastric  Contents  [in  Cancer].  Benjamix 
MooBE,  W.  Alexander,  R.  E.  Kelly,  and  Herbert  E.  Roaf  {Bio- 
chem.  J.,  1906,  1,274 — 296).  Hsemalkalimetry.  Benjamin  Moore 
and  Fred  P.  Wilson  (ibid.,  297 — 327.  Compare  Abstr.,  1905,  ii, 
741). — Any  enfeeblement  in  general  condition  leads  to  diminution  of 
the  gastric  acid,  but  this  is  most  marked  in  cancer  in  whatever  region 
of  the  body  the  new  growth  takes  place.  This  conclusion  is  reached 
after  the  examination  of  a  larger  number  of  cases  than  in  previous 
publications.  Free  hydrochloric  acid  was  entirely  absent  in  two-thirds 
of  these.  This  points  to  a  change  in  the  concentration  of  hydrogen 
ions  in  plasma  and  lymph.  The  alkalinity  of  the  inorganic  con- 
stituents of  the  plasma  is  increased  in  cancer.  Increased  alkalinity 
stimulates  cell  growth,  and  may  lead  to  the  excessive  nuclear  division 
of  malignant  disease. 

The  second  paper  deals  mainly  with  methods,  and  a  discussion  of 
the  results  with  special  reference  to  cancer.  The  results  of  physical 
methods  show  that  the  ratio  of  the  concentration  of  hydrogen  and 
hydroxyl  ions  in  the  blood  plasma  is  a  comparatively  low  one,  thus 
indicating  an  approximation  to  neutrality  ;  yet  the  cells  are  extremely 
sensitive  to  small  variations  in  this  ratio.  The  only  approximate 
method  available  is  that  of  determining  the  reactivity  of  the  plasma  or 
serum  to  acids  or  alkalis  by  means  of  indicators.  The  resistance  of 
the  serum  to  rapid  displacement  of  the  ratio  in  the  two  ions  when  acid 
or  alkali  is  added,  is  termed  its  reactivity.  The  amount  of  alkaline 
reactivity  may  be  determined  by  titration  with  acid  in  the  presence  of 
a  strong  indicator,  such  as  diraethylaminoazobenzene  or  methyl-orange, 
which  changes  with  a  concentration  of  hydrogen  ions  somewhat  higher 
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than  that  of  distilled  water.  The  amount  of  acidic  reactivity  may  be 
determined  by  titration  with  alkali  in  the  presence  of  a  weak  indicator, 
such  as  phenolphthalein,  which  changes  with  a  concentration  in 
hydroxyl  ions  somewhat  higher  than  in  distilled  water.  The  increased 
alkalinity  in  cancer  is  regarded  rather  as  a  cause  than  an  effect  of  the 
disease.  It  is  less  after  removal  of  the  proteids,  which  indicates  that 
the  proteids  in  cancer  possess  a  higher  basic  reactivity  than  normal. 

W.  D.  H. 

Intra-ocular  LipsBinia  and  Diabetes.  W.  Hale  White  {J. 
Path.  Bact,  1906,  11,  371— 372).— The  lipsemic  condition  of  the 
blood,  which  can  be  recognised  during  life  by  examining  the  intra- 
ocular blood  vessels,  is  not  *'  exceedingly  rare."  In  some  cases, 
however,  the  milky  appearance  is  not  due  to  fatty,  but  to  proteid 
granules  (compare  Turney  and  Dudgeon,  this  vol.,  ii,  109). 

W.  D.  H. 

The  Utilisation  of  Carbohydrate  in  Oases  of  Diabetic 
Arthritis.  Rene  Laufer  {Compt.  rend.,  1906,  143,  74 — 77). — Two 
cases  are  described,  in  which  intolerance  to  a  diet  mainly  composed 
of  proteids  and  fats  was  exhibited,  with  an  increase  of  glycosuria  and 
nitrogenous  breakdown.  A  mixed  diet  containing  carbohydrate  is 
recommended;  this  increases  the  utilisation  of  nitrogen,  and  does 
not,  within  certain  limits,  increase  the  glycosuria.  W.  D.  H. 

Leucaemia  and  Chloroma.  G.  Lovell  Gulland  and  Alexandbk 
GooDALL  {J.  Path.  Bad.,  1906,  11,  333— 363).— Acute  and  chronic 
lymphatic  leucaemia  and  chloroma  are  all  essentially  the  same.  The 
bone-marrow  is  the  starting  point  and  essential  seat  of  the  disease. 
The  overgrowth  which  occurs  there  and  in  the  marrow  cells  carried 
by  the  blood  to  other  organs  is  of  the  nature  of  tumour  growth. 
The  excess  of  cells  leads  to  phagocytosis  of  cells  in  other  parts 
and  of  red  blood  corpuscles ;  the  latter  fact  accounts  for  the  ansemia 
seen.  W.  D.  H. 

Physiological  Action  of  Ethyl  Chloride,  Bromide  and  Iodide 
and  of  Somnoform.  W.  Websteu  {Bio-cliem.  J.,  1906,  1, 
328 — 340). — These  four  ana!sthetics  act  in  the  same  way;  the  differences 
between  them  are  of  degree  only  and  depend  on  their  volatility.  Small 
doses  increase  the  frequency  and  depth  of  respiration ;  larger  doses 
lessen  both  ;  very  large  doses  stop  respiration  before  the  heart.  Small 
doses  raise  slightly,  and  larger  ones  depress,  the  arterial  jiressure ;  this 
depends  on  action  on  the  heart.  The  drugs  are  stated  not  to  paralyse 
vagus  nerve-endings,  as  Cole  found.  W.  D.  H. 

Action  of  Adrenaline  on  Muscular  Glycogen.  Z.  Gatin- 
GuuzEWSKA  {Compt.  rend.,  1906,  142,  1165 — 1167). — In  the  diabetic 
condition  in  rabbits  produced  by  the  injection  of  1  to  2  mg.  of 
adrenaline,  the  muKcidar  glycogen  rapidly  disappears,  and  twenty-four 
hours  after  the  injection  none  is  left.  W.  D.  11, 
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The  Effect  of  Sulphurous  Acid  and  Sulphites  on  Health, 
•with  Special  Reference  to  the  presence  of  Free  Sulphurous 
Acid.  Hermann'  Walbaum  (Arch.  Hygiene,  1906,  57,  87 — 144). — 
This  is  a  contribution  to  the  question  of  sulphites  in  food  as  a  preserva- 
tive. The  harmfulness  of  the  admixture  is  mainly  proved  by  experi- 
ments on  animals.  The  main  symptoms  are  due  to  free  sulphurous 
acid  liberated  in  the  organism,  especially  by  the  gastric  acid.  They 
indicate  paralysis  of  the  central  nervous  system,  W.  D.  H. 

lon-Proteid  Compounds.  III.  Influence  of  Electrolytes  on 
the  Toxicity  of  Alkaloids.  T.  Brailsford  Robertson  (J.  Biol. 
Chem.,  1906,  1,  507 — 557.  Compare  this  vol.,  ii,  376). — Various  salts 
investigated  exercise  a  definite  action  on  the  toxicity  of  a  number  of 
alkaloids  in  relation  to  paramcecium  and  other  simple  animals.  The 
results  lend  support  to  the  idea  of  the  existence  in  protoplasm  of  an 
unstable  ion  compound  which  is  readily  replaceable  by  other  ions  in 
accordance  with  the  laws  of  mass  action.  Possible  applications  of  such 
a  hypothesis  to  physiological  investigations  and  therapeutics  are 
discussed.  W.  D.  H. 
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Destruction  of  Bacteria  by  Light.  Hermann  Thiele  and  Kurt 
Wolf  (Arch.  Hygiene,  1906,  57,  29 — 55). — The  experiments  were  made 
with  every  possible  care,  the  bacteria  being  kept  in  a  liquid  nutrient 
medium,  stirred  by  a  stream  of  gas  bubbles  in  a  quartz  tube,  which  was 
immersed  in  a  large  vessel  of  conductivity  water  provided  with  a 
quartz  window  through  which  the  light  entered.  An  arc  lamp,  or  a 
quartz  mercury  lamp,  was  used  as  the  source  of  light.  Under  the 
working  conditions,  the  bacteria  were  destroyed  by  the  light  ray  in 
about  15  minutes  with  the  arc,  and  in  7^  minutes  with  the  mercury 
lamp,  the  latter  being  brought  to  within  45  cm.  of  the  quartz  window. 
There  is  no  evidence  in  favour  of  the  view  that  the  destruction  by  the 
light  is  duo  to  its  acting  indirectly  in  oxidising  water  to  hydrogen 
p-roxido  even  in  presence  of  oxygen.  At  first  a  physiological  salt 
solution  in  Elbe  water  was  employed  as  nutrient ;  subsequently, 
bouillon  in  a  dilution  of  1  :  1000  was  used,  this  latter  l)eing  perfectly 
transparent  for  ultra-violet  rays, 

liight  which  had  been  filtered  through  solutions  of  nitrates  or  of 
oxalic  acid  was  without  action  on  the  bacteria  ;  disodium  phosphate  and 
pota-ssium  thiocyanate  solutions  allowed  active  light  capable  of  killing 
the  bacteria  to  pass  through.  This  active  bactericidal  region  lies  there- 
fore between  the  beginning  of  the  oxalic  acid  absorption  spectrum  and 
that  of  potassium  thiocyanate,  namely,  from  265 — 300^/1.  and  is  in  the 
same  region  as  the  maximum  of  intensity  of  the  arc  lamp — 2S6ij.fi. 
The  biicLeria  wore  ex|)osed  to  tho  action  of  ultra-violet  light  alone  by 
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filtering  the  light  through  pieces  of  blue  rock  salt  crystal,  and  under 
these  conditions  were  destroyed  within  a  short  time.  E.  F.  A. 

Energy-Metabolism  in  Certain  Bacteria.  Spontaneous  Heat- 
formation  in  Cow's  Milk  and  the  Lactic  Acid  Fermentation. 
Max  Rubner  {Arch.  Hygiene,  1906,  57,  193—243,  244— 265).— The 
first  paper  is  a  study  in  "  energetics  "  from  the  general  point  of  view. 
The  second  deals  with  a  particular  instance.  The  lactic  acid  fermenta- 
tion should  by  calculation,  cceteris  paribus,  develop  from  a  third  to 
a  half  as  much  heat  as  the  alcoholic  fermentation,  but  in  milk  this  is 
still  further  diminished  by  the  fact  that  the  lactic  acid  fermentation 
ceases  when  the  percentage  of  the  acid  has  risen  to  1'6.  The  actual 
heat  developed  in  milk  is  about  twice  as  great  as  that  which  can  be 
accounted  for  by  the  energy  of  the  lactic  acid  fermentation  ;  a  small 
additional  amount  is  accounted  for  by  the  neutralisation  of  phosphates. 
The  remainder  must  be  the  result  of  other  processes,  or  other  micro- 
organisms, acting  possibly  on  fats  and  proteids.  No  heat  development 
could  be  detected,  however,  in  the  change  of  caseinogen  into  casein. 

W.  D.  H. 

Bacterial  Growth  and  Concentration  of  Nutrition  (Nitrogen 
and  Sulphur  Metabolism).  Max  Rubner  {Arch.  Hygiene,  1906,  57, 
161 — -193). — Growth  is  only  one  manifestation  of  energy,  especially 
in  early  life,  and  the  increase  of  bacterial  cultures  rises  with  the  con- 
centi-ation  of  the  nutriment  in  the  media,  although  not  in  strict  pro- 
portion. As  measured  by  the  amount  of  nitrogenous  and  especially 
sulphur  exchanges,  metabolism  is  more  active  in  dilute  solutions. 

W.  D.  H. 

Chemistry  of  the  Bacillus  Coli  Communis,  Mary  F.  Leach 
{J.  Biol.  Chem.,  1906,  1,  463— 502).— The  cell  substance  of  this 
bacillus  yielded  about  8*5  per  cent,  of  ash  and  3  per  cent,  of  phos- 
phorus. Even  after  hardening  in  alcohol,  it  is  dissolved  completely  by 
successive  treatment  with  dilute  acid  and  alkali.  Heating  with  1  per 
cent,  sulphuric  acid  causes  cleavage  ;  the  extract  contains  carbohydrate, 
phosphorised  nitrogenous  matter  and  bases,  but  neither  proteid, 
protamine,  nor  nucleo-proteid.  The  decomposition  products  sugges-t 
that  the  cell  is  made  up  of  nuclein  or  gluco-nucleo-proteid.  Alcohol 
precipitates  from  the  extract  a  hygroscopic  toxic  substance  made  up  of 
sulphate,  nucleic  acid,  and  colon-toxin.  No  evidence  of  cellulose  was 
found.  13y  digestion  with  stronger  acid,  xanthine  and  hexone  bases 
were  obtained.  W.  D.  II, 

A  New  Microbe  which  produces  Acetone.  L.  Brisiaudat 
{Compt.  rend.,  1906,  142,  1280  — 1282). — A  chromogenic  bacterium 
named  Bacillus  violarius  acetonicus  produces,  when  grown  in  peptone 
solution,  acetone,  among  other  substances.  The  bacterial  origin  of 
acetone  in  the  body  is  considered  to  bo  a  possibility.  W.  D.  H. 

Quick-vinegar  and  Wine  Vinegar  Bacteria.  Wilhelm 
IIennebkrg  (CAem.  Cenlr.,  1906,  i,  1796;  from  Deutsclie  Essigindu^trie, 
10,  89 — 93.     Compare  this  vol.,  ii,   475). — The    original   paper  con- 
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tAins  a  description  of  five  new  vinegar  bacteria  and  of  Bacterium 
xylinum. 

The  new  quick-vinegar  bacteria,  B.  SchutzenhacJii,  B.  curvum,  and 
B.  orhanense,  and  the  new  wine-vinegar  bacteria,  B.  xylinoides,  which 
closely  resembles  B.  orylinum  and  B.  vini  acetati,  form  acetic  acid 
from  arabinose,  dextrose,  erythritol,  glycerol,  and  propyl  alcohol,  and, 
with  the  exception  of  B.  curvum,  also  from  lactose.  Maltose  is  not 
converted  into  acid  by  B.  curvum  and  B.  xylinum,  rafiinose  by  B. 
Schiitzenhachi  and  B.  xylinoides,  or  dextrin  by  B.  xylinoides,  but  the 
other  bacteria  decompose  these  carbohydrates.  Levulose  is  only 
attacked  by  B.  Schiitzenhachi  and  B.  vini  acetati,  sucrose  by  B.  xylin- 
oides, B.  xylinum,  and  B.  vini  acetati,  lactose  by  B.  Schiitzenhachi  and 
B.  orleaiiense,  and  mannitol  only  by  B.  orleanense  and  B.  vini  acetati. 
The  acid  formed  is  again  destroyed  in  the  case  of  B.  xylinoides  and 
B.  xylinum  in  dextrose  solution,  and  of  B.  xylijium  in  solutions  of 
sucrose  and  glycei'ol. 

The  vinegar  bacteria  are  greatly  affected  by  free  acetic  acid  if  present 
ia  large  quantities  at  the  beginning  of  the  experiment.  Quantities 
up  to  1.5  per  cent.,  however,  have  no  effect,  and  the  bacteria  gradually 
become  accustomed  to  the  conditions.  About  10  per  cent,  of  alcohol 
appears  to  be  the  maximum  quantity  which  the  bacteria  are  able  to 
withstand.  In  a  factory  experiment  on  a  vinegar  mash,  the  maximum 
quantity  of  acid  formed  by  B.  Schiitzenhachi  was  109  per  cent.,  by 
B.  xylinoides  9 "3,  by  B.  orleanense  9,  and  by  B.  vini  acetati  8.  The 
vinegar  produced  by  B.  xylinoides  and  B.  orleanense  was  frequently 
aromatic,  and  the  former  appeared  to  be  able  to  form  a  large  quantity 
of  aldehyde  under  certain  conditions.  E.  W.  W. 

Influence  of  High  Sugar  Concentration  on  the  Work  of 
Endotryptase  in  Dead  Yeast  Cells.  T.  Gkomoff  [Zeit.  physiol. 
C'/iem.,  1906,48,  87 — 91). — In  a  former  research,  it  was  shown  that 
solutions  of  sucrose  up  to  35  per  cent,  strength  inhibited  the  autolysis 
of  proteid.  In  the  present  investigation,  strengths  from  60  to  100  per 
cent,  were  employed,  but  the  inQuence  exerted  was  very  small. 
Addition  of  ammonium  tartrate  to  the  sugar  slightly  favoured  proteid 
decomposition.    Potassium  nitrate  had  no  effect.  W.  D.  H. 

Influence  of  Metals  on  Fermenting  Liquids.  Leopold 
Nathan,  Arthur  Schmid,  and  Willy  Flchs  {Centr.  Bakt.  Par.,  1906, 
ii,  16,  482— 488.  Compare  Abstr.,  1905,  ii,  340,  847).— The  results  of 
numerous  experiments  both  with  single  metals  and  with  two  different 
metals  together  showed  that  tin  is  particularly  injurious,  and  that  tin 
and  copper  together  are  nearly  as  injuriou.s  as  tin.  It  is  considered 
probable  that  numerous  failures  and  irregularities  in  fermentation  are 
due  to  injurious  metals  having  been  employed.  N.  H.  J.  ISl. 

Present  Position  of  the  Problem  of  the  Chemical 
Sterilisation  of  Drinking  Water.  IIetscjc  {('hem.  Centr.,  1906, 
i,  1671—1672;  from  von  LeutholdO'edxnkschri/t,  1906,  1).— The  hicilli 
of  cholera,  dysentery,  and  typhus  are  not  killed  by  the  ferro-chlorine 
niothn.l  when  the  largest  quantities  recommended  by  Duyk  (Ann.  Chim. 
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anal.  1903,  8,  13)  are  allowed  to  act  for  twenty  minutes,  and  the 
water  is  not  sterilised  by  the  action  of  double  these  quantities  for 
forty  minutes.  Experiments  on  the  action  of  chlorine,  made  by 
adding  liquid  chlorine  or  pure  chlorine  water  to  infected  water  in 
sealed  tubes,  gave  very  variable  results,  but  it  was  found  that  234  mg. 
of  chlorine  per  litre  failed  to  kill  typhus  bacilli.  It  is  probable,  there- 
fore, that  much  larger  quantities  of  bleaching  powder  than  Engels 
prescribed  {Centr.  Bakt.  Par.,  1902,  i,  32,  495),  might  prove  ineffective. 

Alkali  fluorides  are  not  suitable  for  the  sterilisation  of  water. 
Two  mg.  of  silver  fluoride  or  Patern5  and  Cingolani's  tachiol  in  1  litre, 
killed  cholera  vibrios  in  thirty  minutes,  but  not  typhus  bacilli  ;  5  mg. 
per  litre  killed  cholera  bacilli  in  ten  minutes,  and  typhus  and 
dysentery  bacilli  in  twenty  minutes.  Water  infected  with  spores  was 
not  sterilised  by  5  mg.  of  silver  fluoride  in  half  an  hour,  and  when 
agar  culture  was  added  10  mg.  of  tachiol  were  also  ineffective.  The 
action  of  isotachiol  (silver  silicofluoride)  was  similar.  Experiments 
on  Freyssing  and  Roche's  bicalcite  method,  which  consists  in  adding 
calcium  peroxide  and  a  powder  containing  aluminium  sulphate  to  the 
water  and  filtering,  showed  that  the  inventors'  claim  that  nascent 
hydrogen  peroxide  is  more  active  than  ordinary  hydrogen  peroxide  is 
not  confirmed. 

Complete  sterilisation  is  only  effected  by  silver  fluoride  or  hydrogen 
pei'oxide  when  the  infection  has  not  passed  a  certain  limit. 

E.  W.  W. 

Work  of  Respiration  Enzymes  of  Plants  under  Different 
Conditions.  Wladimiu  Palladin  {Zeit.  physiol.  Ghem.,  1906,  47, 
407 — 451). — Comparing  the  amounts  of  carbon  dioxide  given  off  by 
frozen  etiolated  leaves  in  air  and  in  hydrogen,  it  is  seen  that  at  first 
the  anaerobic  process  predominates  in  both  cases.  In  air,  frozen 
leaves  soon  become  black,  whilst  in  hydrogen  they  retain  their  yellow 
colour  the  whole  time. 

When  air  is  admitted  to  leaves  kept  in  an  atmosphere  of  hydrogen 
after  the  production  of  carbon  dioxide  has  ceased,  there  is  renewed 
production  of  carbon  dioxide ;  the  sum  of  the  first  and  second  amounts 
of  carbon  dioxide  exceeds  the  amount  given  off  by  leaves  kept  in  air 
from  the  commencement  by  50  per  cent.,  indicating  that  during 
anaerobic  fermentation  material  is  prepared  for  subsequent  oxidation. 

Etiolated  leaves  previously  cultivated  in  sugar  solutions  yielded  less 
carbon  dioxide  in  hydrogen  than  leaves  which  had  no  sugar.  The 
anaerobic  production  of  carbon  dioxide  by  frozen  leaves  has  therefore 
nothing  to  do  with  alcoholic  fermentation. 

The  carbon  dioxide  produced  by  leaves  is  due  to  the  action  of 
(1)  carbonase,  (2)  oxydase,  (3)  oxygenase,  and  (4)  peroxydase,  the 
predominance  of  one  or  another  depending  on  the  degree  of  de- 
velopment of  the  plant.  Anaerobic  respiration  predominates  in  the 
embryonal  organs  in  which  oxydase  is  almost  completely  absent. 

N.  H.  J.  M. 

Action  of  Nitrites  on  Plants.  Alukrt  Stutzer  {J.  Landw., 
1906,54,  125 — 138). — Nitrites  act  injuriously  on  germinating  seeds. 
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Young  sugar  beet  plants  are  especially  sensitive,  whilst  red  clover, 
at  the  end  of  the  germinating  period,  resists  the  action  of  nitrites. 
Older,  but  not  fully  developed,  plants  are  not  injured. 

The  manurial  value  of  nitrites  is  in  some  cases  less,  and  in  other 
cases  greater,  than  that  of  nitrates.  N.  H.  J.  M. 

Composition  and  Metabolism  of  Seedlings.  Ernst  Schulze 
(Zeit.  physiol.  Chem.,  1906,  47,  507—569.  Compare  Abstr.,  1903,  ii, 
•06  ;  1904,  ii,  836). — The  following  nitrogenous  substances  are 
j/i-oduced  in  the  breaking  down  of  proteids  during  germination : 
aminovaleric  acid,  leucine,  tsoleucine,  phenylalanine,  tyrosine,  trypto- 
phan, a-pyrrolidine-2-carboxylic  acid,  argiuine,  lysine,  histidine, 
asparagine,  glutamine,  and  ammonia.  It  is  probable  that  polypeptides 
also  occur,  and  that  alloxuric  bases  are  produced  by  the  breaking 
down  of  nuclein.  N.  H.  J.  M. 

Pigments  of  Diatom-Chromatophores.  Friedrich  G.  Kohl 
{Chevi.  Centr.,  1906,  i,  1669  ;  from  Ber.  Deut.  hot.  Ges.,  24,  124—134). 
— When  the  leather-yellow  diatoms,  Achnanthidium  lanceolatum, 
Ilimanihidium  pectincUe  var.  curta,  are  treated  with  cold  70  per  cent, 
alcohol  for  five  minutes,  carotin  is  extracted  with  only  small  quantities 
of  chlorophyll  and  xanthophyll ;  on  more  prolonged  treatment,  how- 
-^  ver,  larger  quantities  of  the  latter  are  extracted.  The  whole  of  the 
•louring  matter  may  be  removed  by  96  per  cent,  alcohol  at  the 
ordinary  temperature,  and  the  solution  then  contains  a  lai-ge  quantity 
of  chlorophyll  but  very  little  carotin  and  xanthophyll.  Molisch's 
Ifcucocyanogen  reaction  is  really  caused  by  carotin  in  the  case  of 
diatoms,  but  is  only  produced  by  hydrochloric  acid  in  alcoholic  solu- 

•  ion  ;  xanthophyll  is  not  affected.     The  change  of  colour  of  diatoms 
t'pends  on  the  access  of    the  solvent  to  the  chromatophores.     The 

'■  Icohol  kills  the  contents  of  the  cell  instantaneously  and  the  carotin 
-!  at  once  dissolved,  but  not  the  chlorophyll;  the  colour  changes  to 
Ijluish-grecn.  The  colouring  matter  of  diatoms  is  not  different  from 
that  of  the  leaves  of  phanerogams.  Diatomin  does  not  exist  and 
leucocyanogen  is  not  contained  in  the  diatoms  examined.  The  change 
to  brown,  produced  by  potassium  hydroxide  on  the  chromatophores  of 
leaves,  is  accompanied  by  a  definite  change  in  the  absorption  spectrum, 
the  bands  being  displaced  towards  the  violet.  The  chlorophyll  con- 
tained in  the  living  brown  diatom  chromatophores  is  spectroscopically 
identical  with  that  which  is  present  after  the  change  of  colour.  The 
cause  of   the  colour   change   is  to  be  attributed  to   changes   which 

•  'ndor  the  colour  of  the  chlorophyll  more  apparent.  The  change  of 
'  olour  in  the  case  of  the  fucoxanthin  of  phycophaceas  may,  however, 
l>o  wholly  or  partly  caused  by  carotin.  E.  W.  W. 

Bark  and  Fruits  of  .ffigiceras  Majus  with  especial  Reference 
to  Saponin.  U.  Weiss  {Arch.  I'/uinn.,  1906,  244,  221— 233).— The 
ist  part  of  the  paper  is  of  botanical  interest. 

From  the  bark,  in  addition  to  about  1  per  cent,  of  saponin,  a  crystal- 
line substance,  Cj._>H240j,  was  obtained  by  extraction  with  chloroform 
and  subsequent  purification  ;  it  melted  at  83 — 84"^  and  did  not  form  an 
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acetyl  derivative.  The  saponin  C(;gHgQ0^2(^-^)i8  yielded  an  amorphous 
acetyl  derivative,  0102^144048  (analysed,  and  molecular  weight  and 
saponification  number  determined) ;  when  hydrolysed  with  2  per  cent, 
sulphviric  acid,  it  yields  20"4  per  cent,  of  sapogenin,  130  of  pentoses, 
and  galactose. 

The  husks  of  the  fruits  do  not  contain  saponin.  From  the  kernels, 
on  the  contrary,  a  saponin  was  isolated  identical  chemically  with  that 
obtained  from  the  bark ;  but  physiologically  ten  times  more  powerful 
in  its  action  on  the  red  corpuscles  of  the  blood,  C,  F.  B. 

Formation  of  Respiration  Enzymes  in  Injured  Bulbs  of 
Allium  Cepa.  T.  Krasnosselski  {Chem.  Centr,  1906,  i,  1622  ;  from 
Ber.  Deut.  hot.  Ges.,  24,  134 — 141). — Oxydases  are  not  contained  in 
injured  or  frozen  bulbs  of  Allium  cepa  or  their  juices.  The  quantity  of 
peroxydases  increases  with  the  energy  of  respiration,  but  when  the 
latter  begins  to  decrease  the  quantity  of  peroxydases  still  increases. 
The  juice  obtained  from  the  frozen  bulbs  contains  catalase.  The 
respiration  coefficients  show  that,  immediately  after  thawing,  the 
emission  of  carbon  dioxide  is  greater  than  the  absorption  of  oxygen, 
and  that  later  the  reverse  is  the  case.  E.  W.  W. 

Fly  Agaric  (Amanita  Muscaria).  III.  Julius  Zellner 
(Monatsh.,  1906,  27,  281—293.  Compare  Abstr.,  1904,  ii,  678; 
1905,  ii,  550). — In  addition  to  the  substances  previously  isolated  from 
the  ethereal  extract  of  the  fungus,  a  calcium  salt  of  a  viscid  acid,  which 
resembles,  but  is  not  identical  with,  calcium  malate,  has  now  been 
obtained.     Only  traces  of  tannin  were  obtained. 

The  yellowish-red  dye,  which  is  thrown  down  together  with  the  lead 
acetate  precipitate,  is  readily  soluble  in  water  or  alcohol ;  the  aqueous 
solution  is  yellowish-red  to  deep  red,  has  a  slight  green  fluorescence,  and 
forms  precipitates  with  lead  and  copper  acetates.  The  dye  is  not 
bleached  by  prolonged  action  of  moist  sulphur  dioxide,  and  is  oxidised 
only  slowly  by  dilute  chlorine  water  or  chromic  acid  solution. 

The  filtrate  from  the  precipitate  formed  with  basic  lead  acetate  con- 
tains choline,  muscarine,  mannitol,  dextrose,  and  mycose. 

As  mannitol  is  obtained  only  in  traces  from  the  fresh  fungus,  but  is 
present  to  the  extent  of  6 — 7  per  cent,  in  the  dried  substance,  it  must 
be  formed  by  the  action  of  a  ferment  during  the  process  of  drying. 

Dextrose  is  present  only  in  traces  in  the  young  plant,  but  in  large 
amounts  in  the  mature  fungus. 

After  extraction  of  the  fats  by  means  of  light  petroleum,  54  per 
cent,  of  the  dried  fungus  dissolves  in  water.  The  aqueous  extract 
contains  proteids  (albumins  1),  amorphous  carbohydrates,  amorphous 
nitrogenous  substances  the  nature  of  which  has  not  been  determined, 
peptones,  and  xanthine. 

Only  small  amounts  of  proteid  are  obtained  from  the  dried  sub- 
stance, but  larger  amounts  from  the  fresh  fungus.  Troteids  may  bo 
extracted  also  by  treatment  of  the  fungus  with  10  per  cent,  sodium 
chloride  solution,  or  with  dilute  alkali  hydroxides. 

IJoudier's  viscosin  (JHe  J'ilze,  1867)  is  not  a  pure  carbohydrate,  as  it 
contains   nitrogenous  compounds.     The  same   author's    mycetid  is  a 
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mixture  of  carbohydrates,  consisting  principally  of  a  gum,  together 
with  viscosin,  and  a  substance  resembling  dextrin. 

In  addition  to  the  ferment  which  hydrolyses  the  fats  and  that  which 
causes  the  formation  of  mannitol,  the  fungus  contains  a  diastatic 
ferment  to  which  are  ascribed  the  changes  which  take  place  on  drying 
the  substance. 

FuDgin  (fungus  cellulose)  also  is  present.  G.  Y. 

Composition  of  Lemon  Juice.  Adolf  Beythien,  Paul  Bohrisch, 
and  Hans  Hempel  {Zeit.  Xahr.  Genussm.,  1906,  11,  651 — 661). — The 
following  average  results  were  obtained  on  the  analysis  of  nine  samples 
of  lemon  juice  pressed  from  fruit  grown  in  the  year  1905  :  total  citric 
acid,  5'717  ;  total  sugar  (as  invert  sugar),  0119;  ash,  0*463  per  cent.  ; 
alkalinity  of  ash,  5*820  c.c.  NjX  acid.  Nine  samples  of  commercial 
juice  made  in  1905  yielded  (average):  total  citric  acid,  5*959;  total 
sugar,  0*743 ;  ash,  0*402  per  cent. ;  alkalinity  of  ash,  5*075  c.c.  iV/l 
acid.  W.  P.  S. 

Composition  of  Lemon  Juice.  Von  KUttner  and  Ulrich  {Zeit. 
ofentl.  Chem.,  1906,  12,  202— 211).— The  results  are  recorded  of  the 
analyses  of  thirty-seven  samples  of  commercial  lemon  juice  and  of 
seventeen  samples  of  juice  pressed  from  the  fruit  by  the  authors  them- 
selves. The  quantity  of  ash  given  by  the  first  set  of  samples  varied 
from  0*2200  to  0*6380  per  cent.,  the  alkalinity  of  the  ash  correspond- 
ing with  from  2*25  to  6*50  c  c.  of  Xj\  acid  per  cent.  In  the  second 
series  of  samples,  the  ash  varied  from  0*222  to  0*485  per  cent,  and  the 
alkalinity  of  the  ash  from  3*40  to  5*20  c.c.  of  NjX  acid.  Attention  is 
drawn  to  the  fact  that  lemon  juice  may  be  preserved  by  the  addition 
of  from  0*1  to  0*4  per  cent,  of  formic  acid.  This  quantity  is  sufficient 
to  prevent  the  juice  being  spoiled  by  the  formation  of  acetic  acid. 

W.  P.  S. 

The  Seeds  and  Oil  of  Mountain  Ash  Berries.  Leopold  van 
Itallie  and  C.  H.  Nieuwland  {Arch.  Pharm.,  1906,  244,  164). — 
When  freed  from  oil,  the  seeds  contained  water,  9*2  ;  nitrogen,  5*4  ; 
cellulose,  13*2;  ash,  5*2;  carbohydrate  (as  dextrose),  24*2;  hydro- 
cyanic acid,  0*00073  per  cent. 

The  oil,  which  was  extracted  with  light  petroleum,  forms  22  per 
cent,  of  the  seeds  ;  it  is  mobile,  pale  yellowish-brown  in  colour,  and 
sweet  in  taste  ;  it  dries  rapidly  in  the  air.  It  has  a  sp.  gr.,  0*9317  at 
16°,  7»p  1*4753  at  15°  ;  acid  number,  235  ;  saponification  number,  208  ; 
iodine  number,  128*5  ;  the  fatty  acid  obtained  from  it  has  acid  number, 
230-2  ;  iodine  number,  137*5.  C.  F.  B. 

Growth  and  Ripening  of  Persimmons.  Wili^rd  D.  Bioelow, 
Herukrt  C.  Gore,  and  B.  J.  Howard  {J.  Avier.  Chein.  Soc.,  1906,  28, 
688-703). — A  study  has  been  made  of  the  changes  which  occur  during 
the  ripening  of  persimmons,  this  fruit  having  been  specially  selected 
since  it  contains  a  relatively  large  amount  of  tannin.  Both  the  wild 
persimmon  {IHospyros  Virginiana)  and  the  Japanese  persimmon 
{DioBjnjros  Kaki)  have  been  investigated.     .Samples  were  collected  at 
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various  stages  of  growth,  and  estimations  were  made  of  the  pro- 
portions of  pulp,  seed,  and  calyx  in  the  fruits  and  of  the  total  solids 
(dried  at  70°  under  100 — 200  mm.  pressure),  marc  (the  portion  of  the 
flesh  insoluble  in  95  per  cent,  alcohol),  acids  (calculated  as  HoSO^), 
reducing  sugars,  soluble  tannin,  total  nitrogen,  soluble  nitrogen,  and 
ash.  Analyses  were  made  both  of  fresh  persimmons  and  also  of 
fruits  which  had  been  stored  for  periods  varying  from  five  to  twenty- 
five  days.     The  results  are  tabulated  and  plotted  as  curves. 

It  is  found  that  during  the  ripening  of  the  fruit  as  the  weight  of 
the  pulp  increases,  the  total  determined  solids,  sugar,  and  marc  also 
increase.  The  tannin,  however,  decreases  somewhat  rapidly  as  the 
marc  increases.  After  full  maturity  has  been  attained,  a  diminution 
takes  place  in  the  reducing  sugars  and  soluble  solids.  During  ripening 
in  storage,  a  loss  occurs  in  total  solids,  determined  solids,  and  sugar, 
whilst  a  large  increase  takes  place  in  marc  and  a  corresponding 
decrease  in  tannin. 

A  number  of  possibilities  are  discussed  to  account  for  the  dis- 
appearance of  the  tannin  during  the  ripening,  and  the  conclusion 
is  drawn  that  this  substance  either  combines  with  some  constituent 
of  the  undetermined  solids  of  low  molecular  weight,  or  is  converted 
into  an  insoluble  form  by  a  change  in  its  own  nature. 

A  microscopical  study  has  been  made  of  the  fruit.  The  results  show 
that  the  tannin  is  at  first  diffused  fairly  uniformly  through  the  fruit, 
but  that,  as  ripening  takes  place,  it  becomes  deposited  in  an  insoluble 
form  in  certain  specialised  cells.  The  paper  is  illustrated  with  micro- 
photographs.  E.  G. 

Quantity  of  Iron  contained  in  Spinach.  H.  Serger  {Chem. 
Centr.,  1906,  i,  1668;  from  Pharm.  Zeit.,  61,  372). — Four  samples  of 
winter  spinach  contained  86*70 — 89 '50  per  cent,  of  water,  and 
9-58— 13-30  of  combustible  substances;  they  yielded  1-9077— 31088 
per  cent,  of  ash.  One  hundred  grams  of  dry  substance  contained 
an  average  of  0-104  gram  of  iron.  From  100  grams  of  fresh  winter 
spinach,  dilute  alcohol  extracted  4*3  grams  of  sxibstances  which 
contained  0-179  per  cent,  of  iron  and  gave  26*23  per  cent,  of  ash  ; 
the  residual  material  yielded  8-7  grams  of  dry  substance  which 
contained  0-0656  per  cent,  of  iron,  and  gave  9-18  per  cent,  of  ash.  A 
mixture  of  benzene,  chloroform,  and  ether  extracted  1-60  per  cent, 
of  substances  which  contained  0-189  per  cent,  of  iron,  and  yielded 
19-78  of  ash.  Spinol  sice,  or  "  Stroschein,"  and  Exlr.  llamkulini,  gave 
31-45  and  44-47  per  cent,  of  ash,  and  contained  0-257  and  2-00  per 
cent,  of  iron  respectively.  E.  W.  W. 

Assimilation  and  Distribution  of  Silica  and  Potassium  in 
Tobacco  Plants.  Edwin  Blanck  {Landw.  Versuchs-StaL,  1906,  64, 
243 — 248). — Pot  experiments  are  described  in  which  tobacco  was 
manured  with  potassium  in  the  form  of  (1)  martellin,  (2)  humus- 
silica,  and  (3)  potassium  sulphate.  The  greatest  yield  was  obtained 
with  martellin,  and  the  lowest  with  potassium  sulphate.  'J'he 
martellin  plants  contained  the  most  silica  and  potassium,  the  humus- 
silica  plants  the  least  j)otassium,  and  the  jwtassium  sulphate  plants 
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the  least  silica.     The  amounts  of  silica  and  potassium  in  the  different 
parts  of  the  plants  are  given.  N.  H.  J.  M. 

Composition  of  Tomatoes  and  Tomato  Juice.  W.  StCbek 
{Zeit.  Xahr.  Genussm.,  1906, 11,  578 — 581). — The  following  percentage 
results  were  obtained  on  the  analysis  of  two  samples  of  tomatoes  and 
the  juices  expressed  from  the  same  : 

Fruit  1.  Fruit  2.  Juice  1.  Juice  2. 

Water  94-52  95-13  9600  96-19 

Nitrogen  0-116  0-159  0-098  0-088 

Ash  0-50  0-63  0-50  0-63 

Alkalinity  of  ash  (cc.iV^-acid)...     4-62  550  5-20  6-20 

Light  petroleum  extract     006  007  —  — 

Total  sugars  (after  inversion)...     2-51  3-19  2-34  1-96 

Acidity  (as  citric  acid)   0-41  0-48  060  0-69 

Phosphoric  acid  0'044  0059  0031  0-039 

The  acidity  consisted  principally  of  citric  acid.  Tartaric,  malic,  and 
succinic  acids  could  not  be  detected  in  the  samples.  W.  P.  S, 

Injurious  Effect  of  Calcium  Carbonate  on  Bog  Moss. 
H.  Paul  {Chem.  Centr.,  1906,  i,  1799  ;  from  Be>'.  Deut.  bot.  Ges., 
24,  148 — 154). — The  Sphagnacece  are  very  sensitive  to  the  action  of 
solutions  of  calcium  carbonate  (prepared  by  passing  carbon  dioxide 
into  water).  The  maximum  quantity  which  is  not  fatal  varies  from 
77  to  312  mg.  CaCOg  per  litre,  according  to  the  kind  of  moss.  Whilst 
the  moss  is  not  injured  by  the  presence  of  comparatively  large  quantities 
of  gypsum  and  some  potassium  salts,  extremely  small  quantities  of  many 
phosphorus  compounds  are  deleterious. 

The  red  dye  from  Spha/jnum  rubellum  turns  blue  in  the  presence  of 
an  injurious  quantity  of  calcium  carbonate.  The  dye  behaves  like 
red  litmus,  and  is  a  sensitive  indicator  for  alkalis.  E.  W.  W. 

Absorption  of  Potassium  by  Soils.  Oswald  Schreiner  and 
CfEOKGE  H.  Failyer  {J.  Physical  Chem.,  1906,  10,  361—369).— 
Experiments  were  made  on  the  absorption  of  potassium  salts  by  the 
soils  previously  used  in  similar  experiments  with  phosphates  (this 
vol.,  ii,  485).  The  general  nature  of  the  results  both  for  the  absorp- 
tion and  the  subsequent  removal  of  the  salts  by  water  was  quite 
similar  to  what  was  found  in  the  case  of  the  phosphates.      L.  M.  J. 

Experiments  with  New  Nitrogenous  Manures.  John 
Sebelie.\  (./.  Landw.,  1906,  54,  159 — 185). — IJasic  calcium  nitrate  (a 
mixture  of  calcium  nitrate  with  iin  exce.ss  of  lime)  gave  sometimes 
less  :ind  sometimes  greater  yields  than  corresponding  amounts  of 
sodium  nitrate.  The  better  results  with  the  calcium  salt  are  some- 
times, but  not  alway.s,  due  to  the  cjilcium,  and  in  such  ca.'-es  .sodium 
nitrate  in  conjunction  with  calcium  carbonate  gives  the  same  results 
ius  calcium  nitrate. 

Field  experiments  with  cereals,  in  which  sodium  nitrate,  calcium 
nitrate,  amniunium  sulphate,  and   calcium  cyanamide  wore  compared, 
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showed  that  on  Splmgnum  peat-soil  calcium  nitrate  gave  results  equal 
to  those  obtained  with  sodium  nitrate,  whilst  calcium  cyanamide  bad 
very  little  effect  at  all,  or  was  even  injurious.  The  results  of  grass 
experiments  in  different  parts  of  Norway  showed  that  sodium  and 
calcium  nitrates  were  equal  in  value ;  whilst  calcium  cyanamide  gave 
considerably  less  increase  of  yield.  N.  H.  J.  M. 

Substitution  of  Potassium  by  Sodium  in  Sugar-beet. 
Josef  Urban  {Zeit.  Zuckerind.  Bohvi.,  1906,  30,  397— 402).— The 
composition  of  the  ash  of  sugar-beet  leaves  and  roots  varies  according 
to  the  soil  and  the  action  of  manure,  &c.  Considerable  amounts  of 
sodium  salts  may  be  taken  up,  the  amount  of  sodium  sometimes 
exceeding  that  of  potassium.  The  latter  cannot,  however,  be  replaced 
with  respect  to  its  action  on  the  production  of  sugar.  To  obtain  a 
high  percentage  of  sugar  there  should  be  a  definite  relation  between 
the  potassium  and  nitrogen,  about  1:1.  When  nitrogen  is  greatly  in 
excess  of  the  potassium,  leaf  production  is  greatly  increased,  and  there 
is  an  excess  of  leaf  over  root.  N.  H.  J.  M. 
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Report  on  Graduated  Vessels  at  the  Sixth  International 
Congress  for  Applied  Cbemistry  at  Rome,  1906.  Heinrich 
GocKEL  {Chevi.  Centr.,  1906,  i,  1589 — 1590 ;  from  Zeit.  chem. 
Apparatenhunde,  1,  305 — 315), — The  author  proposes  various  changes 
in  the  recommendations  of  Commission  III  of  the  International 
Analysis  Commission  in  reference  to  apparatus  for  volumetric  and 
gas  analysis.  For  details,  the  abstract  or  original  paper  should  be 
consulted.  E.  W.  W. 

Modification  of  Maquenne's  Wash-bottle.  Antoine  Villiers 
{Ann.  Chim.  anal.,  1906,  11,  211).— Maquenne's  washing  contrivance 
(ibid.,  167)  has  been  improved  by  the  introduction  of  a  bulb  on  the 
entering  tube  so  as  to  prevent  regurgitation  and  thus  to  render  the 
apparatus  applicable  to  the  absorption  of  carbon  dioxide  in  combustions 
in  a  closed  tube.  L.  de  K. 

Preservation  of  Standardised  Liquids.  Franz  Resch  (Chem. 
Centr.,  1906,  1,  1389—1390:  from  Zeit.  Oesten:  Apoth.  Tcr.,  44, 
159 — 160). — An  arrangement  by  which  the  standard  liquid  in  the 
reservoirs  remains  unaltered.  The  air  entering  the  apparatus  is 
purified  by  passing  it  over  potassium  hydroxide,  calcium  chloride,  and 
sulphuric  acid.  The  liquid  comes  into  contact  with  glass  only,  and  the 
burette-stand  can  be  dispensed  with.  For  particulars,  the  illustrations 
'in  the  original  should  be  consulted.  L.  de  K. 
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Standardisation  of  Iodine  and  Thiosulphate  Solutions. 
GusTAV  Bruhn-s  {Zeit.  anorg.  C/iem.,  1906,  49,  277 — 283.  Compare 
Metzl,  this  vol.,  ii,  194). — Topf,  and  followincr  him  Metzl  (loc.  cit.),  on 
the  basis  of  results  obtained  by  Zulkowsky,  have  expressed  the  view 
that  the  reaction  between  potassium  iodide  and  potassium  dichromate 
in  acid  solution  is  incomplete,  but  the  author  points  out  that  Zul- 
kowsky's  observations  in  this  connection  have  been  misunderstood  and 
shows,  from  the  results  obtained  by  the  latter,  and  by  experiments  of  his 
own,  that  the  dichromate  is  completely  reduced,  even  in  dilute  solution, 
if  the  mixture  is  left  for  a  short  time  before  the  thiosulphate  is  added. 
The  conditions  necessary  for  obtaining  accurate  results  by  this  method 
are  fully  discussed  ;  it  is  shown  that  the  end  point  is  sharper  when  a 
fair  excess  of  hydrochloric  acid  is  used. 

Potassium  permanganate  may  advantageously  be  substituted  for 
the  dichromate  in  standardising  thiosulphate  solutions  as  the 
reaction  is  practically  instantaneous,  and  it  is  easy  to  judge  from  the 
appearance  of  the  mixture  when  sufficient  potassium  iodide  and  acid 
have  been  added.  Contrary  to  the  general  opinion,  permanganate 
solutions  are  perfectly  stable  when  the  traces  of  organic  matter  in  the 
distilled  water  used  as  solvent  have  been  oxidised.  G.  S. 

Antimonyl  Potassium  Tartrate  as  a  Standard  for  lodimetry. 
OsKAR  LuTz  (Zeit.  anorg.  Chem.,  1906,  49,  338—340.  Compare  Metzl, 
this  vol.,  ii,  194). — A  discussion  of  some  points  raised  by  Metzl  in  his 
recent  paper  on  the  same  subject.  G.  S. 

Application  of  Sodium  Hyposulphite  in  Gas  Analysis. 
Hartwig  Franzen  {Ber.,  1906,  39,  2069— 2071).— An  alkaline  solution 
containing  50  grams  of  sodium  hyposulphite  in  250  c.c.  of  water  com- 
pletely absorbs  the  oxygen  in  a  gaseous  mixture  in  five  minutes,  pro- 
vided that  the  concentration  of  the  oxygen  is  not  too  great.  The 
reaction  is  represented  by  the  equation  Nag^.^^  4-  HgO  -i-  0  =  2NaHS03. 
The  solution  has  the  advantage  over  other  oxygen  absorbents  in  that  it 
is  only  slightly  alkaline,  works  efficiently  at  low  temperatures,  and  does 
not  absorb  carbon  monoxide.  C.  S. 

Use  of  Ozone  in  Quantitative  Analysis.  Paul  Jannasch 
and  Willy  Gottscualk  {J.  pr.  C/iem.,  1906,  [ii],73,  497—519.  Com- 
pare Abstr.,  1904,  ii,  782). — A  convenient  form  of  ozone  generator  is 
figured  and  described. 

Precipitates  are  obtained  on  passing  a  current  of  ozone  through 
aqueous  solutions  of  cobalt,  silver,  lead,  manganese,  aud  bismuth  salts, 
the  last  in  presence  of  an  alkali  hydroxide.  Manganese  tetroxide  is 
precipitated  quantitatively  if  a  solution  of  a  manganese  salt  is  dropped 
into  concentrated  ammonia  solution  through  which  is  passed  a  rapid 
current  of  ozone.  The  quantitative  separation  of  manganese  from 
sodium,  magnesium,  calcium,  nickel,  zinc,  cadmium,  and  copper  by 
precipitation  of  manganese  in  this  manner  is  described  ;  the  other 
metals  present  are  estimated  in  the  filtrate.  To  complete  the  separation 
from  magnesium,  nickel,  cadmium,  and  copper,  the  manganese  tetroxide 
is  di8.solved  in  hydrochloric  acid  containing  hydrogen  peroxide  and  the 
precipitation  rei)eated.  G.  Y. 
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Volumetric  [lodometric]  Estimation  of  Combined  Sulphuric 
Acid.  Fernand  Telle  {J.  Pharm.  C'/mn.,  1906,  [vi],  23,  573—574). 
— A  reply  to  Scholtz  (this  vol.,  ii,  195),  in  which  the  author  claims 
priority.  L.  de  K. 

Estimation  of  Hyposulphurous  Acid  in  Hyposulphites  and 
their  Compounds  with  Formaldehyde.  Alphonse  Seyewetz 
and  Block  {Bull.  Soc.  chim.,  1906,  [iii],  35,  293— 297).— When  an 
aqueous  solution  of  an  alkali  hyposulphite  is  added  to  a  solution  of 
silver  chloride  in  ammonia,  the  chloride  is  reduced  quantitatively  in 
the  cold,  a  precipitate  of  metallic  silver  being  formed.  This  process 
may  be  used  for  the  estimation  of  hyposulphites,  the  precipitated  silver 
being  weighed.  In  the  case  of  the  formaldehyde  compound  of  sodium 
hyposulphite  (compare  Baumann,  Thesmar,  and  Frossard,  Abstr.,  1905, 
i,  260),  its  aqueous  solution  must  be  added  to  excess  of  the  ammoniacal 
solution  of  silver  chloride  and  the  mixture  boiled  for  about  four 
minutes,  as  reduction  in  this  case  is  incomplete  below  80°. 

T.  A.  H. 

Simphfled  Method  for  the  Estimation  of  Nitric  Acid  in 
Nitrates.  J.  Th.  Bokn water  (Chem.  Centr.,  1906,  i,  703  ;  from 
Chem.  Weekblad.,  3,  30 — 31). — 0"5  gram  of  the  nitrate  is  introduced 
into  an  800  c.c.  Erlenmeyer  distilling  flask  and  dissolved  in  200  c.c.  of 
water.  The  flask  is  fitted  with  a  long,  vertical  bulb-tube,  the  top  of  which 
is  bent  and  connected  with  a  vertical  condenser.  Five  c.c.  of  alcohol, 
50  c.c.  of  aqueous  potassium  hydroxide  of  sp.  gr.  1'3,  and  2  "5  grams  of 
small  pieces  of  aluminium  wire  are  added,  and  the  whole  is  heated 
gently  until  evolution  of  gas  ceases.  The  ammonia  formed  is  then 
boiled  off  and  collected  in  standard  acid.  L.  de  K. 

Detection  of  Nitrates  in  Alkali  Iodides.  E.  Baroni  {Chem. 
Centr.,  1906,  i,  1714;  from  Gim'n.  Farm.  Chim.,  55,  152 — 154). — 
One  gram  of  the  suspected  sample,  which  should  be  free  from  iodate,  is 
added  to  20  c.c.  of  a  5  percent,  mercuric  cliloride  solution  and  the  fil- 
trate is  strongly  acidified  with  sulphuric  acid.  When  cold,  the  liquid 
is  tested  in  the  usual  manner  for  nitric  acid  by  means  of  a  solution  of 
ferrous  sulphate.  The  ring  is  still  visible  with  0*01  per  cent,  of 
nitrate.  Another  portion  of  the  liquid  may  be  tested  also  with 
diphenylamine  in  presence  of  sulphuric  acid.  L.  de  K. 

A  Qualitative  Test  for  Phosphorus.  Paul  Mauricheau- 
Beaupr^  {Commit,  rend.,  1906,  142,  [xxii],  1206— l:i07).— If  hydrogen 
or  acetylene  containing  hydrogen  phosphide  is  burnt  in  a  Bunsen 
burner,  the  products  of  combustion  will  contain  phosphoric  acid.  If 
now  a  piece  of  glass  attached  to  a  platinum  wire  is  held  just  in  the  top 
of  the  flame  for  a  few  minutes,  the  glass  will  become  corroded  and 
slightly  increase  in  weight.  This  reaction  may  therefore  serve  to 
detect  phosphorus  in  iron,  for  in.stance. 

Phosphorus  in  volatile  phosphates  or  in  organic  substances  such  as 
yolk  of  egg  may  be  determined  by  burning  some  of  the  substance  on 
a  platinum  wire  in  a  burner  fed  with  liydrogen  or  pure  acetylene, 
holding  the  wire  just  underneath  the  piece  of  glas-s.  L.  de  K. 
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New  Modification  of  the  Estimation  of  Phosphoric  Acid  by 
Precipitation  as  Magnesium  Ammonium  Phosphate,  parti- 
cularly in  Regard  to  Manures.  Gunnek  Jorgensex  (Zeit.  anal. 
Chem.,  1906,  46,  273— 315).— A  lengthy  article  unsuitable  for 
adequate  abstraction.  The  novel  point  is  that  the  precipitation  with 
magnesium  mixture  (with  or  without  citric  acid)  is  effected  at  the 
boiling  temperature.  L.  de  K. 

Application  of  Compressed  Air  in  Superphosphate  Analysis. 
Georg  Schliebs  {Chem.  Zeit.,  1900,  30,  584). — Twenty  to  forty  grams 
of  the  sample  are  mixed  with  700  c.c.  of  water  in  a  two-litre  flask,  and 
by  means  of  a  glass  tube  reaching  to  the  bottom  a  current  of  com- 
pressed air  is  passed  for  half  an  hour.  As  soon  as  the  liquid  has 
attained  the  temperature  of  the  room,  the  contents  of  the  tlask  are 
diluted  to  the  mark  and  the  analysis  is  proceeded  with  in  the  usual 
manner.  L.  de  K, 

A  Characteristic  Reaction  for  Borax.  C.  Reichard  (C/iom. 
Centr.,  1906,  i,  17U;  from  Fharm.  Zeit.,  51,  298— 299).— A  mixture 
of  borax  and  a-nitroso-;8naphthoI,  when  moistened  with  cold  water,  turns 
a  bright  green.  This  test  is  characteristic  for  ordinary  borax,  for  an 
excess  of  boric  acid  prevents  the  reaction.  L.  de  K. 

Decomposition  of  Silicates  with  Hydrofluoric  and  Hydro- 
chloric Acids.  Fritz  Hixden  {Zeit.  anal.  Chem.,  1906, 46,  332 — 342). 
— One  gram  of  the  silicate,  reduced  to  an  impalpable  powder,  is  placed 
in  a  platinum  dish,  moistened  with  a  few  drops  of  water,  and  mixed 
with  about  15  c.c.  of  hydrofluoric  acid.  The  whole  is  evaporated  to 
dryness  on  the  water-bath,  and  after  adding  10  c.c.  of  dilute  hydro- 
chloric acid  (1:1)  the  solution  is  again  evaporated  to  dryness  with 
addition  of  another  10  c.c.  of  hydrofluoric  acid.  The  residue,  consisting 
of  fluorides  and  silicofluorides,  is  now  converted  completely  into 
chlorides  by  evaporating  some  six  times  in  succession  with  20  c.c.  of 
dilute  hydrochloric  acid.  The  various  salts  are  then  separated  by  the 
usual  methods.  Sodium  and  potassium  fluorides  may  also  be  con- 
verted into  chlorides  by  ignition  with  ammonium  chloride. 

L.  DE  E. 

Separation  of  Silicic  Acid  when  Estimating  Citrate-soluble 
Phosphoric  Acid.  Julius  Hasenbaumeb  {Chem.  Zeit.,  1906,  30, 
665 — 666). — A  series  of  experiments  from  which  it  appears  probable 
that  the  higher  result-s  obtained  without  previous  separation  of  silica 
are  caused  by  the  fact  that  separated  gelatinous  silica  retains 
phosphoric  acid. 

It  is  suggested  that  the  composition  of  the  magnesium  phosphate 
may  differ  slightly  and  that  this  depends  on  the  presence  of  silica  in 
the  solution.  L.  de  K. 

Sampling  of  Coal  and  Classification  of  Analytical  Data. 
A.  Bement  [J.   Amer.  Cliem.  Soc,  1906,  28,  632— 639).— The  paper 
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deals  with  the  importance  of  selecting  a  thoroughly  representative 
sample  for  analysis. 

The  word  "  combustible  "  used  to  designate  a  fuel  free  from  ash  and 
moisture  is,  in  the  author's  opinion,  erroneous  and  the  expression 
"  pure  coal  "  is  proposed  instead.  L,  de  K. 

Estimation  of  Carbonic  Acid.  Wilhelm  Holtschmidt  {CJiem. 
Zeit.,  1906,  30,  621 — 625). — The  improvement  consists  in  the  use  of 
potassium  hydrogen  tartrate,  which  on  prolonged  boiling  completely 
expels  the  carbon  dioxide.  This  is  then  absorbed  in  barium  hydroxide 
solution  and  determined  volumetrically,  or  absorbed  in  a  weighed  soda 
lime-tube  and  determined  gravimetrically. 

The  operation,  on  account  of  the  large  quantity  of  water  condensed, 
requires  a  special  apparatus,  for  a  description  of  which  the  illustrations 
in  the  original  article  should  be  consulted.  L.  de  K. 

Apparatus  for  Testing  Saturation  and  Boiler- Gases. 
Alfred  Salomon  {CJiern.  Zeit.,  1906,  30,  638 — 639). — An  improve- 
ment in  the  Stammer  tube,  an  apparatus  much  used  for  the  examina- 
tion of  gaseous  matters  in  sugar  refineries.  Carbon  dioxide  is,  as 
usual,  found  by  measuring  the  gas  before  and  after  contact  with 
potassium  hydroxide.  For  full  description,  the  drawing  in  the  original 
should  be  consulted.  L.  de  K. 

Estimation  of  Carbon  Bisulphide  in  Benzene.  D.  Stavorinus 
{Chem.  Centr.,  1906,  i,  705  ;  from  J.  Gasbel.,  49,  8).— Twenty-five 
CO.  of  the  sample  are  mixed  with  70  c.c.  of  96  per  cent,  alcohol 
and  10  c.c.  of  2^  sodium  hydroxide.  After  half  an  hour,  5  c.c.  of 
concentrated  hydrogen  peroxide  are  added,  the  alcohol  is  removed 
by  evaporation,  and  the  sulphate  formed  is  estimated  as  usual. 

The  method  may  also  be  applied  volumetrically  by  using  10  c.c.  of 
iV^-alkali  and  titrating  the  excess  with  Ji^/5  acid,  using  methyl-orange 
as  indicator.     One  c.c.  N/5  alkali  =  0'01 9  gram  of  carbon  disulphide. 

L.  DE  K. 

Estimation  of  Potassium  in  Potassium  Salts  and  Mixed 
Manures  by  Neubauer's  Modified  Finkener's  Method.  Max 
Kling  and  Otto  Engels  {Zeit.  anal.  Chem.,  1906,  45,  315 — 332). — 
The  authors  approve,  on  the  whole,  of  the  process  proposed  by 
Finkener  and  modified  by  Neubauer.  In  this  process,  the  excess  of 
platinic  chloride  is  removed  by  alcohol  and  the  residue  ignited  in 
a  current  of  coal  gas.  The  metallic  platinum  is  washed  first  with 
boiling  water  and  then  with  hot  dilute  nitric  acid,  ignited,  and 
weighed. 

Ammonium  salts  and  earthy  phosphates  must  be  removed  pre- 
viously by  the  ordinary  methods. 

When  operating  on  05  gram  of  material,  the  percentage  of  potassium 
c'x'.de  is  found  by  multiplying  the  weight  of  the  reduced  platinum  by 
0*48108.     A  convenient  table  for  saving  calculation  is  appended. 

L.  U£  K. 
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Estimation  of  Cadmium.  Cakl  Goldschmidt  {Zeit.  aiwZ. 
Chem.,  1906,  45,  344). — Cadmium  is  precipitated  quantitatively 
by  boiling  its  solutions  in  an  aluminium  vessel  in  presence  of  a 
trace  of  chromium  nitrate  and  cobalt  nitrate.  Aluminium  is  the 
catalyst.  The  case  resembles  that  of  the  precipitation  of  gold  by 
nickel  or  silver  by  cobalt.  L.  de  K. 

Estimation  of  Lead.  Otto  Mayer  {Chem.  Centr.,  1906, 1,  1715  ; 
from  Pharm.  Zeit.,  51,  299). — The  lead  solution  containing  some  free 
acetic  acid  is  precipitated  while  hot  with  slight  excess  of  standard  potass- 
ium dichromate,  and  the  precipitate  is  washed  with  50  c.c.  of  1  per  cent, 
acetic  acid.  The  excess  of  dichromate  is  then  estimated  iodometrically 
as  usual.  L.  de  K. 

Volumetric  Estimation  of  Lead.  Otto  Sasse  {Chem.  Centr., 
1906,  1,  1715  ;  from  Pharm  Zeit.,  51,  341).— The  author  states  that 
he  estimated  lead  volumetrically  some  seventeen  years  ago  by  the 
process  now  communicated  by  Mayer  (see  preceding  abstract). 

L.  DE  K. 

Estimation  of  Lead  _in  Alloys  of  Tin  and  Lead.  G,  Giusti 
(Chem.  Centr.,  1906,  1,  1462 — 1463  ;  from  Staz.  sperim.  agrar.  ital., 
38,  820 — 831). — Within  certain  limits  the  percentage  of  lead  may  be 
calculated  with  sufficient  accuracy  from  the  sp.  gr.  of  the  sample,  tin 
having  a  sp.  gr,  of  729  and  lead  of  11-44.  L.  de  K. 

Assay  of  Babbit  Metal.  H.  Yockey  (J.  Amer.  Chem.  Soc.,  1906, 
28,  646 — 648). — One  gram  of  the  metal  is  heated  with  20  c.c.  of  dilute 
nitric  acid  (1  : 2)  in  a  covered  beaker  and  finally  evaporated  to  dryness. 
After  heating  for  an  hour  at  120°,  the  mass  is  moistened  with  nitric 
acid  and  boiled  with  40  c.c.  of  water.  The  mixed  oxides  of  tin  and 
antimony  are  collected,  washed,  ignited,  and  weighed.  The  filtrate 
is  diluted  to  250  c.c.  and  50  c.c.  are  mixed  with  10  c.c.  of  dilute 
ammonia  (1:1)  and  6  c.c.  of  glacial  acetic  acid.  The  liquid  is  heated 
to  boiling  and  the  lead  is  titrated  with  standard  solution  of  ammonium 
molybdate  (1  c.c.  =  001  gram  of  lead)  using  tannic  acid  as  indicator. 
To  the  other  200  c.c.  is  added  sodium  carbonate  until  a  precipitate 
forms  and  then  2  c.c.  of  ammonia.  Any  copper  is  then  titrated  with 
standard  potassium  cyanide. 

Another  gram  of  the  metal  is  then  boiled  with  1  gram  of  potassium 
iodide,  40  c.c.  of  fuming  hydrochloric  acid,  and  40  c.c.  of  water.  The 
metallic  antimony  is  collected  on  a  tared  filter,  washed  first  with  hot 
dilute  acid  (1  :  10),  then  with  hot  water,  and  finally  with  alcohol.  Its 
weight  is  calculated  into  the  oxide,  which  is  then  deducted  from 
the  joint  oxides  of  antimony  and  tin.  L.  de  K. 

Electrolytic  Estimation  of  Mercury,  using  the  Rotating 
Anode.  Gustav  Kroupa  {Chem.  Centr.,  1906,  i,  705  ;  from  OesterY. 
Zeit.  Berg.  UiUt.,  54,  26— 27).— Winkler  first  proposed  the  extraction 
of  mercury  ores  with  sodium  sulphide.     From  this  solution  the  metal 
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may  be  deposited  quantitatively  by  electrolysis,  using  a  rotating  anode, 
bub  the  operation  takes  about  one  hour  and  a  half.  In  that  time, 
however,  an  experienced  operator  may  perform  ten  mercury  deter- 
minations by  the  Eschka  process.  L.  de  K. 

Estimation  of  Talc.  R.  Krzizan  {Zeit.  Xahr.  Genussm.,  1906, 
.  11,  641 — 650). — The  estimation  of  talc  on  rice,  pearl  barley,  &c.  (the 
mineral  being  added  to  give  the  grains  a  glistening  coat),  is  best  carried 
out  by  heating  the  grains  with  hydrogen  peroxide  and  ammonia. 
Minute  bubbles  of  gas  are  formed  between  the  skin  of  the  grains  and 
the  talc  coating  and  completely  remove  the  latter.  The  liquid  is  then 
decanted,  the  grains  are  shaken  and  washed  several  times  with  water, 
and  the  total  liquid  obtained  is  boiled  after  the  addition  of  a  little 
hydrochloric  acid  and  chromic  acid.  This  oxidises  most  of  the  organic 
matter  present.  The  solution  is  then  filtered  and  the  residue  ignited 
at  the  lowest  possible  temperature.  The  weight  of  the  ash  will  give 
the  amount  of  talc  present  on  the  quantity  of  grain  taken  for  the 
estimation.  Owing  to  the  solubility  of  the  mineral  in  hydrochloric 
acid  and  to  its  varying  composition,  methods  depending  on  the  estima- 
tion of  the  magnesia  in  the  portion  of  the  ash  which  is  insoluble  in 
hydrochloric  acid  aie  quite  untrustworthy.  W.  P.  S. 

Iron  in  Living  Tissues.  Antoine  Mouneykat  (Compt.  rend.,  1906, 
142,  1572— 1573.  Compare  this  vol.,  ii,  495). — A  method  is  described, 
which  avoids  accidental  contamination  with  the  metal  consisting 
essentially  in  the  use  of  platinum  utensils,  and  reagents  free  from  iron, 
for  obtaining  the  iron  of  the  tissues.  W.  D.  H. 

Estimation  of  Small  Quantities  of  Iron.  W.  McKim  Marriott 
and  Charles  G.  L.  Wolf  (J.  Biol.  Chem.,  1906,  1,  451— 461).— The 
method  employed  is  a  colorimetric  one  with  thiocyanate  in  the  presence 
of  acetone,  which  renders  the  reaction  much  more  sensitive  and  applic- 
able to  the  detection  of  the  small  amount  of  iron  in  animal  fluids  and 
tissues.  W.  D.  H. 

Sources  of  Error  in  the  Titration  of  Iron  with  Perman- 
ganate. H.  Kinder  {Chem.  Zeit.,  1906,  30,  631  — 632).— The  use  of 
ferrous  ammonium  sulphate  or  electrolytically  precipitated  iron  for 
the  standardisation  of  permanganate  is  attended  with  slight  sources  of 
error  on  account  of  possible  impurities  in  these  substances. 

Good  results  are  obtained  by  standardising  with  a  pure  iron  of 
known  composition,  the  amount  being  found  by  determining  the 
various  impurities  and  thus  estimating  the  iron  by  difference;  a  trace 
of  copper,  however,  counts  as  iron. 

In  the  titration  process,  when  the  iron  is  reduced  to  the  ferrous 
state  by  means  of  stannous  chloride,  the  excess  of  which  is  then 
removed  with  mercuric  chloride,  it  is  of  great  importance  to  wait  for 
some  twenty-five  seconds  before  commencing  the  titration,  as  other- 
wise the  reduction  of  the  mercury  may  not  be  complete.       L.  de  K. 
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Estimation  of  Antimony  in  Vulcanised  Indiarubber. 
B.  Wagner  {Chem.  Zeit.,  1906,  30,  638).— 0-5— 1  gram  of  the  finely- 
divided  material  is  mixed  in  a  porcelain  crucible  with  tive  times  its  weight 
of  a  mixture  of  1  part  of  sodium  nitrite  and  4  parts  of  potassium 
carbonate,  and  a  little  more  of  the  oxidising  mixture  is  sprinkled  over 
the  top.  The  whole  is  heated,  cautiously  at  iirst,  then  gradually 
more  strongly  until  at  last  the  mass  commences  to  fuse.  If  unburnt 
carbonaceous  particles  are  noticed,  these  are  easily  oxidised  by  addition 
of  a  little  nitre  and  heating  in  a  covered  crucible. 

The  mass  is  dissolved  in  water  and  boiled  with  excess  of  hydro- 
chloric acid  to  expel  nitrous  fumes,  the  solution  is  filtered  and  then 
precipitated  hot  with  hydrogen  sulphide.  The  precipitated  antimony 
sulphide,  which  in  presence  of  other  metals  should  be  dissolved  in 
ammonium  sulphide  and  reprecipitated  by  hydrochloric  acid,  is 
collected  on  a  weighed  asbestos  filter,  heated  in  a  current  of  dry 
carbon  dioxide,  and  weighed  as  antimonious  sulphide.  L.  de  K. 

Qualitative  Detection  of  Gold  and  Platinum  in  In- 
organic Analysis.  Julius  Petersen  {Zeit.  anal.  Chem.,  1906,  45, 
342 — 344). — Into  the  slightly  acid  and  warm  solution  of  the  metals 
is  introduced  an  excess  of  zinc  cuttings,  which  in  the  course  of  about 
fifteen  minutes  precipitated  mercury,  silver,  lead,  bismuth,  copper, 
cadmium,  platinum,  gold,  arsenic  (of  which  the  bulk,  however,  volati- 
lises as  hydride),  antimony,  tin,  and  a  portion  of  the  cobalt  and 
nickel. 

The  metallic  deposit  is  washed  and  treated  with  dilute  hydrochloric 
acid,  which  dissolves  the  excess  of  zinc,  also  cadmium,  tin,  and  some 
cobalt.  After  thorough  washing,  the  residue  is  boiled  with  dilute  nitric 
acid,  which  dissolves  mercury,  lead,  bismuth,  cobalt,  and  nickel,  leaving 
LTold  and  platinum  and  antimony  oxides  undissolved.  These  are  then 
mixed  with  some  solid  ammonium  nitrate  and  chloride,  and  heated  in 
a  porcelain  crucible.  The  antimony  volatilises  completely  as  chloride, 
and  the  residue  is  then  dissolved  in  a  few  drops  of  aqiui  regia.  One- 
half  of  the  .solution  is  tested  for  platinum  with  ammonium  chloride, 
and  the  other  portion  for  gold  with  sulphurous  acid,  or  an  alkaline 
solution  of  hydrogen  peroxide.  L.  de  K. 

Apparatus  for  Sampling  Waters.  8pitta  and  Imuoff  {C/iem. 
Centr.,  1906,  i,  591  ;  from  Mitt.  K.  Vrilfungsansialt  Wasservei's. 
Abwasserbeseit,  6,  75 — 87). — Improved  apparatus  for  taking  samples  of 
water  at  any  desired  depth.  All  danger  of  contact  with  atmospheric 
air  is  avoided.  L.  de  K. 

Electrical  Elementary  Analysis.  Fritz  von  Konek  {Ber., 
1906,  39,  2263— 2265).— The  author  advocates  the  u.se  of  the  Heraeua 
furnace  for  combustions,  not  only  of  substances  which  are  readily 
volatile,  but  also  for  substances  which  burn  with  difficulty. 

A.  McK. 

Estimation  of  Petroleum,  Petrol  Distillates,  and  Benzene  in 
Oil  of  Turpentine,  Oil  of  Pine,  and  Turpentine  Substitutes. 
Hk.iiaru   Hc.hme    {Chem.  Z^il.,  1906,  30,  633— 635).- An  improved 
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method  for  the  estimation  of  petroleum,  &.c.,  in  turpentine  by  means 
of  sulphuric  acid.  It  appears  that  fuming  sulphuric  acid  is  too  strong, 
whilst  the  commercial  acid  is  too  weak  for  the  purpose  of  dissolviog 
oil  of  turpentine.     The  following  process  is  therefore  recommended. 

Twenty  c.c.  of  acid  composed  of  1  vol.  of  fuming  and  3  vols,  of 
ordinary  sulphuric  acid  are  put  into  a  40  c.c.  flask,  the  neck  of  which 
holds  10  c.c.  and  is  graduated  to  02  c.c.  Ten  c.c.  of  the  sample  are 
added  slowly  (cooling  if  necessary)  and  the  mixture  is  allowed  to 
remain  for  one  hour  in  the  closed  flask.  The  flask  is  then  filled  with 
ordinary  sulphuric  acid  by  running  this  carefully  along  the  sides  of 
the  neck,  and  after  about  five  hours  the  volume  of  the  top  layer  is 
read  off.  This  may  then  be  used  for  chemical  and  physical  tests.  For 
further  particulars,  the  exhaustive  table  in  the  original  paper  should  be 
consulted.  L.  de  K. 

Examination  of  Oil  of  Turpentine.  Franz  Utz  {Chem.  Rev. 
Fett.  Harz.  Ind.,  1906,  13, 161 — 163). — Results  of  estimations  are  given 
which  show  that  the  bromine  absorption  value  (Abstr.,  1906,  ii,  310) 
is  of  little  use  in  determining  the  purity  of  samples  of  oil  of  turpentine. 
Some  resin  oils  have  a  bromine  value  sufliciently  high  to  admit  of  their 
addition  to  oil  of  turpentine  to  the  extent  of  50  per  cent,  without 
decreasing  the  bromine  value  of  the  mixture  below  that  of  certain 
genuine  oils.  At  the  best,  the  bromine  value  simply  indicates  the 
amount  of  pinene  in  a  sample.  W.  P.  S. 

Estimation  of  Total  Soluble  Bitumen  in  Paving  Material. 
Samuel  Avery  and  E.  Corr  {J.  Amer.  Chem.  Soc,  1906,  28,  648 — 654). 
— The  authors  having  tried  the  various  methods  proposed  from 
time  to  time,  recommend  the  following  method.  A  capsule  prepared 
from  hardened  filter  paper,  is  thoroughly  extracted  with  carbon 
disulphide,  dried  for  half  an  hour  at  110°,  and  weighed  in  a  closed 
tube.  A  weighed  portion  of  the  sample  is  placed  in  the  paper  and 
extracted  with  carbon  disulphide  in  a  Soxhlet  tube.  The  residue  is 
dried  at  110°  and  reweighed.  As,  however,  a  small  portion  of  the 
mineral  matter  invariably  passes  into  the  liquid,  this  should  be 
evaporated  to  dryness  and  burnt  to  ash,  and  the  weight  of  this  added 
to  that  of  the  main  residue. 

The  bitumen  is  thus  found  by  difference.  L.  de  K. 

Estimation  of  Alcohol  in  Chloroform.  Maurice  Nicloux 
{Bull.  Soc.  chim.,  1906,  [iii],  35,  321— 335).— The  alcohol  is  washed 
out  by  shaking  5  c.c.  of  the  chloroform  with  20  c.c.  of  water,  the 
latter  being  then  run  off  and  the  alcohol  in  it  estimated  colori- 
metrically  with  potassium  dichromate  by  the  process  previously 
described  by  the  author  (Abstr.,  1897,  ii,  193;  1898,  ii,  543). 

T.  A.  H. 

Estimation  of  Higher  Alcohols  in  Spirits.  II.  Philip 
ScHiuRowiTz  and  Frederick  Kaye  {Analyst,  1906,  31,  181 — 194). — 
The  results  of  further  experiments  with  the  Allen-Marquardt  process 
(Abstr.,  1905,  ii,  486)  are  given  which  indicate  that  the  process  as  a 
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whole  gives  very  trustworthy  results  when  the  quantity  of  higher 
alcohols  is  not  higher  than  0'15  per  cent.  If  more  is  found,  the 
estimation  should  be  repeated  after  dilating  the  spirit  with  pure 
50  per  cent,  alcohol.  It  is  shown  that  the  result  of  the  preliminary 
titration  for  "  mineral  acid "  may  be  neglected  when  the  figure 
obtained  is  less  than  one-tenth  of  the  whole.  The  acidity  usually 
reckoned  as  mineral  acid  is  probably  due  in  part  to  organic  acids,  as 
the  quantity  of  chlorine  present  is  not  equivalent  to  the  hydrochloric 
acid  calculate  1  from  the  titration.  The  colorimetric  (sulphuric  acid) 
process  for  the  estimation  of  higher  alcohols  is  shown  to  be  quite 
untrustworthy.  W.  P.  S. 

Tests  for  the  Purity  of  [Commercial]  Glycerol.  Otto 
ScHMATOLLA  (Chem.  Centr.,  1906,  i,  1761 — 1762  ;  irom.  rhcu-m.  Zeit.,  51, 
363). — In  addition  to  the  German  officinal  silver  tests,  the  following 
tests  are  recommended.  Five  c.c.  of  the  sample  are  diluted  with  5  c.c. 
of  water,  and  5  drops  of  solution  of  phenol phthalein  and  1  drop  of  lime 
water  are  added ;  this  should  cause  a  red  coloration  persistent  for 
a  few  minutes.  If  instead  of  phenolphthalein  1  drop  of  a  1  per  cent, 
congo-red  solution  is  added,  1  drop  of  iV/10  hydrochloric  acid  should 
affect  the  colour.  Metals  are  tested  for  with  hydrogen  sulphide  or 
with  solution  of  tannin  (for  iron  only).  Refined  glycerol  may  be 
distinguished  fi-om  the  distilled  article  by  generally  containing  more 
than  O'l  per  cent,  of  mineral  matter.  L.  de  K. 

AnalyslB   of  Gelatin    Dynamites.      Thomas   B.    Stillman   and 

Pkter  T.  Austin  {Bull.  Soc.  chiin.,  1906,  [iii],  35,  373—376.  Compare 

ith,  Abstr.,   1899,  ii,  528). — A  tabular  plan  of  analysis  for  the 

tmination  of  gelatin  dynamites  is  given,  depending  on  the  successive 

•  i-action    of    the    various    constituents    by    suitable    solvents.      For 

'lecails,  the  original  must  be  consulted.  T.  A.  H. 

Copper  Solutions  [for  Sugar  Estimations].  Hexri  Pellet 
him.  Centr.,  1906,  i,  702  ;  from  Bull.  Assoc.  Chiin.  Sucre.  Dist.,  23, 
535 — 537). — The  proposal  recently  made  by  Lavalle  (Abstr.,  1905,  ii, 
558)  to  prevent  the  precipitation  of  cuprous  oxide  by  adding  a  large 
excess  of  alkali,  is  not  novel  and  cannot  be  recommended.  The  best 
Fehling  and  similar  copper  solutions  are  obtained  when  the  copj^r 
sulphate  and  the  other  materials  are  dissolved  and  kept  separately ; 
this  fact  does  not  seem  to  be  sufficiently  appreciated,  at  leaf-t  in 
France.  L.  de  K. 

Differentiation  between  the  various  Sugars  in  Urine. 
Friedbich  E.scnBAUM  {Chem.  Centr.,  1906,  i,  1763 — 1764  j  from 
Apoth.  Zeit.,  21,  330 — 331). — The  reduction  test  shows  dextrose, 
Irevulose,  lacto.';e,  pentose,  and  the  conjugated  glycuronic  acids,  the 
ORttzone  test  only  works  with  dextrose,  lajvulose,  and  pentose,  whilst 
the  fermentation  test  only  gives  decided  results  with  dextrose  and 
Itevulose,  as  lactose  fermentation  only  sets  in  after  twenty-four  hours. 
Dextrose  and  lactose  polarise  to  the  right,  whilst  the  licvulose  and  the 
conjugated  glycuronic  acids  show  left-handed  polarisation. 
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The  orcinol  test  for  pentose  is  carried  out  as  follows  :  0'03  gram  of 
powdered  orcinol  is  dissolved  in  10  c.c.  of  fuming  hydrochloric  acid, 
and  a  drop  of  dilute  ferric  chloride  is  added.  Of  this  reagent,  5  c.c. 
are  put  into  a  test-tube  with  2  c.c.  of  the  urine  to  be  tested,  the  tube 
is  closed  with  a  plug  of  cotton-wool,  and  the  mixture  heated  nearly  to 
boiling.  In  the  presence  of  pentose,  an  emerald-green  coloration 
appears  gradually,  and  soon  becomes  dark  green.  L.  de  K. 

Estimation  of  Diabetic  Sugar  in  Urine  by  Fermentation. 
F.  GoLDMANN  {Cliem.  Gentr.,  1906,  i,  1799;  from  Ber.  Deut.  Pharm. 
Ges.,  16,  110 — 115). — Of  the  recently  introduced  appai\atus  for  this 
purpose,  the  large  Lohnstein  saccharometer  is  recommended. 

L.  DE  K. 

New  Apparatus  for  the  Estimation  of  Sucrose  in  Beet. 
E.  ViviANi  and  D.  Galeati  {Ghem.  Gentr.,  1906,  i,  1628  ;  from  Bull. 
Assoc.  Ghim.  Sua'e  Dist.,  23,  1015 — 1016). — An  automatic  device  for 
delivei-ing  a  certain  quantity  of  basic  lead  acetate  solution  which  has 
to  be  added  to  the  beet  pulp.  L.  de  K. 

Estimation  of  Sucrose  in  Italian  Beet.  E.  Viviani  and 
D.  Galeati  {Ghem.  Gentr.,  1906,  i,  1628;  from  Bull.  Assoc.  Ghim. 
Sucre  Dist.,  23,  1016 — 1020). — Pellet's  cold-water  extraction  process 
is  stated  to  be  quite  satisfactory.  L.  de  K. 

New  Source  of  Error  in  the  Estimation  of  Sugar  in  Beet. 
Henri  Pellet  {Ghem.  Gentr.,  1906,  i,  1676  ;  from  Bull.  Assoc.  Ghim. 
Sucre  Dist.,  23,  1013 — 1014). — The  substitution  of  alcohol  for  water 
has  been  recommended  in  the  extraction  of  beet  for  analytical  purposes. 
The  author  states  that  the  extraction  of  the  sugar  by  alcohol  is  some- 
what incomplete,  as  cellular  matter  has  the  property  of  retaining 
sucrose.  This  source  of  error  is  absent  when  water  is  used  for  the 
extraction.  L.  de  K. 

Test  for  Sucrose  in  Milk-sugar.  Henry  Leffmann  {Ghem.  Zeit., 
1906,  30,  638).— The  well-known  test  for  sesam6  oil  by  means  of 
hydrochloric  acid  and  sucrose  may  be  used  reversedly  for  the  detection 
of  sucrose  in  milk-sugar. 

One  c.c,  of  sesamq  oil  is  mixed  with  1  c.c.  of  strong  hydrochloric 
acid  and  0*5  gram  of  the  suspected  milk-sugar  is  added.  In  the 
presence  of  even  1  per  cent,  of  sucrose,  the  liquid  on  being  thoroughly 
shaken  gives  the  characteristic  colour  within  30  minutes.     L.  de  K. 

Estimation  of  Sugars  and  Starch  in  Chocolates.  Henri 
Pellet  {Ann.  Ghim.  anal.,  1906,  11,  207— 210).— A  criticism  of  the 
method  proposed  by  Robin  (this  vol.,  ii,  499).  No  account  is  taken  by 
Eobin  of  the  increase  in  volume  cau.sed  l)y  the  soluble  sugars  or  of  any 
moisture  in  the  sample.  (If  the  amount  of  sugar  were  5  grams,  that 
would  increase  the  volume  of  the  liquid  by3'6c.c.).  The  author  objects 
to  the  use  of  basic  lead  acetate  and  prefers  the  normal  salt.  The 
inver.-^ion  of  tlie  residual  starch  sho\ild  be  effected  by  heating  on  tho 
water- bath  with  dilute  sulphuric  acid  for  3  hourt;.  L.  de  K. 
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Bleaching  of  Flour.  Emile  Fleurent  [Bull.  Soc.  chim.,  1906, 
[iii],  35,  381 — 396). — The  natural  yellow  tint  of  the  better  grades  of 
flour  is  due  to  the  presence  of  about  1  per  cent,  of  a  yellow  oil,  whilst 
the  darker  colour  of  the  lower  grades  is  due  to  the  inclusion  of  ground 
bran.  The  coloration  due  to  oil  may  be  removed  by  the  action  of 
chlorine  or  nitrogen  peroxide  and  the  latter  is  the  active  agent  in  the 
flour-bleaching  processes  in  actual  use,  devised  by  Andrews,  by  Alsop, 
and  by  Teisset.  The  nitrogen  peroxide  combines  with  the  oil,  forming  a 
product  which  has  a  higher  "  acid  number,"  a  lower  "  iodine  number," 
and  absorbs  less  light  than  the  natural  oil.  It  is  to  the  change  in 
optical  property  of  the  oil  that  the  apparent  bleaching  of  the  flour  is 
due.  In  the  case  of  low  grade  flour  containing  bran,  no  bleaching  is 
effected  by  nitrogen  peroxide  because  the  reagent  is  used  up  in  oxidis- 
ing the  cellulose  of  the  bran  and  the  contained  oil  is  for  the  most  part 
not  acted  on.  No  change  in  the  composition  of  the  flour,  apart  from 
the  oil,  is  brought  about  by  treatment  with  nitrogen  peroxide. 

Flours  bleached  by  this  reagent  may  be  detected  (1)  by  extracting 
the  oil  with  benzene  and  compai-ing  its  colour  with  that  of  oil  extracted 
by  the  same  solvent  from  unbleached  flour,  or  (2)  by  comparing  the 
colour  of  the  potassium  soap  yielded  by  oil  from  the  suspected  sample 
with  the  colour  of  the  soap  furnished  by  oil  from  unbleached  flour. 
Full  details  of  the  methods  of  applying  these  tests  are  given  in  the 
original. 

Bleached  flour  becomes  rancid  less  rapidly  than  unbleached  flour 
when  kept,  and  the  bleaching  appears  to  have  no  deleterious  action  on 
the  activity  of  the  enzymes  present.  T.  A.  H. 

Action    of    Flour    on    Hydrogen     Peroxide.      W.    Bremer 

{Zeit.  Xahr.  Gemtssm.,  1906,  11,  569  —  577). — Processes  for  ascertain- 
ing the  quality  of  flour  based  upon  the  property  bran  has  of  evolving 
more  oxygen  from  hydrogen  peroxide  than  does  flour,  are  shown  to  be 
nntru.st worthy.  The  quantity  of  oxygen  evolved  is  not  proportional 
'  o  the  weight  of  the  portion  of  the  .sample  employed  for  the  experiment  or 
1  the  dilution  of  the  hydrogen  peroxide.  Experiments  with  bran  itself 
-how  that  its  power  of  decomposing  hydrogen  peroxide  is  diminished 
considerably  by  previous  heating  and  is  inhibited  by  the  presence  of 
mercuric  chloride  and  of  hydrochloric  acid.  Both  the  insoluble 
residue  and  the  soluble  portion,  obtained  on  extracting  bran  with 
water,  decompose  hydrogen  peroxide  ;  whether  two  separate  substances 
having  this  property  are  present,  or  whether  the  one  substance  is 
soluble  with  difliculty,  the  author  has  not  yet  ascertained, 

W.  P.  S. 

Microscopical  Examination  of  Flours  and  Detection  of  Rice 
in  Wheat  Flour.  G.  Gastine  (Cooipt.  rend.,  1906,  142,  [xxii], 
1207 — 1210). — A  very  small  quantity  of  the  suspected  flour  is  put  on 
to  an  object  gla.s8  and  moi.stenod  with  two  drops  of  staining  fluid.  For 
this  may  bo  used  a  0'05  |)er  cent,  alcoholic  .solution  of  various  blue, 
green,  brown,  or  orange  coal-tar  colours. 

After  drying  at  28 — 30'  the  mas.s  is  expo.sod  for  a  few  minutes  to  a 
temperature  of  110—130'^,  then  moistened  with  a  drop  of  cedar  oil  or 
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Canada  balsam,  and  finally  examined  microscopically.  Rice  starch  is 
particularly  characterised  by  a  rather  large  hilum,  which  is  but  rarely 
visible  in  wheat  starch.    Maize-flour  behaves  in  this  respect  like  rice. 

L.  DE   K. 

Detection  of  Formaldehyde.  Meth  [Cliem.  Zeit.,  1906,  30, 
666). — The  reaction  Avith  phenylhydrazine  hydrochloride,  sodium 
nitroprusside,  and  sodium  hydroxide  which  gives  a  blue  coloration 
with  formaldehyde  is  recommended  in  cases  where  there  is  a  possibility 
of  acraldehyde  occurring.  L.  de  K. 

Action  of  Iodine  on  Acetoacetic  Acid  and  Detection  of  this 
Acid  in  Urine.  Samuel  Bondi  {Cliem.  Centr.,  1906,  i,  707 — 708; 
from  Wien  Klin.  Wochschr.,  19,  37 — 39). — If  iodine  solution  is  added 
to  acetoacetic  acid  in  presence  of  excess  of  barium  carbonate,  barium 
iodoacetoacetate  is  formed  which  gradually,  especially  on  warming, 
yields  barium  carbonate  and  iodoacetone. 

For  the  detection  of  acetoacetic  acid  in  urine,  iodine  solution  is 
added  to  5  c.c.  of  warm  urine  until  the  liquid  remains  orange-red.  On 
boiling,  the  characteristic  pungent  odour  of  iodoacetone  will  be 
noticed.  If  the  amount  is  supposed  to  be  very  small,  the  boiling 
liquid  should  be  poured  on  to  a  large  watch-glass.  The  urine  should 
be  neutral  or  faintly  acid  ;  alkaline  urine  should,  therefore,  be  slightly 
acidified  with  acetic  acid.  The  test  is  not  interfered  with  by  acetone 
or  )8-hydroxybutyric  acid.  L.  de  K. 

Composition  of  Milk.  H.  Droop  Eichmond  {Analyst,  1906,  31, 
176 — 180). — The  mean  composition  of  the  milk  examined  during  the 
year  1905,  as  shown  by  the  analyses  of  14,828  samples,  was  practically 
the  same  as  that  found  in  1904  (Abstr.,  1905,  ii,  869),  the  averageamount 
of  fat  differing  only  by  0*01  per  cent.  As  usual,  the  lowest  percentage 
of  fat  was  found  in  the  months  of  May  and  June,  and  the  highest  in 
the  winter  months. 

A  recently-introduced  butter  adulterant  was  analysed  and  found  to 
consist  of  casein,  30*50  per  cent.  ;  water,  65*47  per  cent. ;  sugar  2*24 
per  cent.,  and  small  quantities,  of  ash,  soluble  proteids,  and  fat.  A 
preservative,  sold  under  the  name  of  "  acid  potassium  oxalate,"  con- 
sisted of  potassium  hydrogen  fluoride,  KHFg.  W.  P.  S. 

Detection  of  Cocoanut  Oil  in  Butter.  ARTHURW.TH0Rp(.4wa^y«^ 
1906,  31,  173 — 175). — The  process  described  is  a  continuation  of  the 
Reichert-Wollny  test.  One  hundred  and  ten  c.c.  of  distillate  are  col- 
lected as  usual,  cooled,  filtered,  and  titrated.  If  there  is  a  considerable 
quantity  of  cocoanut  oil  in  the  sample,  oily  drops  will  appear  on  the 
surface  of  the  distillate.  After  the  addition  of  110  c.c.  of  water  to 
the  flask,  the  distillation  is  continued  and  110  c.c.  of  distillate  are 
collected,  passed  through  the  filter  previously  used,  and  titrated.  The 
condenser,  measuring  vessels,  and  filter  are  now  washed  with  hot  alcohol 
and  the  solution  obtained,  titrated.  The  second  distillate  in  the  case 
of  pure  butter  requires  from  2 '9  to  4-0  c.c.  of  A7IO  alkali  for  neutral- 
isation and  the  alcoholic  solution  from  52  to  84  c.c.   of   iV^/10  alkali. 
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Cocoan at  oil  gives  a  second  distillate  which  requires  4*0  c.c.  of  X  10 
alkali,  whilst  the  alcoholic  solution  of  the  insoluble  volatile  fatty  acids 
needs  34-0  c.c.  The  results  of  analyses  of  mixtures  containing  varying 
proportions  of  butter  and  cocoanut  oil  are  given,  showing  that  the 
quantity  of  alkali  required  for  the  neutralisation  of  the  alcoholic 
solution  increases  with  the  amount  of  cocoanut  oil  present  in  the 
sample.  W.  P.  S. 

Karite  Butter.      Ferdinand  Jean  (Ann.  Chim.  anal.,  1906,  11, 

201 — 203). — Attention  is  called  to  the  importation  of  large  quantities 

of  this  fat  which  is  obtained  from  the  seeds  of  Bassia  butyracea  and  is 

■^ed  chiefly  in  admixture  with  Jard,  margarine,  cocoa  fat  and  oils   for 

le  adulteration  of  butter.     The  analysis  of  butter  is  thus  rendered  still 

laore  complicated  and  uncertair). 

A  sample  prepared  by  the  author  from  the  seeds  showed  :  oleo- 
refractometer  at  45°  +  22°,  melting  point  30°,  saponification  number 
175—176   KOH,  Reichert  M.W.   number  2-6,  .\710   alkali,    soluble 

•latile  acids  (as  butyric)  0'211,  insoluble  ditto  1'05,  relation  between 
ne  volatile  insoluble  and  soluble  acids   x  100  =  497. 

An  analysis  of  the  butter  as  imported  is  given,  also  that  of  a  butter 
adultei"ated  with  the  same.  An  addition  of  Karite  butter  to  ordinary 
butter  lessens  the  index  of  the  oleorefractometer,  lowers  the  saponi- 
tation  number,  the  Reichert  number,  and  also  the  (Wijsman's)  silver 
number,  raises  the  Hehner  number  and  the  relation  l^etween  the  in- 
soluble and  soluble  volatile  acids  (Muntz  and  Condon's  method). 

L.  DE  K. 

Detection  of  Foreign  Oils  in  Nut  Oil.  Pierre  Balavoine 
(Chem.  Centr.,  1906,  1,  1677  ;  from  Schioeiz.  Woch.  Chem.  Pharm.,  44, 
ii24 — 226). — The  author  appro v'es  of  the  saponification  process  re- 
( ommended  by  Bellier  (Abstr.,  1905,  ii,  292).  Poppy  oil  may  be 
'letected  in  nut  oil  if  present  to  the  extent  of  at  least  20  per  cent. ; 
live,  sesame,  cotton,  and  ground-nut  oils  give  the  reaction  when  they 
-\ist  to  the  amount  of  5 — 10  per  cent.  L.  de  K. 

Assay  of  Bee's  Wax.  P.  Bohrisch  and  Rudolf  Richter  {Chem. 
Centr.,  1906,  1,  1717;  from  Pharm.  Centr.-HaUe.,  47,  201—213, 
•227—233,    270—278,    299—304,    311— 313).— A    criticism    of     the 

irious  methods  in  use  for  the  assay  of  bee's  wax.  The  use  of  Zeiss's 
iffractometer  is  recommended  as  a  good  test  for  the  presence  of 
paraffin,  stearin,  and  carnauba  wax.  Undue  importance  should  not 
b©  attached  to  the  colour  of  the  samples.  L.  DE  K. 

New  Tests  for  Cocaine.  C.  Reichard  {Chem.  Centr. ^  1906,  i, 
1764—1765;  from  Pfiarm.  Centr.- Ilalle.,  47,  347—353.  Compare 
Ab&tr.,  1904,  ii,  374;  1905,  ii,  127).— If  cocaine  hydrochloride  is 
moistened  with  stannous  chloride  solution,  then  with  excess  of  sodium 
hydroxide,  evaporated  to  dr)'ness  and  heated,  the  mass  turns  dark  grey 
or  black.  Morphine  behaves  similarly,  but  if  treated  with  sodium 
stannate,  the  alkaloids  show  a  difference,  for  in  such  case  cocaine  is 
•luito  unaffected.     If  a  mixture  of  cocaine  with  white  precipitiite  is 
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moistened  with  a  drop  of  aqueous  sodium  hydroxide,  the  mass  turns 
yellow,  but  if  morphine  is  present  the  mixture  turns  black.  If  a 
coarse  mixture  of  cocaine  hydrochloride  and  mercuric  chloride  is 
moi-tened  with  aqueous  sodium  hydroxide,  black  crystals  are  noticed' 
in  the  yellow  mass  of  mercuric  oxide.  If  a  mixture  of  cocaine  hydro- 
chloride and  ammonium  persulphate  is  gently  warmed  with  aqueous 
sodium  hydroxide,  a  somewhat  violent  reaction  takes  place,  and  a  red' 
or  reddish-brown  subst<ince  is  formed. 

When  a  solution  of  cocaine  hydrochloride  in  a  drop  of  sulphuric 
acid  is  heated,  a  blue  zone  is  formed,  and  the  mass  gradually  turns 
a  black  colour.  When  warmed  with  nitric  acid,  cocaine  is  converted 
into  a  colourless  varnish,  which,  however,  is  not  affected  by  alkaline 
stannous  chloride.  If  hydrochloric  acid  is  used  instead,  a  bluish-black 
colour  will  be  obtained.  If  a  mixture  of  cocaine  hydrochloride  and 
sodium  metasulphite  is  moistened  with  a  few  drops  of  water  and  nitric 
acid  and  evaporated  to  dryness,  and  if  the  residue  is  then  heated 
with  aqueous  sodium  hydroxide  and  mixed  with  ammonia,  a  blue  or 
grey  coloration  is  formed.  If  cocaine  hydrochloride  is  heated  with 
a  drop  of  strong  bismuth  chloride  and  then  mixed  with  excess  of 
aqueous  sodium  hydroxide,  a  separation  of  white  bismuth  hydroxide 
takes  place  immediately,  whilst  in  the  case  of  morphine,  the  mass  turns 
a  dark  reddish-brown.  L.  de  K. 


Use  of  Carbon  Tetrachloride  in  Investigating  the  Colouring 
Matters  Prohibited  in  Food  by  the  Sanitary  Law.  Arnaldo 
PtuTTi  and  G.  Bentivoglio  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1905, 
[iii],  11,  457 — 462). — The  use  of  Martius-yellow,  metanil -yellow, 
Victoria-yellow,  or  picric  acid  is  prohibited  in  foods  in  Italy,  whilst- 
naphthol-S. -yellow  is  admissible.  The  existing  methods  of  detection 
do  not  givQ  good  results  when  several  of  these  colours  are  present 
together,  but  by  the  use  of  carbon  tetrachloride  they  are  readily 
detectable. 

On  treating  an  acetic  acid  solution  of  the  colours  with  carbon  tetra- 
chloride, (1)  Martius-yellow  and  Victoria-yellow  pass  into  solution. 
These  are  dissolved  in  aqueous  ammonia  and  one  part  of  the  liquid  is 
treated  with  stannous  chloride  and  ammonia,  when  a  red  precipitate 
indicates  the  presence  of  Martius-yellow  ;  another  part  is  treated  with 
zinc  and  hydrochloric  acid,  a  red  solution  then  showing  the  presence  of 
Victoria-yellow ;  (2)  metanil-yellow,  picric  acid,  and  Naphthol-S. - 
yellow  remain  in  the  acetic  acid  solution,  which  is  evaporated  to 
drynetiS  on  a  water-bath  and  the  residue  dissolved  in  water.  To  one 
part  of  this  solution,  hydrochloric  acid  is  added,  the  presence  of 
metanil-yellow  (tropaeolin  G.)  being  indicated  by  a  violet  coloration  ; 
another  part  is  mixed  with  ammonium  hydrosulphide,  the  formation  of 
a  reddish-brown  coloration  showing  the  presence  of  picric  acid  ;  the 
existftnce  in  the  liquid  of  naphthol-S.-yellow  is  demonstrated  by 
reducing  the  third  part,  firstly  with  zinc  and  ammoniii,  then  with  zinc 
and  hydrochloric  acid, and  treating  (a)  with  potassium  hydroxide,  which 
yields  a  yellow  coloration,  and  (6)  with  ferric  chloride  solution,  which 
gives  an  orange  coloration.  T.  H.  P. 
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Estimation  of  Proteids  in  Milk.  Auguste  Trillat  and  Sauton 
{Compt.  rend.,  1906,  142,  794 — 796). — Five  c.c.  of  the  sample  are 
diluted  with  25  c.c.  of  water  and  boiled  for  five  minutes,  when 
five  drops  of  commercial  formalin  are  added.  After  boiling  for  a 
few  minutes  longer,  the  liquid  is  allowed  to  cool  for  five   minutes  and 

5  c.c.  of  1  per  cent,  acetic  acid  are  added.  The  precipitate  is  then 
washed  and  freed  from  fat  by  treatment  with  acetone  in  an  extractor 
and  finally  dried  at  75 — 80°  and  weighed.  The  method  is  applicable  to 
milk  of  different  animals  and  also  to  samples  preserved  with  potassium 
dichromate.  Experiments  are  communicated  showing  that  the  action 
of  formaldehyde  does  not  affect  the  weight  and  composition  of  the 
proteids.  L.  DE  K. 

The  Guaiacum  Test  for  Blood.  C.  E.  Carlson  [Zeit.  physiol. 
Chem.,  1906,  48,  69 — 79). — The  guaiacum  test  is  improved  by  the 
addition  of  hydrogen  peroxide  to  the  oil  of  turpentine  containing 
ozone.  This  oil  when  old  and  preserved  from  air  and  light  contains  no 
ozone,  and  is  of  no  use  in  the  test.  It  contains  no  hydrogen  peroxide. 
Its  use  in  the  test  depends  on  the  formation  of  molecularly  united 
hydroxyl  groups.  The  blue  coloration  of  guaiacum  tincture  by  blood  in 
the  presence  of  turpentine  or  hydrogen  peroxide  depends  on  the  presence 
in  the  blood  of  an  organic  compound,  which  takes  up  hydroxyl  to 
form  a  labile  union  ;  this  gives  up  the  hydroxyl  to  the  guaiacum 
almost  instantaneously,  and  the  result  is  the  blue  colour. 

W.  D.  H. 

Difistatic  Catalysis  of  Hydrogen  Peroxide  applied  to  Malt 
Analysis.  Henri  van  Laer  (,/.  Inst.  Breuring,  1906,  12,  313 — 333). 
— The  determination  of  the  catalytic  activity  of  a  barley  or  malt 
must  be  made  with  hydrogen  peroxide  solution  containing  no 
sulphuric  or  hydrochloric  acid  such  as  Merck's  30  per  cent,  perhydrol. 
A  solution  containing  17  grams  of  the  peroxide  per  100  c.c.  is  of 
convenient  f-trength,  and  sufl5cient  for  the  experiments  of  the  day 
should  be  kept  in  a  paraffined  flask  so  as  to  avoid  the  catalysing  action 
of  the  glafs  ;  the  concentration  of  this  solution  is  insufficient  to 
destroy  the  catalysing  matters  introduced  either  by  the  air  or  by  the 
distilled  water  used.     Twenty-five  c.c.  of  this  solution  are  taken  and 

6  gr^ms  of  the  finely-powdered  barley  or  malt.  These  are  placed  in 
an  Erlenmeyer  flask  so  as  not  to  mix,  the  flask  having  been  connecte<i 
j)revioualy  with  a  Hempel  burette  containing  water  which  has  been 
adjusted  to  the  zero  mark.  A  tapped  stopper  is  then  fitted  to  the 
tliusk,  the  tup  being  afterwards  closed.  The  malt  and  peroxide  solution 
are  now  mixe<l  by  shaking  the  flask  for  exactly  ten  seconds',  and  the 
volume  of  gas  evolved  read  every  five  minutes. 

The  volumes  of  oxygen  evolved  during  successive  periods  of 
five  minutes  decrease  much  more  rapidly  in  the  cise  of  malt  than  in 
that  of  barley.  So  that  malts  the  catalytic  activities  of  which  appear  to 
J»e  greater  than  that  of  the  corresponding  barleys  when  the  reading  iii 
made  at  the  end  of  five  minutes  show  lower  catalytic  activities  than 
the  barleys  if  the  volumes  of  gjus  are  comjwirod  at  a  later  pha.se  of  tha 
experiment.  The  catalase  of  malt  is  therefore  more  quickly  destroyed 
by  the  action  of  hydrogen  peroxide  than  that  of  barley. 
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The  catalytic  activity  increases  during  the  steeping  of  the  barley 
and  germination,  and  decreases  during  kilning ;  it  undergoes  during 
kilning  two  sudden  falls  :  one  when  the  green  malt  containing 
40 — 45  per  cent,  of  moisture  is  in  twenty-four  hoxirs  transformed  into 
hand-dry  malt  with  only  6 — 8  per  cent,  of  moisture,  and  the  other 
at  the  end  of  the  kilning  operation,  when  the  temperature  is  raised  to 
105° ;  the  rapid  passage  through  intermediate  temperatures  diminishes 
but  slightly  the  catalytic  activity.  Diastatic  power  exhibits  similar 
behaviour.  Considering  the  sensitiveness  of  catalase  to  heat  in  the 
presence  of  moisture,  it  is  certain  that  if  all  secretion  of  catalase 
ceased  at  the  commencement  of  kilning,  the  fall  in  the  catalytic 
activity  after  twenty-four  hours  on  the  kiln  would  be  more  accentuated 
than  is  indicated  by  the  numbers  obtained. 

Roughly,  a  high  catalytic  activity  indicates  a  high  diastatic  activity, 
and  a  low  catalytic  activity  points  to  a  low  diastatic  activity,  although 
it  is  not  possible  exactly  to  measure  one  by  the  other. 

When  the  catalytic  activity  of  a  malt  and  the  specific  rotatory 
power  are  I'econcilable,  the  probable  attenuation  on  fermentation 
indicated  by  one  figure  is  confirmed  by  the  other.  When  the  figures 
are  contradictory,  it  is  best  to  trust  to  the  catalytic  activity,  except  in 
those  cases  where  the  specific  rotatory  power  is  too  high  compared 
with  the  catalytic  activity  ;  in  the  last  event,  attention  will  be  called 
to  the  inadequate  friability  of  the  malt  or  some  other  circumstances 
capable  of  raising  the  specific  rotatory  power.  T.  H.  P. 

Estimation  of  Organic  Phosphorus  Compounds  in  Flour 
and  Pastry.  Ch.  Arragon  {Zeit.  JVahr.  Genussm.,  1906,  11, 
520 — 521). — Fifty  grams  of  the  finely-powdered  sample  are  boiled 
with  150  c.c.  of  alcohol  for  one  hour.  A  reflux  apparatus  is  used  to 
prevent  excessive  evaporation  of  the  alcohol,  and  the  flask  with  its 
contents  is  weighed  before  and  after  the  boiling ;  any  loss  of  alcohol 
is  made  up  by  the  addition  of  a  further  quantity.  One  hundred  c.c. 
are  then  filtered  ofP,  evaporated  after  the  addition  of  2  grams  of 
potassium  nitrate  and  3  grams  of  sodium  carbonate,  and  the  re>-idue 
Ignited.  The  ash  is  next  dissolved  in  nitric  acid,  the  phosphoric  acid 
precipitated  by  means  of  molybdic  acid  solution,  and  the  precipitate 
obtained  converted  into  ammonium  magnesium  phosphate  in  the 
usual  manner.  W.  P.  S. 

Bacteriological  Testing  of  Disinfectants.  Thomas  H.  Lloyd 
{J.  Soc.  Chem.  hid.,  1906,  25,  405 — 408). —  In  order  to  obtain  greater 
concordance  in  the  results  yielded  by  the  Rideal-Walker  method 
(/.  Sanit.  Inst.,  1903),  it  is  recommended  that  distilled  water  only 
should  be  used  for  dilution,  and  agar  cultures  abandoned  in  favour  of 
broth,  the  latter  being  filtered  through  ordinary  paper  to  remove 
clumps.  The  phenol  used  as  the  standard  must  be  titrated  with 
bromine  in  older  to  obtain  its  exact  strength,  as  the  crystallised 
"  carbolic  acid  "  on  the  market  contains  varying  amounts  of  water. 
The  composition  of  the  broth  and  its  reaction  is  also  of  importanc  e. 

W.  P.  S. 


593 


General  and  Physical   Chemistry. 


New  Burner  for  Spectroscopic  Use.  E.  H.  Riesexfeld  and 
H.  E.  WoHLERS  {Chem.  Zeit.,  1906,  30,  704—705). — By  electrolysing 
a  small  quantity  of  a  salt  solution  by  means  of  wire  electrodes  at  the 
base  of  a  Bunsen  burner,  the  bubbles  of  gas  resulting  from  the  electro- 
lysis carry  with  them  small  quantities  of  the  liquid  and  are  di-awn 
together  with  the  air  into  the  flame,  which  is  thereby  coloured.  When 
using  copper  or  thallium  salts,  in  which  the  metal  is  likely  to  be 
<lepo3it€d  on  one  of  the  electrodes,  the  current  should  be  reversed  at 
intervals  of  a  minute  by  means  of  a  commutator  introduced  into  the 
circuit.  P.  H. 

Radioactivity  of  the  Soil  and  Mineral  Waters  of  Slanic 
(Roumania).  Emile  Severix  and  Dragomir  Hurmuzescu  (Atm.  Sci. 
Univ.  Jassy,  1906,  4,  85 — 86). — As  it  has  been  shown  by  various 
observers  in  recent  years  that  many  mineral  waters  are  radioactive, 
the  authors  have  examined  from  this  point  of  view  the  waters  from  the 
district  indicated  above.  It  was  found  that  deposits  from  the  waters 
have  distinct  radioactive  properties,  and  preliminary  experiments  by 
the  electroscope  method  indicate  that  the  same  is  true  of  the  gases 
obtained  from  the  waters.  G.  S. 

Measurement  of  Radium  in  Minerals  by  the  y- Radiation. 

V.  S.  Eve  {Amer.  J.  Sci.,  1906,  [iv],  22,  4 — 7.     Compare  this  vol.,  ii, 

•59). — On  account  of  the  ready  absorption  of  the  y-rays  from  uranium 

ud  actinium  as  compared  with  those  of   radium,  thorium,  and  radio- 

Jiorium,  the  radiation  from  the  former  elements  can  be  cut  off  and  the 

amount  of  radium  or  thorium  present  in  any  ore  or  solution  can  then 

be  determined  by  comparison  with  a  standard  quantity  of  radium  or 

thorium.     If  the  ore  contains  a  mixture  of  these  two  elements,  the 

method  can  only  be  applied  to  obtain  their  joint  amount. 

liadium  E,  which  is  probably  present  in  equilibrium  amount  in 
uraninite,  emits  either  no  y-rays  or  rays  which  are  readily  absorbed. 
In  connection  with  comparative  measurements,  it  has  been  found  that 
standard  solutions  of  radium  bromide  decrease  in  strength  unless  acid 
is  present ;  this  is  due  to  deposition  on  the  sides  of  the  containing 
vessel.  Such  standard  solutions  should  be  controlled  by  comparison 
with  a  atandard  sealed  tube  containing  solid  radium  bromide. 

H.  M.  D. 

Relative  Proportion  of  Radium  and  Uranium  in  Radioactive 

Minerals.     Ernest  Ruthehford  and  Bertram  B.  Boltwood  {Amer.  J. 

-■'i.,  1906,  [iv],  22,  1  —3.    Compare  Abstr.,  1905,  ii,  568,  and  preceding 

ustract). — The  neutral  standard  solution  of  radium  bromide  previously 

sed  in  measm-ing  the  amount  of  i-adium  present  per  gram  of  uranium 

in  a  natural  mineral  has  been  found  to  be  incorrect  in  consequence  of 

the  gradual  deposition  of  some  of  the  dissolved  substance  from  the 
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solution.  A  new  standard  solution,  acidified  with  hydrochloric  acid 
and  compared  with  a  known  quantity  of  solid  radium  bromide,  has  now 
been  used  for  the  determination.  With  this,  the  quantity  of  radium 
associated  with  one  gram  of  uranium  is  found  to  be  3"8  x  10"''  gram. 
This  quantity  is  about  one-half  of  that  given  by  the  first  measurement. 

H.  M.  D. 

Periods  of  Transformation  of  Radium  A,  B,  and  C.    Howard  L. 

Brokson  {Phil.  Mag.,  1906,  [vi],  12,  73—82.  Compare  Abstr., 
1905,  ii,  567  ;  von  Lerch,  this  vol.,  ii,  514). — The  experimental  decay 
curves  for  the  active  deposit  from  radium  agree  with  the  theoretical 
decay  curves,  calculated  on  the  assumptions  that  the  three  products 
A,  B,  and  C  are  successive,  and  that  their  periods  (that  is,  times 
necessary  for  decay  of  activity  to  half  value)  are  respectively  three, 
twenty-six,  and  nineteen  minutes.  As  observed  by  Schmidt,  radium 
B  emits  /?-rays  of  less  penetrating  power  than  those  from  radium  C ; 
on  this  account  the  j3-ra,j  decay  curves  are  unsuitable  for  purposes  of 
analysis.  J.  C.  P. 

Quantitative  Separation  of  Radiothorium  from  the  Mud  of 
Echaillon  and  Salins  Moutier.  Ottouino  Angelucci  (Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  i,  497 — 500.  Compare  Blanc,  this  vol.,  ii,  323). 
— Although  radiothoiium  is  precipitated  quantitatively  by  means  of 
ammonia,  it  is  also  precipitated  quantitatively  along  with  the  sulphate 
or  carbonate  of  calcium,  and  it  also  forms  an  insoluble  oxalate.  It 
therefore  belongs  more  probably  to  the  ammonium  carbonate  group 
than  to  the  ammonia  gruup. 

On  treating  the  hydrochloric  acid  extra'-'t  of  the  mud  from  Echaillon 
and  Salins  Moutier  with  ammonia,  some  of  the  active  hydroxide 
remains  in  solution^  If  the  calcium  is  precipitated  from  the  hydro- 
chloric acid  solution  as  svilphate,  almost  the  whole  of  the  active  sub- 
stance is  carried  down  and  can  be  washed  out  with  water  ;  this  does 
not,  however,  effect  a  separation  from  iron  salts.  This  can  be  effected 
by  making  use  of  the  solubility  of  ferric  chloride  and  insolubility  of 
calcium  sulphate  in  alcohol,  a  precipitate  being  thus  obtained  con- 
taining only  calcium  sulphate  and  radiothorium.  On  dissolving  this 
precipitate  in  hydrochloric  acid  and  adding  ammonia  to  the  solution, 
the  whole  of  the  active  substance  is  precipitated. 

The  suli)hates  of  calcium,  strontium,  and  barium  dissolve  in  a 
solution  of  thorium  chloride  or  nitrate,  forming  double  salts. 

T.  H.P. 

Some  Properties  of  the  a-Raya  of  Radiothorium.  II.  Oskar 
Haun  {Phil.  Mag.,  1906,  [vi],  12,  82—93.  Compare  this  vol., 
ii,  416). — The  present  paper  deals  with  the  ionisation  ranges  of 
radiothorium,  thorium  X,  and  the  emanation  :  the  values  of  these 
are  found  to  be  39  cm.,  5  7  cm.,  and  55  cm.  respectively.  The 
range  of  the  a  r.iys  from  thorium  B  is  probably  5*0  cm.,  and  not 
4'7  cm.,  the  value  given  in  the  previous  paper.  If  it  is  assumed  that 
the  a-particles  from  thorium  and  radium  are  tlie  .'sarae  in  all  respects, 
then  it  follows  that  the  a-partides  from  the  thorium   products  are,  on 
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the  average,  projected  with  greater  velocity  than  the  a-particles  from 
the  radium  products.  Further,  the  velocity  of  the  a-particles  from 
radium  C  and  thorium  C  is  much  greater  than  that  of  the  a-particles 
from  the  other  products.  J.  C.  P. 

Absorption  of  a-Rays  from  Polonium.  Max  Levin  {Anier.  J. 
Set.,  1906,  [iv],  22,  8 — 12). — The  range  of  ionisation  of  the  a-particles 
from  polonium  has  been  determined  by  experiments  with  a  bismuth 
I'od  coated  with  polonium.  Using  a  zinc  sulphide  screen,  the  distance 
at  which  the  scintillations  just  disappeared  in  air  was  found  to  be  3  78 
cm.  By  the  electrical  method,  the  value  obtained  was  oSQ  cm  ,  and 
by  varying  the  distance  between  the  source  and  the  measuring  instru- 
ment ionis;ition  curves  were  obtained  similar  to  those  pre^iou^ly  found 
for  the  a-rays  from  radium  and  radium  C.  Interpositi  )n  of  aluminium 
foil  does  not  alter  the  general  form  of  the  curve,  which  is  simply  dis- 
placed by  an  amount  corresp  )nding  with  the  stopping  power  of  the 
aluminium  sheet.  The  amount  of  the  maximum  ionisation  is  not 
affected  by  the  absorption  of  the  a-rays  in  the  foil,  indicating  that  the 
a  rays  are  not  absorbed  according  to  an  exponential  law,  but  that  the 
whole  of  the  a-particles  pass  through  it,  the  velocity  in  evcry  ca-e 
being  diminished  by  a  definite  amount.  The  a-particles  from  polonium 
are  therefore  homogeneous,  and  are  projected  with  the  same  initial 
velocity.  The  range  of  the  particles  is  slightly  greater  than  that  of 
the  radium  particles  (ooO  cm.),  but  much  less  than  that  of  the  radium 
C  particles  (7-06  cm.).  H.  M.  D. 

Chemical  and   Physical   Behaviour   of    the  Nickel     Oxide 

Electrode  in  the  Jungner-Edison  Accumulator.    Juliax  Zedxer 

'  Ztiit.  Elehlrochem.,  1900,  12,  463 — 473.     Compare  this  vol.,  ii,  65)  — 

y  keeping    nickelic  hydroxide  at   about  8^  over  sulphuric  acid  of 

irious  strengths  it  was  found  that  when  the  partial  pressure  of  the 

|ueous   vapour  over  the   sulphuric  acid  was  less  than    3   mm.  the 

Hydroxide  has    the  composition  NljOg.SH^O,  whilst  between   3  and 

7  mm.  the  composition  is  NioOg.eH./). 

The  E.M.F.  of  cells  made  up  of  a  nickelic  hydroxide  electrode  and  a 
hydrogen  electrode  in  .solutions  of  pot;issium  hydroxide  was  measured. 
The  E.M.F.  diminishes  as  the  conceiiti*ation  of  the  solution  increases, 
which  indicates  that  water  takes  part  in  the  change  which  occurs.  An 
application  of  the  laws  of  concentration  cells  leads  to  the  conclu- 
sion that  the  change  is  Ni(0H)3-f  2H/)  zil  Ni(OH)2,2H^O -f-OH' in 
solutions  containing  more  than  twenty-four  per  cent,  of  potassium 
hydroxide.  The  temj)erature-coetHcicnt  of  the  E  M.F.  of  the  cell 
Ni(OH)g  j  twenty-five  jjer  cent.  KOH  |  H^  i.s,  between  10°  and  65^ 
-  0-0007  volt  per  degree.  Since  the  reaction  Ni(0H)3  -i-  H  =-  Ni(OH)._,  -I- 
HjO  develops  34,800  cals.,  it  follows  by  applying  Helmholtz's  equation 
that  the  E.M  F.  of  the  cell  at  10"^  should  be  1  308  volts,  the  value  found 
being  1  305  volts. 

NN'hon  a  nickelic  liydroxidr  electrode   i.s  tli.soharged,  its  E.M.F.  first 

lis  slowly;  this  is  shown  to  be  due  to  the  increasing  concentration  of 

tiie  potas«;ium  liydroxide  solution  in  contact  with  it,  owing  partly  to 

the  absorption  of  water  by  the  chemical    reaction  and  partly  to  the 

41—2 
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electrolytic  migration  of  potassium  ions  towards  the  electrode.  When 
the  readily  available  nickelic  hydroxide  is  reduced,  a  rapid  fall  of  the 
E.M.F.  occurs  to  a  second  stationary  value ;  this  is  shown  to  be  due  to 
occluded  oxygen,  which  may  be  removed  by  placing  the  electrode  in  a 
vacuum  or  by  heating  the  solution  in  contact  with  it.  The  occlusion 
appears  to  be  due  mainly  to  the  graphite  which  is  usually  mixed  with 
the  nickelic  hydroxide.  A  discharged  electrode  recovers  its  original 
E.M.F.  after  a  time  owing  to  the  diffusion  of  water  into  its  pores. 

T.  E. 

Validity  of  Faraday's  Law  for  Metals  yielding  Ions  of 
Different  Valency.  Richard  Abegg  and  Iwan  Shukoff  {Zeit. 
Elekirochem.,  1906,  12,  457 — 459). — If  a  metal  which  is  capable  of 
forming  ions  of  different  valency  is  in  equilibrium  with  a  solution  con- 
taining both  kinds  of  ions,  then  when  an  electric  current  is  passed  the 
two  kinds  of  ions  should  separate  out  in  the  proportions  in  which  they 
ai-e  present  in  the  solution.  In  a  solution  of  mercurous  nitrate,  in 
presence  of  mercury,  99  6  per  cent,  of  the  mercury  exists  in  the 
mercurous  condition  as  Hgg"  ions  and  0*4  per  cent,  as  Hg"  ions.  Ex- 
periments in  which  both  the  anode  and  cathode  were  weighed  gave  a 
loss  or  gain  of  weight  of  99*3  to  99  7  per  cent,  of  that  which  would 
have  been  observed  if  the  mercury  had  been  dissolved  or  deposited  ex- 
clusively in  the  mercurous  form. 

The  case  of  complex  mercuric  ions  is  discussed,  and  the  conclusion  is 
reached  that  both  at  the  anode  and  cathode  the  solution  would  behave 
as  if  it  contained  mercuric  ions  alone,  owing  to  the  fact  that  there  is  no 
reservoir  from  which  mercurous  ions  can  be  supplied  as  they  are 
removed  by  the  electrolysis.  An  experiment  showed  that  mercury  is 
dissolved  by  or  deposited  from  a  solution  of  potassium  mercuric  iodide 
as  mercuric  mercury,  whereas  the  same  solution  in  presence  of  solid 
mercurous  iodide  deposits  or  dissolves  the  metal  as  mercurous 
mercury.  T.  E. 

Types  of  Diaphragms  most  used  in  Electrolysis  and 
Formulae  proposed  for  Calculating  the  Yield.  Ugo  Lo.mhauui 
{Gazzetta,  1906,  36,  i,  378—387;. — The  author  shows  that  none  of  the 
formulae  known  up  to  the  present  can  be  used  in  practice  for  calculating 
the  yield  in  the  electrolysis  of  the  alkali  chlorides.  It  is  difficult  to 
find  one  which  can  be  so  used,  since,  even  if  empirical,  it  has  to  take 
into  account  too  many  factors,  some  of  which  cannot  be  determined  in 
practice  ;  this  is  the  case,  for  example,  with  the  diffusion  of  the 
hydroxide  through  the  diaphragm,  which  depends  on  the  nature, 
thickness,  and  area  of  the  diaphragm,  and  also  with  the  electi'ical 
endosmose. 

As  regards  the  behaviour  of  tlie  different  types  of  diaphragm  in  tlie 
electrolysis  of  the  alkali  ciilori<les  and  the  criteria  for  determining  the 
choice  of  one  ratlier  than  the  other,  nothing  absolute  can  be  asserted. 
In  normal  conditions,  the  fall  of  potential  produced  by  a  porou.s  septum 
varies  from  a  minimum  of  0"1  to  a  maximum  of  02  volt. 

Another  factor  varying  greatly,  even  with  diaphragms  of  the  same 
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type,  is  the  permeability,  which  depends  on  the  structure  of  the 
material.  Thus,  the  porous  septa  of  Pukall  and  Yilleroy  have 
numerous,  very  small  pores,  which,  on  the  one  hand,  increase  the 
resistance,  and,  on  the  other,  render  the  diffusion  slower  and  the 
permeability  less.  Septa  of  asbestos  are  more  porous  and  far  more 
permeable,  since  their  structure  is  that  of  a  felt  in  which  the  fibres  are 
interlaced  ;  electrically  they  are  less  resistant  and  the  diffusion  through 
them  proceeds  more  easily,  so  that,  in  the  electrolysis  of  the  alkali 
chlorides,  the  concentration  of  the  hydroxide,  which  for  economy's 
sake  should  not  exceed  a  certain  value,  is  less  than  with  other  porous 
septa.  Diaphragms  of  cement  are  more  resistant  and  less  porous  than 
the  others  ;  their  pores  are  irregular  and  too  large,  so  that  the  diffusion 
is  greater  than  with  other  diaphragms,  but  they  are  more  economical 
than  the  latter. 

The  essential  dift'erences  between  the  various  types  of  diaphragms 
are  not  marked,  each  having  certain  advantages  and  disadvantages. 
The  choice  in  any  particular  case  depends  mainly  on  the  conditions 
and  on  the  chemical  nature  of  the  substance  to  be  electrolysed. 

T.  H.  P. 

Thermodynamics  of  Heterogeneous  Hydrolytic  Equilibrium. 
Friedrich  Dolezalek  and  Karl  Finckh  [Zeit.  anorg.  Chera.,  190G, 
50,  82 — 100). — The  heterogeneous  hydrolytic  equilibrium  for  a 
monovalent  metal  is  represented  by  the  equation  MR  +  H.,0  zH 
M'OH  +  HR,  where  31  denotes  the  metal  and  R  the  acid  residue.  In 
the  case  of  multivalent  metals,  several  molecules  of  water  take  part 
in  the  action.  When  the  oxide  is  formed  instead  of  the  hydroxide,  the 
amount  of  water  entering  into  reaction  will  be  correspondingly  smaller. 

The  case  here  considered  is  that  in  which  the  base  and  acid  are  only 
-lightly  soluble;  their  concentrations  in  the  liquid  phase  may  therefore 
l)e  regarded  as  constant  and  the  equilibrium  is  then  determined  solely 
by  the  concentration  of  the  acid :  in  other  words,  for  a  given 
temperature  there  is  a  definite  concentration  of  acid  in  equilibrium 
with  the  other  phases ;  this  may  be  called  the  limiting  concentration. 
For  the  case  in  question,  an  expression  has  been  obtained  for  the 
maximum  work  of  hydrolysis  under  certain  definite  conditions  bv 
means  of  a  cyclic  process.  Further,  an  expression  for  the  displacement 
of  the  limiting  concentration  witli  temperature  has  been  obtained  by  a 
simple  application  of  the  second  law  of  thermodynamics,  and  it  is 
shown  that  increase  of  temperature  invariably  displaces  the  equilibrium 
in  the  direction  of  greater  acid  concenti-ation.  The  case  in  whicli 
there  is  interniedi.ite  formation  of  basic  salts  is  also  taken  into  account 
and  it  is  shown  that  the  number  of  solid  ba.sic  salts  capable  of  existing 
rapidly  decreases  with  rise  of  temperature. 

These  theoretical  deductions  have  been  tested  by  application  to  the 
hydrolysis  of  lead  disulphate,  Pb(S0j2,  which  fulfils  satisfactorily  the 
above  conditions.  ^Measurements  of  electromotive  force  show  in  the 
first  place  that  the  hydrolysis  takes  place  in  the  following  two  stages  : 
(1)  Pb(SO,),  +  2H.,0  -  PbOSO^.H.p  +  HjSO, ;  (2)  PbOSO,,H,0  = 
PbOj  +  HjSU^,  the  oxysulphate  and  peroxide  being  in  equilibrium 
with   diffeient   concentrations   of    acid.      When    this   is   taken   into 
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account,  the  value  for  the  niaxitiium  work  of  hydrolysis,  obtained 
directly  from  the  measurement  of  E.M  F.,  is  in  excellent  agreement 
with  that  calculated  by  means  of  the  expression  referred  to  in  the 
last  paragraph.  Further,  the  energy  given  out  during  hydrolysis  has 
been  determined  by  caloiirac  trie  measurements,  and  by  means  of  this 
value  the  displacement  of  the  limitirg  acid  coLcentration  with 
temperature  has  been  calculated  ;  the  coefficient  is  in  good  agreement 
with  that  obtained  directly.  G.  8. 

Electrical  Resistance  Furnace  for  the  Measurement  of 
High  Temperatures  with  the  Optical  Pyrometer.  Alexander 
Lampen  {J.  Amer.  Chem.  Soc,  1906,  28,  846— 853).— The  furnace 
described  has  been  devised  for  ascertaining  the  temperatures  at  which 
certain  physical  and  chemical  changes  take  place.  The  walls  are  made 
of  fire-brick  and  lined  with  a  mixture  of  fire-clay  and  siloxicon.  The 
terminals  are  Acheson  graphite  electrodes,  of  which  the  parts  outside 
the  furnace  are  coated  witli  asbestos.  The  most  noteworthy  feature  of 
the  apparatus  is  a  horizontal  graphite  tube  of  30  mm.  diameter  which 
is  placed  across  the  middle  of  the  furnace  through  holes  in  the  walls. 
The  substance  to  be  heated  is  placed  in  a  small  graphite  capsule  and 
inserted  in  the  end  of  a  secon  1  tube,  which  is  of  such  a  diameter  as  to 
slide  easily  into  the  first  tube.  On  passing  the  cuirent  through  the 
furnace,  the  temperature  is  highest  in  the  middle  and  decreases 
towards  the  ends.  By  regulating  the  current  and  moving  the  sliding 
tube  in  a  suitable  manner,  the  required  temperature  may  be  easily 
reached  and  maintained,  the  readings  being  taken  through  the  end  of 
the  tube  by  sighting  with  the  pyrometer  on  the  capsule.  When  it  is 
desired  to  take  out  the  substance,  the  sliding  tube  is  withdrawn  and 
the  capsule  removed  with  a  carbon  rod.  In  this  way,  by  heating  the 
substance  repeatedly  to  higher  temperatures  by  known  intervals, 
it  is  possible  to  ascertain  the  approximate  temperature  at  which  a 
particular  change  takes  place.  For  details  of  the  apparatus  and 
method  of  working,  reference  should  be  made  to  the  description  and 
diagrams  in  the  original. 

By  the  use  of  this  furnace  it  has  been  found  that  the  reaction 
between  carbon  and  silica  begins  at  1615°,  and  that  the  formation  of 
crystalli.sed  silicon  carbide  or  carborundum  commences  at  1900—2000'^, 
and  its  decomposition  into  silicon  and  graphite  at  2200—2240°, 
Similarly,  it  is  shown  that  when  a  mixture  of  calcium  oxide  and  carbon 
is  heated,  calcium  carbide  begins  to  be  formed  at  about  1725°.  Melting 
points  are  recorded  of  certain  refractory  materials  su  h  as  fireclay, 
fire-brick,  and  porcelain.  Pure  quartz  becomes  rounded  at  the  edges  at 
1 650°,  and  fuses  at  1700°.  Magnesia,  previou-ly  fused  in  the  electric 
arc,  melts  at  2000°.  E.  G, 

Thermal  Constants  of  Acetylene,  William  G.  Mixter  {Amer. 
J.  Sci.,  1906,  [iv],  22,  13 — 18). — The  heat  developed  in  the  dissocia- 
tion and  combu.stion  of  acetylene  has  been  measured.  The  results  are 
compared  with  the  author's  data  for  the  heats  of  combustion  of 
hydrogen  and  acetylene-carbon  : 


GENERAL   AND   PHYSICAL   CHEMISTRY.  599 

Heat  of  combustion  of  hydrogen        68440  cal. 

„                 „           ,,    acetylene-carbon    ...    189456 
„         dissociation  of  acetylene        53879 

311775 
Heat  of  combustion  of  acetylene        312677 


Difference         902 

No  evidence  of  the  production  of  radioactive  gases  in  the  explosive 
dissociation  of  acetylene  was  obtainel.  H.  M.  D. 

Magnitude  of  the  Liquid  Molecules  of  Certain  Organic  Com- 
pounds. GiACOMO  Carrara  and  G.  Ferrari  {Gazzetta,  1906,  36,  i, 
419 — 429). — The  following  association  factors  have  been  determined  : 

Methyl  alcohol,  3  33  at  16-46°,  326  at  46—78°,  and  2-89  at 
78—132°.  n-Butyl  alcohol,  2-978  at  22—30°,  2-728  at  30—40°,  1-99 
at  40—50°,  and  1-61  at  50—60°.  sec-Butyl  alcohol,  2191  at  24—34°, 
1-589  at  34—41°,  1-306  at  41—52°,  1024  at  52—62°,  0  975  at 
62—70°,  and  0-915  at  70—80°.  ferf-Butyl  alcohol,  1-934  at  26—36° 
1-515  at  36—40°,  1-268  at  40—45°,  1-073  at  45—55°,  1-015  at 
55_63°,  and  0-978  at  63—70°.  Hexyl  alcohol,  2  084  at  25—35°, 
1  -561  at  35—40°,  1  -041  at  40—45°,  0-959  at  45—54°,  0-892  at  54—62°, 
0-891  at  62—72°,  0-884  at  72—80°,  and  0-817  at  80—86°.  Heptyl 
alcohol,  1-588  at  22—32°  1-396  at  32—45°,  1391  at  45—55°,  1-381 
at  55—68°,  1-249  at  68—73°,  1-087  at  73—80°,  and  0-953  at  80—85°. 
n-Octyl  alcohol,  1051  at  21—35=,  1-001  at  35—45°,  0-909  at  45—56°, 
0-849  at  56—62°,  0-841  at  62—67°,  0-805  at  67—72°,  and  0-719  at 
72—76°.  Acetaldehyde,  1-46  at  7—11°,  1-06  at  11—18°,  and  0-88  at 
18—21°.  Paraldehyde,  0-91  at  20—30°  and  30—39°,  090  at  39—50°, 
0-87  at  50—59°,  and  0*85  at  59—68°.  Nitromethane,  0935  at 
20-31°,  0-905  at  31—40°,  0853  at  40—47°,  0-846  at  47—54°,  and 
0-809  at  54—59°.  Thiophen,  1  141  at  21—35°  1017  at  35—46°, 
0-995  at  46—54°,  0935  at  54—61°,  0914  at  61—67°,  0*849  at 
67— 74°,  and  0-805  at  74—85°.  Ethyl  sulphide,  1034  at  16—31°, 
0-975  at  31—40°,  0-960  at  40—52°,  0903  at  52—62°,  0896  at 
62—75°,  0-886  at  75—79°,  and  0824  at  79—84°. 

Thus,  with  the  alcohols,  the  degree  of  a.ss  )ciation  in  general  de- 
creases as  the  number  of  carbon  atoms  increases,  and  the  most  highly 
associated  of  the  butyl  alcohols  is  the  normal  compounH.  There  doe.s 
not  appear  to  be  any  relation  between  the  association  and  the  chemical 
c'onhtitution  of  the  various  compounds.  The  association  has  no  in- 
fluence on  the  dissociating  properties  of  the  solvents.  T.  H.  P. 

Determination  of  the  Osmotic  Pressurea  of  Solutions  by  the 
Measurement  of  their  Vapour  Pressures.  Earl  of  Berkeley  and 
E.  G.  J.  Hartlkv  {Ptoc.  Roy.  Soc ,  1906,  A,  T7,  156—169.  Compare 
Proc.  Roy.  iSoc.,  1903,  73,  436). — In  determining  the  relative  vapour 
pressures  of  solvent  and  solution,  the  authors  adopted  the  dynamical 
method  due  to  Ostwald  and  Walker.     The  current  of  air,  however, 
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instead  of  bubbling  through  the  solvent  and  solution,  was  allowed  to 
pass  over  their  surfaces  in  specially  constructed  apparatus,  each 
separate  vessel  in  which  consisted  of  four  glass  tubes  sealed  together 
by  inverted  U  tubes.  Each  vessel  was  filled  to  the  extent  of  about 
one-third  with  the  required  liquid,  and  was  so  fitted  up  that  it  could 
be  oscillated,  and  its  two  ends  raised  and  lowered  alternately.  The 
consequent  flow  of  the  liquid  from  end  to  end  kept  the  solution  stirred 
and  periodically  wetted  the  branches  through  which  the  current  of  air 
passed.  When  the  current  of  air  was  slow  (about  two  bubbles  a  second, 
as  indicated  in  a  bottle  attached  to  the  apparatus),  saturation  was 
practically  complete  in  one  such  vessel.  From  the  observed  relative 
vapour  pressure  of  solvent  and  solution,  the  osmotic  pressure  P  of  the 
latter  was  calculated  by  the  formula  F  =  As/(r\ogepJp^,  where  ])  is  the 
vapour  pressure  of  the  water,  p^  the  vapour  pressure  of  the  solution,  s 
the  density  of  water  at  the  temperature  of  the  experiment,  and  o-  the 
vapour  density  of  water  vapour  under  the  standard  atmosphere  A.  The 
osmotic  pressures  calculated  by  the  foregoing  formula  from  the  vapour 
pressures  observed  for  some  sucrose  solutions  agreed  to  within  5  per 
cent,  with  the  osmotic  pressures  observed  directly. 

It  should  be  noted  that  the  authors'  formula  differs  from  the  one 
given  by  Arrhenius  :  F  =  Ap/alogf  pjp-y  in  that  they  put  s,  the  density 
of  the  solvent,  instead  of  p,  the  density  of  the  solution.  This  is  done 
in  order  to  give  the  osmotic  pressure  at  the  top  of  the  column  of  solu- 
tion (compare  Spens,  this  vol.,  ii,  273).  The  paper  contains  a  theor- 
etical investigation  of  the  question  which  leads  to  the  required  relation. 

J.  C.  P. 

Osmotic  Pressure  and  Depression  of  the  Freezing  Point 
of  Solutions  of  Dextrose.  I.  Harmon  N.  Morse,  Joseph  C.  W. 
Frazer,  and  B.  S.  Hopkins  {Amer.  Chem.  J.,  1906,  36,  1—39. 
Compare  Abstr.,  1905,  ii,  5"/ 5). — A  detailed  account  is  given  of  the 
means  employed  in  the  measurement  of  osmotic  pressures  to  ensure 
accuracy  by  i  educing  the  so-called  "  thermometer  effects  "  to  a  mini- 
mum. The  apparatus  used  for  this  purpose  consists  essentially  of  (1) 
a  large  bath  containing  more  than  300  litres  of  water  kept  in  constant 
motion  ;  (2)  an  enclosuie  above  the  bath,  the  air  in  which  is  main- 
tained in  constant  circulation  thi^ough  pipes  immersed  in  the  water 
beneath,  and  (3)  various  automatically  regulated  electric  and  gas  stoves, 
which  serve  to  maintain  a  fairly  uniform  temperature  outside  the  bath. 

A  full  description  is  given  of  the  manner  in  \Nhich  the  difficulty 
connected  with  the  form  of  the  closed  end  of  the  manometer  has  been 
overcome,  and  also  of  an  improvement  which  has  been  effected  in  the 
form  of  the  open  end  of  the  manometer.  An  account  is  also  given  of 
con-ections  which  are  applied  to  the  manometer  readings  and  of  an 
improvement  which  has  been  made  in  the  cathetometer  adju.stment. 

The  closeness  of  texture  which  is  indispensable  in  a  good  cell  has 
rendered  necessary  a  change  in  the  method  of  expelling  air  from  the 
walls,  and  instead  of  u.sing  potassium  sulphate  (Morse  and  Horn, 
Abstr.,  1901,  ii,  543)  for  the  purpose,  lithium  sulphate  is  now  em- 
ployed. The  results  of  a  series  of  experiments  with  different  salts 
have  shown   that  the  quantities  of  water  carried  through  the  porous 
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wall  under  identical  conditions  are  inversely  proportional  to  the  rela- 
tive velocities  of  the  various  cations  divided  by  their  respective 
valencies. 

A  number  of  observations  are  made  with  reference  to  the  deposition 
and  resistance  of  membranes  and  the  prevention  of  leakage  by  the 
membranes. 

In  carrying  out  measurements  of  the  osmotic  pressure  of  dextrose 
solutions,  the  cells  became  affected  by  a  growth  of  Penicilliura.  As  the 
result  of  experiments  it  was  found  that  the  presence  of  the  fungus 
could  be  prevented  by  means  of  thymol,  even  when  used  in  quantities 
so  minute  that  the  pressures  of  the  solutions  were  not  appreciably 
affected  by  it.  It  was  also  found  that  thymol  had  no  deleterious  effect 
on  the  membranes. 

The  paper  is  illustrated  with  diagrams.  E.  G. 

Redetermination  of  the  Osmotic  Pressure  and  Depres- 
sion of  the  Freezing  Point  of  Sucrose  Solutions.  Harmon  N. 
Morse,  Joseph  C.  W.  Frazer,  E.  J.  Hoffman,  and  W.  L.  Kexxox 
{Amer.  Chem.  J.,  190G,  36,  39 — 93.  Compare  Abstr.,  1905,  ii,  575, 
and  preceding  abstract). — In  carrying  out  the  mea.surements  of  osmotic 
pressure,  special  efforts  were  made  to  reduce,  as  far  as  possible,  the 
sources  of  error  which  were  pointed  out  in  the  earlier  paper. 
The  conditions  under  which  the  experiments  were  conducted  are 
described  in  detail,  and  the  various  measurements  are  tabulated  and 
summarised. 

The  results  confirm  the  conclusion  which  was  deduced  from  the 
previous  experiments,  namely,  that  sucrose  in  aqueous  .solution  exerts 
.in  osmotic  pressure  equal  to  tliat  which  it  would  exert  if  it  were  in  the 
gaseous  state  at  the  same  temperature  and  the  volume  of  the  gas  were 
1  educed  to  that  of  the  solvent  in  the  pure  state.  It  is,  however,  at 
present  uncertain  whether  the  standard  for  the  volume  of  the  solvent 
in  the  pure  state  is  its  volume  at  maximum  density  or  at  the  prevailing 
temperature. 

The  work  on  the  freezing  points  and  densities  of  sucrose  solutions 
has  shown  that  all  concentrations  conform  to  the  following  general 
rule.  If  Aj  represents  the  calculated  depression  of  the  freezing  point, 
A  its  observed  value,  J)  the  density  of  the  solution  at  the  temperature 
of  freezing,  and  ^V  its  weight-normal  concentration,  then  Aj  =  1'85 
XJJ  -  A.     This  rule  is  not  applicable  to  dextro.se  solutions. 

The  abnormally  large  depression  of  the  freezing  points  of  certain 
concentrated  solutions  is  usually  ascribed  to  the  combination  of  a  por- 
tion of  the  solvent  with  the  dissolved  substance.  This  explanation 
.iccouuts  satisfactorily  for  the  peculiarities  of  the  freezing  point  of 
sucrose  solutions,  but  is  not  easily  reconciled  with  the  fact  that  there 
are  no  corresixjnding  irregularities  in  the  osmotic  pressure,  the 
pre.s.sure  being  always  proportional  to  the  concentration.  It  i.s  sug- 
gested, however,  that  at  the  comparatively  high  temperatures  at  which 
the  mea.surement8  were  made  the  whole  of  the  water  acts  as  a  true 
solvent,  whilst  at  lower  temperatures  a  portion  of  it  unites  with  the 
sucrose,  thus  causing  a  concentration  of  the  solution  and,  in  conse- 
quence, an  abnormal   depression  of  the  freezing   point.     In  order  to 
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decide  this  point,  it  is  intended  to  determine  the  osmotic  pressures  of 
sucrose  solutions  at  low  temperatures.  E.  G. 

Equilibria  between  Potassium  Chromate  and  Barium  Sul- 
phate and  Carbonate.  Max  Scholtz  and  Richard  Abegg  {Zeit. 
Elektrochem.,  1906,  12,  425 — 428). — Equilibrium  between  barium 
sulphate  and  potassium  chromate  in  aqueous  solution  is  established 
very  slowly ;  it  is  reached  more  rapidly  when  a  solution  of  potassium 
sulphate  acts  on  barium  chromate.  The  experiments  were  made  at 
100°.  The  ratio  between  the  quantities  of  potassium  chromate  and 
sulphate  in  solution  when  equilibrium  is  reached  depends  on  the 
relative  quantities  of  the  solid  barium  salts,  from  which  it  appears 
that  the  precipitate  consists  of  a  solid  solution.  The  relation 
[KaCrO^J/^KaSOJ  =  l-3[BaCr04]  [BaSOJ  appears  to  hold;  the 
bracketed  formulae  stand  for  the  numbers  of  molecules.  In  the 
equilibrium  between  potassium  chromate  and  barium  carbonate,  the 
ratio  of  the  concentrations  of  potassium  carbonate  and  chromate  also 
varies  in  the  same  way  as  the  ratio  between  the  numbers  of  molecules 
of  barium  carbonate  and  chromate  in  the  precipitate,  but  the  two 
ratios  are  not  proportional.  There  is,  however,  always  relatively  less 
chromate  in  the  solution  than  in  the  precipitate.  Barium  chromate 
and  sulphate  are  about  equally  soluble,  and  both  are  much  less  soluble 
than  the  carbonate.  T.  E. 

Chemical  Kinetics  in  Concentrated  Sulphuiic  Acid.  The 
Decomposition  of  Oxalic  Acid.  Georg  Bredig  and  David  M. 
LiCHTY  (^et7.  Elektrochem.,  1906,  12,  459— 463).— The  rate  of  decom- 
position of  oxalic  acid  dissolved  in  concentrated  sulplmric  acid  agrees 
with  the  equation  for  the  unimolecular  reaction  when  the  sulphuric 
acid  contains  more  than  0*6  percent,  of  water,  the  initial  concentration 
of  the  oxalic  acid  being  3740.  When  the  sulphuiuc  acid  is  nearly 
pure,  the  rate  of  reaction  is  very  much  alfected  by  small  quantities  of 
water,  the  addition  of  O'l  per  cent,  of  water  being  sufficient  to  increase 
the  time  required  to  reach  a  given  stage  in  the  change  from  one  hour 
to  seventeen  hours.  Between  0  15  and  3  per  cent,  of  water  the  rate 
of  decomposition  is  nearly  inversely  proportional  to  the  square  of  the 
quantity  of  water  added.  Curves  and  tables  are  given  representing  the 
rate  of  change  in  sulphuric  acid  between  100  and  80  per  cent.,  and  at 
temperatures  between  25°  and  98°.  T.  E. 

Chemical  Kinetics.  I.  Hydrolysis  of  Ethyl  Citrate.  Aldo 
MiELi  {Gazzetta,  1906,  36,  i,  490 — 497). — In  alcoholic  solution,  ethyl 
citrate  is  not  hydrolysed  by  water,  in  which  it  is  insoluble. 

Hydrolysis  of  the  ester  by  sodium  hydroxide  is  very  rapid,  even  at 
0°,  .so  that  the  time  occupied  in  adding  a  quantity  of  hydrochloric  acid 
equivalent  to  the  amount  of  sodium  hydroxide  employed  for  the 
hydrolysis  is  relatively  great  compared  with  the  total  time  of  the 
reaction. 

The  values  obtained  for  K^,  K^,  K^,  or  K^,  assuming  the  reaction  to 
be  of  the  first,  second,  third,  or  fourth  order,  are  not  constant,  and  do 
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nut  oscillate  about  a  njean  value.  The  reaction  calculated  according 
to  the  integral  method  approximates  to  one  of  the  first  order,  although 
the  velocity  of  reaction  is  in  no  way  independent  of  the  concentration. 
The  author  regards  the  reaction  as  taking  place  in  more  than  one 
stage  (compare  Knoblauch,  Abstr.,  1898,  ii,  4:^3).  T.  H.  P. 

AflBnity  Constants  of  some  Hydrolytic  Products  from 
Albumin.  Aristides  Kanitz  {Zeit.  ph^/siol.  Chem.,  1906,  47, 
476—495.  Compare  ^Yinkelblech,  Abstr.,  1901,  ii,  370;  J.  Walker, 
1904,  ii,  309  ;  Lunden,  this  vol.,  ii,  265). — The  dissociation  constant  K^ 
has  been  calculated  by  means  of  the  equation  (1  -  a;)r/ar  =  K^j  K^w,  where 
X  is  the  degree  of  hydro]y>is  of  a  salt  with  a  strong  acid  or  a  strong 
alkali,  v  is  the  dilution,  and  K^c  is  the  ionisation  product  of  water. 

The  dissociation  constants  for  histidine  at  25^  are :  first  basic 
dissociation  constant  =  5*7  x  10"',  and  acid  dissociation  constant 
2-2  xlO-^ 

The  second  basic  dissociation  constant  has  been  calculated  by  means 
of  a  similar  formula,  in  which  i?  denotes  the  number  of  litres  containing 
a  gram-molecule  of  histidine  dichloride,  and  x  the  amount  hydroly-ed 
to  histidine  hydrochloride  and  free  hydrochloric  acid.  The  value 
obtained  was  5  0  x  10"^^. 

The  values  for  arginine  and  lysine  are  : 

Arginine.  Lysine. 

First  basic  dissociation  constant  <l*0xl0"''  <l'0xl0~" 

Second,,  „  „  2-2x10-12  M  x  IO-12 

Acid  „  „         >MlxlO'i<  about  1—2x10-12. 

A  comparison  of  the  constants  for  lysine  and  leucine  shows  that  the 
introduction  of  a  second  amino-group  has  increased  the  basic  dissocia- 
tion constant  of  leucine  some  5  x  10"^  times,  whereas  the  acid  dissocia- 
tion constant  has  been  diminished  some  ten  times  only.  J.  J,  S. 

Molecular  Constitution  of  Aqueous  Solutions.  William 
Sutherland  {ridl.  Mag.,  1906,  [vi],  12,  1—20.  Compare  Abstr., 
1901,  ii,  92;  1902,  ii,  300).— The  author's  theory  of  the  molecular 
constitution  of  water  when  applied  to  the  dm.sity,  specific  heat,  and 
surface  tension  of  aqueous  solutions  leads  to  the  following  conclu.«ion8  : 
The  contraction  observed  when  electrolytes  dissolve  in  w:iter  is  due  to 
their  changing  some  of  the  trihydrol  into  dihydrol.  The  number  of 
gram- molecules  of  (H.,0)3  changed  into  (H20)2  by  a  gram-equivalent  of 
.solute  is  the  algebraic  sum  of  two  terms,  one  due  to  the  positive  ion 
and  one  to  the  negative  ion.  A  positive  ion  changes  (H.^0)3  into 
(HoO)^,  and  a  negative  ion  chiinges  (HoO)o  into  (HoO)3  :  a  conclusion 
which  is  regarded  as  supplying  a  strong  confirmation  of  the  ionic 
dissociation  theory. 

The  theory  of  the  electric  action  of  ions  on  (HoO)3  and  (H-O).^  tends 
to  confirm  the  existeiice  in  water  of  what  has  been  called  a  stion 
(see  Ab.'^tr.,  1902,  ii,  300) ;  it  is  probable  that  the  stion  is  an  inter- 
mediate product  in  the  ceaseless  making  and  unmaking  of  (HjO),  in 
water,  and  plays  an  important  part  in  ionisation. 

Consideration  of  the  special  properties  of  the  H'  and  OH'  ions  shows 
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that  the  exceptionally  large  ionic  velocities  usually  assigned  to  these 
are  not  their  ti'ue  velocities,  and  that  both  these  ions  cause  HoO  to 
dissociate  into  H'  and  OH'. 

The  author  finds  that  the  ionic  velocity  hitherto  assigned  to  H'  is 
the  sum  of  2*92  times  the  true  velocity  of  H*  and  1-92  times  that  of 
OH'.  Similarly,  the  velocity  hitherto  assigned  to  OH'  is  the  sum  of 
1'86  times  the  true  velocity  of  OH'  and  0*86  times  that  of  H'. 

The  departure  of  the  specific  heats  of  solutions  from  the  simple  law 
of  mixtures  is  traced  to  the  change  of  (H20)3  into  (ii.2P)2  ^Y  ^^®  solute. 
In  regard  to  the  surface  tension  of  solutions,  the  failure  of  the  normal 
law  for  mixtures  is  traced  to  the  same  change.  J.  C.  P. 

Determination  of  the  Solubility  of  Salt  Mixtures  at 
Temperatures  considerably  above  the  Boiling  Points  of  their 
Saturated  Solutions.  Hermann  Thiele  and  Robert  Calberla 
(Zeit.  angew.  Chem.,  1906,  19,  1263 — 1264). — The  mixed  salts  are 
dissolved  in  water  contained  in  a  specially  designed  sealed  tube 
(consisting  of  two  separate  chambers)  kept  at  a  constant  temperature 
by  means  of  superheated  steam.  The  solution  is  effected  in  the  one 
chamber  and  the  liquid  is  then  filtered  from  undissolved  salts  into 
the  other  chamber  and  slowly  cooled,  restored  to  the  ordinary  pressure, 
and  then  examined.  P.  H. 

Formation  of  Mixed  Crystals  from  Fused  Mixtures  of 
Lead,  Silver,  Thallium,  and  Copper  Haloids.  K.  Monke- 
meyer  (Jahrb.  Min.  Beil.,  1906,  22,  1 — 47). — The  pure  salts  employed 
are  found  to  have  the  following  temperatures  of  solidification  :  lead 
chloride,  495°;  lead  bromide,  370°;  lead  iodide,  358°;  silver  chloride, 
452° ;  s-ilver  bromide,  422° ;  silver  iodide,  552° ;  thallous  chloride, 
426°;  thallous  bromide,  450°  ;  thallous  iodide,  431°  ;  cuprous  chloride, 
419°;  cupi-ous  bromide,  480°;  cuprous  iodide,  590°. 

The  liquidus  and  solidus  curves  for  the  various  binary  combinations 
of  salts  of  the  same  metal  have  been  determined.  In  the  case  of 
PbClg  +  PbBr.,,  it  is  found  that  a  continuous  series  of  mixed  crystals 
is  formed,  and  the  temperatures  of  solidification  of  the  mixtures  lie 
between  the  temperatures  of  solidification  of  the  components.  In  other 
cases  (AgCl  +  AgBr,  AgBr  +  Agl,  TICl  +  TlBr,  TlBr  +  Til, 
CugClg  +  Cu^Brg,  CugBrg  +  Cu.,Io),  the  components  form  a  continuous 
series  of  mixed  crystals,  but  the  liquidus  curve  exhibits  a  minimum. 
In  a  third  class,  comprising  the  systems  PbBr^  +  Pbl.,,  PbCl.,  +  Pblj, 
AgCl  +  Agl,  TlCi  +  TIT,  CuoClo  +  Cu^Tg,  the're  is  a  gap  in  the  mixed 
crystal  series,  and  the  liquidus  curve  consists  of  two  separate  branches 
meeting  at  a  eutectic  point. 

The  author  has  studied  also  the  transformations  which  the  mixed 
crystals  undergo  in  the  various  series  comprising  silver  iodide,  thallous 
iodide,  cupi-ous  chloride,  bromide,  and  iodide,  which  are  all  dimorphous. 
In  the  case  of  the  system  Cu.,Br^  +  Cugl.),  the  first  example  is  found 
of  Iloozeboom's  type  13  (Abstr.,  1900,  ii,  132),  in  which  one 
continuous  series  of  mixed  crystals  changes  to  another  continuous  series, 
the   curve  of    the  transition  temperatures  exhibiting  a  minimum, 

J.  C.  P. 
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Automatic  Mercury  Pump  and  Apparatus  for  the  Study 
of  Gases.  Fkakcesco  Anberlini  {Gazzetta,  1906,  36,  i,  458 — 472). 
— The  following  pieces  of  apparatus  are  described  and  depicted  :  (1) 
an  automatic  mercury  pump  ;  (2)  an  automatic  mercury  pump  with 
multiple  fall ;  (3)  a  pump  for  the  extraction  and  transport  of  gases  ; 
(4)  apparatus  for  distilling  mercury  in  a  vacuum  ;  (5)  apparatus  for 
the  absorption  of  nitrogen  by  means  of  magnesium  and  lime  ;  (6) 
apparatus   for  the  combustion  of    hydrocarbons  in  oxygen. 

T.  H.  P. 

High  Vacua  in  the  Scheibler  Type  of  Desiccator.  Heruekt  C. 
Gore  (/.  Amer.  Chem.  Soc,  1906,  28,  834— 837).— The  method 
desci'ibed  by  Benedict  and  Manning  (Abstr.,  1902,  ii,  449)  for  obtain- 
ing high  vacua  in  the  Hempel  desiccator  has  been  modi6ed  for  use  with 
desiccators  of  the  Scheibler  type. 

Through  an  aperture  in  the  side  of  the  desiccator  a  tube  is  inserted 
which  on  the  inside  reaches  nearly  to  the  cover  and  on  the  outside 
carries  a  stop-cock ;  the  desiccator  is  also  provided  with  a  simple 
U-shaped  manometer.  The  ether  is  placed  in  a  small  dish  which  floats 
on  the  surface  of  the  sulphuric  acid  at  the  bottom  of  the  desiccator.  On 
reducing  the  pressure,  the  ether  evaporates  x-apidly,  and  on  closing  the 
stop-cock  the  vapour  is  absorbed  by  the  sulphuric  acid. 

Experiments  are  de.scribed  which  show  that  this  apparatus  is  quite 
as  eflicient  as  the  Ifempel  form.  E.  G. 


Inorganic    Chemistry. 
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Function  of  the  Catalyst  in  the  Deacon  Process  for  the 
Manufacture  of  Chlorine.  Mario  G.  Levi  and  Mario  Voghera 
{O'uzzeUa,  1906,  36,  i,  513 — 534.  Compare  Levi  and  Bettoni,  Abstr., 
1905,  ii,  515). — From  the  results  of  further  experiments  on  the  action 
of  copper  salts  and  other  salts  as  catalysts  in  the  Deacon  chlorine 
process,  the  authors  conclude  that  although  there  are  certain  facts  in 
favour  of  the  old  fundamental  hypothesis,  this  does  not  afford  a  sufficient 
explanation  of  the  process.  There  are  not,  however,  sufficient  data  to 
disprove  the  hypothesis.  The  mo.st  satisfactory  hypothesis  is  that  of  a 
catalysis  taking  place  by  means  of  intermediate  reactions,  the  inter- 
uiediate  products  being  unstable  hydrates.  The  Deacon  process  is 
hence  to  be  regarded  as  one  of  double  catalysis,  or,  better,  one  in  wliich 
two  reactions  occur  simultaneously,  one  essentially  catalytic  in  charac- 
ter and  the  other  i-ather  chemical  than  catalytic.  T.  IL  P. 

Preparation  of  Hydrogen  Chloride  and  Bromide  from  their 
Constituent  Elements.  Eduari>IIoi-i'k(D.U.-P.  1G6598).— The  metal- 
lic chlorides  or  bromides  having  an  acid  reaction  to  litmus  decompose 
when  their  aqueous  solutions  are  boiled,  and  evolve  hydrogen  chloride 
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or  bromide,  leaving  a  residue  of  basic  chloride  or  hydroxide.  When 
hydrogen  and  chlorine  in  equivalent  proportions  are  brought  into  con- 
tact with  the  basic  chlorides  or  bi'omides,  a  reaction  of  the  following 
type  occurs,  Zn  CI 'OH  +  H  +  CI  =  ZnCh,  +  HgOjandthe  normal  chloride  or 
bromide  is  regenerated.  This  cycle  of  changes  is  employed  in  producing 
solutions  of  these  halogen  hydrides.  The  chlorides  of  aluminium,  zinc, 
tin,  magnesium,  antimony,  cadmium,  bismuth,  boron,  iron,  chromium, 
and  manganese  are  suitable  for  this  purpose,  and  temperatures  varying 
from  100°  to  130°  are  employed  for  the  hydrolysis  of  the  normal 
chlorides  of  these  elements.  The  reaction  may  be  brought  about  either 
in  aqueous  suspensions  of  the  basic  chlorides  or  in  porous  substances 
impregnated  with  these  substances  in  a  moist  condition.        G.  T.  M. 

Purification  of  Water  by  the  Simultaneous  Action  of 
Permanganates  and  the  Electric  Current.  Eugene  Pkllas  and 
JuLiEN  Legrand  (D.R.-P.  166625).— a  soluble  permanganate  is  added 
to  the  water  to  be  purified,  and  an  electric  current  is  passed  through 
the  solution  for  a  short  time.  With  a  current  density  of  0*05  to 
1  ampere  per  sq.  decimetre,  two  to  five  minutes  suffice  to  destroy 
the  organic  impurities  completely.  The  current  greatly  accelerates  the 
oxidising  action  of  the  permanganate  by  electrolysing  this  salt  into 
free  alkali  and  permanganic  acid  ;  the  latter  on  oxidising  the  impurities 
becomes  itself  reduced  to  insoluble  manganic  hydx-oxide,  which  may  be 
removed  by  filtration.  G.  T.  M. 

Influence  of  the  Material  of  the  Vessel  and  of  Light  on  the 
Formation  of  Ozone  by  the  Silent  Discharge.  Franz  Russ 
(Zeit.  Elektrochem.,  1906,  12,  409— 412).— When  ozonisers  of  Thur- 
ingian  glass  and  of  quartz  are  used  under  the  same  conditions  in  the 
dark,  the  yield  of  ozone  in  the  quartz  apparatus  is  nearly  one-half  of 
that  obtained  in  the  glass  apparatus.  Exposing  the  glass  apparatus 
to  the  light  of  a  quartz  mercury  lamp  reduced  the  yield  of  ozone  from 
7'13  per  cent,  to  67  per  cent.  An  ozoniser  of  uviol  glass  gave  5*34 
per  cent,  of  ozone  in  the  dark  and  4'1  per  cent,  when  exjiosed  to  the 
light  of  the  mercury  lamp,  whilst  with  the  quartz  ozoniser  the  figures 
were  2'27  and  1-26  per  cent,  respectively.  It  appears,  therefore,  that 
the  yield  of  ozone  is  worse  the  greater  the  transparency  of  the  ozoniser 
for  ultra-violet  light.  T.  E. 

Thermal  Production  of  Ozone  and  of  Nitric  Oxide  in  moving 
Gases.  Fuanz  Flsciier  and  Hans  Marx  {Jkr.,  1906,  39,  2557—2566. 
Compare  Fischer  and  Braehmer,  this  vol.,  ii,  224). — From  the  results 
of  previous  experiments  it  is  obvious  that  the  rapid  h'ating  of  air 
followed  by  rapid  cooling  favours  the  production  of  ozone,  whereas 
nitric  oxide  alone  is  obtained  if  the  heating  and  subsequent  cooling 
are  slowly  performed.  In  these  facts  lies  the  key  to  the  problem  of 
the  production  of  ozone  in  air  by  purely  thermal  means. 

The  flaiiio  of  liydrogen  burning  at  the  end  of  a  vorLicnl  (juartz 
capillary  tube  is  adjusted  to  a  height  of  about  8  mm.  ;  through  a 
second  horizontal  capillary,  the  extremity  of  which  nearly  touches  that 
of  the  Vertical  tube,  a  current  of  air  drives  the  products  of  combustion 
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into  a  spherical  glass  vessel  cooled  externally  by  flowing  water.  The 
presence  of  hydrogen  peroxide  in  the  condensed  water  is  detected  by 
titanic  acid,  whilst  the  issuing  gases,  although  having  the  odour  of 
ozone,  colour  "  tetramethyl-base  paper  "  yellow,  indicating  the  presence 
of  nitric  oxide.  The  presence  of  ozone,  however,  is  detected  by  means 
of  liquid  air  (this  vol.,  ii,  627). 

On  using  a  current  of  oxygen  in  the  place  of  air,  ozone  i.s  detected 
almost  at  once  in  the  issuing  gases. 

Ozone  is  not  produced  in  recognisable  quantities  when  air  or  oxygen 
is  passed  over  a  glowing  platinum  wire.  This  negative  result  is  due 
partly  to  the  comparatively  low  temperature  of  the  wire,  but  mainly 
to  the  decomposing  action  on  the  ozone  of  the  particles  of  platinum 
produced  by  the  disintegration  of  the  wire  (compare  Mulder  and 
Meulen,  Abstr.,  1883,  284). 

Ozone  is  easily  detected  by  its  odour  and  action  on  "  tetramethyl-base 
paper"  when  a  current  of  oxygen  or  of  air,  with  a  driving  pressure  of 
about  10  mm.  of  mercury,  is  passed  over  a  glowing  Nernst  filament; 
when  the  driving  force  is  only  about  0-2 — 0'4  mm.  of  water,  the  paper 
is  coloured  yellow,  indicating  the  presence  of  nitric  oxide  (compare 
Clement,  Abstr.,  1904,  ii,  479  ;  Kossi,  Abstr.,  1905,  ii,  386). 

Ozone  is  also  produced  when  a  glowing  Nernst  filament  is  rotated 
in  air.  C.  S. 

A  Hydrate  of  Sulphur.  WALTuiiRE  Spui-ng  {Rec.  irav.  dam., 
1906,  25,  253 — 259). — The  sulphur  which  is  formed  together  with 
polythionic  acids  when  hydrogen  sulphide  and  sulphur  dioxide  react  in 
aqueous  solution  is  a  mixture  of  soluble  sulphur  and  a  definite 
hydrate,  SgiH.jO,  and  not  a  new  allotropic  form  of  sulphur,  "  sulphur 
h,"  as  described  by  Debus  (C'/iem.  News,  1888,  57,  87).  In  oider  to 
separate  the  hydrate  from  the  soluble  sulphur,  the  mixed  precipitate 
is  washed  by  dialysis  until  it  is  neu'ral  to  litmus,  and  dried  in  a 
vacuum  at  the  ordinary  temperature  until  the  weight  is  constant ;  the 
yellow  mass  thus  obtained  is  powdered,  sifted  through  silk,  again  dried 
in  a  vacuum,  and  finally  extracted  with  carbon  disulpbide,  which  dis- 
solves 5 1 "6  per  cent,  of  the  total  mass.  The  residual  sulphur  hij  Irate, 
8g.HoO,  when  compressed  into  cylinders,  has  a  sp.  gr.  19385  at  19°  4", 
loses  its  water  at  80°,  and  has  a  slight  vapour  pressure  at  the  ordinary 
temperature,  the  powdered  substance  losing  2-41  per  cent,  and  the 
compressed  substance  133  per  cent,  when  kept  over  sulphuric  acid  for 
205  days.  The  partially  driid  powder  contains  3"1  per  cent,  and  the 
compressed  sub.stance  5-8  per  cent,  of  sulphur  soluble  in  carbon  di- 
sulpbide. If,  however,  the  hydi-ate  consisted  of  octahedral  sulphur 
combined  with  water,  the  amount  of  soluble  sulphur  in  the  partially 
dried  powder  would  be  3518G  per  cent. ;  it  is  probable,  therefore,  that 
the  hydrate  is  derived  from  an  amorphous  unstable  variety  of  sulphur 
which  is  transformed  slowly  under  ordinary  conditions,  and  more 
rapidly  under  pressure,  into  soluble  snlphiir.  M.  A.  W, 

Action  of  Stilphur  on  Solutions  of  Metallic  Salts.  Antonio 
Manublm  (i4«i  /»'.  Accad.  Lincti,  1906,  [v],  16,  i,  703).— When  a 
cupric  chloride  .solution,   acidified   with     hydrochloric  acid,  is  heated 
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with  sulphur  in  a  sealed  tube  at  150 — 180°,  part  of  the  cupric  chloride" 
is  converted  into  the  cuprous  salt.  Under  similar  conditions,  potassium 
dichromate  is  reduced  to  chromium  sesquioxide.  In  both  cases,  there 
is  abundant  formation  of  sulphuric  acid  in  the  solution.        T.  H.  P. 

Ions  derived  from  Sulphur  and  Complex  Ions  containing 
Mercury.  Joseph  Knox  (Zeit.  Mektrochem.,  1906,  12,  477—481).— 
The  solubility  of  mercury  sulphide  in  solutions  of  sodium  sulphide  at 
25°  is  given  in  the  following  table  : 

Cone.  Na.^S,  Red  HgS,  Black  HgS, 

mols. /litre.  mols. /litre.  mols. /litre. 

2-03  M44  — 

1-52  0-7832  0-8561 

1-015  0-4423  05002 

0-755  0-2878  0-3336 

0-5  01500  0-1805 

0-25  0-04544  0-05622 

0-10  0-00824  0-01085 

The  change  of  the  black  sulphide  into  the  red  form  is  rapid  only  in 
presence  of  very  concentrated  solutions  of  sodium  sulphide.  In  the 
more  concentrated  solutions  used  it  is  possible  that  the  observed 
solubility  of  the  black  sulphide  was  too  low  owing  to  a  partial  change 
into  the  red  form.  The  solubility  diminishes  slowly  as  the  temperature 
rises.  It  is  probable  that  the  dissolution  of  mercuric  sulphide  is  due 
to  S"  ions,  and  that  the  hydrolysis  of  the  sodium  sulphide 
(Na,S  +  HoO  ;=::  NaOH  +  NaHS  or  S"  +  H2O  ^zl  HS'  +  OH')  by  diminish- 
ing the  concentration  of  these  ions  diminishes  the  silubility.  In  agree- 
ment with  this  view,  it  is  found  that  the  addition  of  sodium  hydroxide 
increases  the  solubility.  In  a  concentrated  solution  of  sodium  hydr- 
oxide, very  nearly  one  molecule  of  mercuric  sulphide  dissolves  for  each 
molecule  of  sodium  sulphide  present,  which  would  point  to  the  formula 
Na.,Hg8.2  for  the  complex  salt  in  solution. 

By  applying  the  method  devised  by  Bodliinder  (Abstr.,  1902,  ii,  63), 
it  is  found  that  the  ions  of  the  complex  salt  contain  one  atom  of  mer- 
cury. 

Assuming  that  the  formula  NajHgSo  is  correct,  it  is  easily  shown 
that  in  solutions  saturated  with  mercuric  sulphide  the  pi-oduct  of  the 
concentrations  of  the  mercury  (Hg")  and  complex  (HgSo")  ions 
must  be  constant.  Measurements  of  the  concentration  of  the  Hg" 
ions,  made  by  means  of  concentration  cells,  showed  that  this  is  the 
case.  The  concentrations  of  the  Hg"  ions  in  the  solutions  of  the  red 
sulp'.iide  tabulated  above  varied  from  3-53  x  10" ^^  (q  300  x  10" ^3.  The 
results  are  used  to  calculate  the  values  of  certain  equilibrium  con- 
stants;  the  probable  values  found  are:  [OH'][HS']/[S"]=  10  and 
[H'][S"J/[HS']=l-2  X  10"'^  By  means  of  these  values  and  the 
known  dissociation  constants  of  water  and  hydrogen  sulphide,  it  is 
possible  to  calculate  the  concentrations  of  the  S"  or  SH'  ions  in 
aqueous  solutions  of  sul])hides.  The  concentration  of  the  S"  ions,  on 
which  the  precipitation  of  metallic  sulphides  depends,  varies,  for 
example,   from  0  09  mol.  per   litre  in  a  normal  solution    of  sodium 
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sulphide  to   1-1x10" ^-^  mols.    per  litre    in   normal  hydrochloric   acid 
saturated  with  hydrogen  sulphide.  T.  E. 

Modified  Hydrogen  Sulphide  Generator.  A.  W.  Browne  and 
M.  F.  Mehli.vg  (/.  Amer.  Chtm.  Soc,  1906,  28,  838— 843).— Certain 
modifications  of  the  Ostwald  gas  generator  are  described  which  effect 
the  following  advantages.  The  variations  in  pressure  which  are 
noticed  with  the  Ostwald  ai.paratus  are  obviated,  and  the  gas  is 
evolved  at  a  uniform  pressure  so  long  as  the  rate  of  consumption  does 
not  exceed  the  maximum  rate  of  generation  of  which  the  apparatus 
is  capable.  The  spent  acid,  when  completely  neutralised,  is  automatic- 
ally discharged  without  altering  the  pressure  in  the  apparatus. 
Another  difficulty  which  is  encountered  with  the  Ostwald  apparatus  is 
the  formation  of  channels  through  the  solid  ferrous  sulphide  by  the 
constant  dropping  of  the  acid  on  one  spot.  This  has  been  overcome 
by  a  device  consisting  of  a  double  dropper.  The  apparatus  requires 
very  little  attention,  is  ftvsily  constructed,  and  is  suitable  for  the  use 
of  large  classes.  For  details,  the  description  and  diagram  in  the 
original  must  be  consulted.  E,  G. 

Isolation  of  Pure  Selenium  from  the  Residues  of  the 
Lead  Chamber.  Hermann  Koch  (D.R.-P.  167457). — The  resi- 
dues of  the  lead  chamber  yield  pure  selenium  when  mixed 
into  a  paste  with  sulphuric  acid  of  moderate  concentration  and 
treated  at  50 — 60°  with  potassium  permanganate,  the  dry  salt  being 
carefully  strewn  over  the  surface  of  the  mixture,  which  is  thoroughly 
stirred  during  the  operation.  The  oxidation,  which  takes  place  in  the 
following  manner,  4KMnO^ -l-5Se -f  6H,S0^  =  2K.2SO^ -I-  4MnS0^  + 
5SeO„  +  6H.,0,  is  complete  when  the  solid  residue  becomes  white, 
whilst  the  acid  liquid  is  red.  Sodium  chloride  is  then  added  to  pre- 
cipitate any  silver  which  may  be  present  and  the  mixture  is  diluted 
and  filtered,  the  selenium  being  precipitated  from  the  acidified  filtrate 
by  means  of  sulphurous  acid.  About  80  per  cent,  of  the  total 
selenium  may  thus  be  isolated,  G.  T.  M. 

Isomorphism  of  Tellurium  and  Selenium.  Giovanni  Pellini 
(Auili.  Accad.  Lincei,  1906,  [v],  15,  i,  629—637.  711— 714).— The 
author  has  studied  the  .solubility  of  mixed  crystals  of  TeBr.,Pb._,  and 
SeBr2Ph2.  The  former  of  these  compounds  is  dimorphous,  crystallising 
from  carbon  disulphide  in  the  tetragonal  system  and  from  benzene  in 
the  triclinic  syst«m,  but  the  latter  crystallises  from  either  of  these 
solvents  in  the  rhombic  system. 

Cold  saturated  solutions  of  the  two  comix)unds  were  mixed  in 
different  proportions,  and  the  mixed  solutions  allowed  to  evaporate  in 
a  thermostat  at  21*^,  In  this  way  mixed  crystals  of  two  distinct  types 
were  obtained  :  (1)  tiiclinic  crystals  containing  from  0  to  51*18 
molecules  per  cent,  of  the  selenium  compound,  and  (2)  rhombic  crystals 
containing  from  9425  to  100  per  cent,  of  the  selenium  compound. 
The  case  is  hence  one  of  isodimorphism. 

By  mixing  nearly  saturated  aqueous  solutionn  of  rubidium  hydrogen 
tellurate  and  rubidium  hydrogen  selenate  in  various  proportions  and 
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evaporating  ilie  mixed  solutions  at  50 — 80°  \mtil  they  deposited 
crj'stals  oil  cooliog,  the  author  has  obtained  mixed  crystals  of  the  two 
salts  containing  from  42  to  53  mols.  per  cent,  of  the  selenate  (compare 
Norris  and  Kingman,  Abstr.,  1902,  ii,  15).  T.  H.  P. 

Borates.  M.  Dukelski  {Zeit.  anorg.  Chem.,  1906,  50,  38—48. 
Compare  Atterberg,  this  vol.,  ii,  281). — The  equilibrium. in  the  system 
potassium  hydroxide — boric  acid — water  and  in  the  corresponding 
system  with  sodium  hydroxide  has  been  investigated  at  30°.  The  compo- 
sition of  both  liquid  and  solid  phases  was  determined  by  Schreinemaker's 
re!^idue  method,  for  which  it  is  not  necessary  to  isolate  the  solid  phase, 
find  the  results  are  represented  on  the  usual  triangular  diagram. 
Under  the  given  conditions,  the  following  potassium  compounds 
exist  in  the  solid  state:  Kp,B,03,2J,HoO ;  1^^0,2  Bo03,4H.O ;  and 
K.20,5B.,03.8H.,0,  whilst  there  are  four  solid  sodium  compounds 
with  the  respective  formulae:  Na20,BoO„,4H<,0 ;  Na^C^.KgO.vSH.O ; 
Na20,2  6^,03,10000;  and  Na.O.SB.OgJOH^O.  '  It  is  probable  that 
other  compounds  exist  under  different  temperature  conditions,  and 
the  investigation  is  being  continued  in  this  direction.  Cr.  S. 

The  Diamond  Problem.  Adolf  Koenig  {Zeit.  Eleklrochem., 
1906,  12,  441 — 444). — After  an  historical  account  of  the  methods 
which  have  been  proposed  for  the  preparation  of  diamond,  experiments 
are  described,  the  object  of  which  was  to  deposit  carbon  from  carbon 
monoxide,  using  diamond  as  catalyst.  A  diamond  was  heated  in 
a  porcelain  tube  in  a  current  of  pure  carbon  monoxide  ;  up  to  1000° 
no  reaction  occurred,  at  1250°  a  ring  of  black  carbon  was  deposited  on 
the  porcelain  tube,  but  the  diamond  remained  entirely  unchanged.  Ap- 
parently the  catalytic  action  of  the  porcelain  was  greater  than  that  of 
the  diamond.  T.  E. 


Measurement  of  Temperature  in  the  Formation  of  Carbo- 
rundum. Samuel  A.  Tucker  and  Alexander  Lampen  (/.  Avier. 
Chem.  AW.,  1900,  28,  853 — 858). — The  experiments  described  were 
carried  out  with  an  electric  furnace  constructed  on  the  lines  of  a 
commeicial  carborundum  furnace.  It  was  provided  with  a  horizontal 
graphite  tube  passing  through  the  centre  and  containing  a  plug  which 
could  be  moved  to  any  desired  section,  and  its  temperature  measured 
by  m.eans  of  an  optical  pyrometer.  The  apparatus  and  method  of 
working  are  described  with  the  aid  of  diagrams. 

After  an  experiment  had  boon  made  and  the  furnace  had  cooled,  a 
section  was  made  exposing  the  graphite  tube.  By  examining  the 
diffei-ent  layers  formed  it  was  found  possible  to  construct  a  curve 
which  combines  the  tempci-aturo  measurements  with  the  measurements 
defining  the  limits  of  tlie  products  (graphite,  carborundum,  and 
siloxicon).  The  average  of  the  results  gives  2220°  as  the  decomposi- 
tion temperature  of  carborundum  into  graphite  and  silicon,  and  1950° 
as  its  temperature  of  formation  (that  is,  the  temperature  at  which  tlie 
amorj)hous  compound  changes  into  the  crystalline  form).  E.  G. 
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Rate  of  Reaction  in  Fused  Silicates.  Cornelio  Doeltek 
{Ztit.  Elektrochem.,  lUOS,  12,  413 — 414) — The  more  complex  silicates 
are  usually  very  viscous  when  fused  and  their  rate  of  crystallisation  is 
extremely  small.  Decomposition  into  simpler  constituents  usually 
accompanies  fusion,  and  owing  to  the  small  rate  of  crystallisation  the 
original  compound  does  not  separate  from  the  melt,  the  simpler 
compounds  crystallising  more  rapidly.  Garnet,  for  example,  decomposes 
into  the  compounds  Ca^SiO^  and  CaAL^SijOg,  which  crystallise  out 
instead  of  the  original  garnet.  Many  other  apparently  anomalous 
phenomena  in  fused  silicates  are  explicable  by  the  small  rate  of 
reaction.  T.  E. 

Production  of  Alkali  Nitrites.  Farbexfabriken  vorm.  Friedr. 
Bayer  6c  Co.  (D.R.-P.  168272). — When  a  mixture  of  ammonia  and 
air  or  oxygen  is  passed  over  certain  oxides  of  the  heavy  metals  at 
about  650^,  the  ammonia  is  oxidised  exclusively  to  nitrous  acid.  A 
large  excess  of  air  is  required,  the  gaseous  mixture  containing  only 
4 — 5  per  cent,  by  volume  of  ammonia.  When  this  reaction  is  carried 
out  with  ferric  oxide  at  700^,  a  continuous  current  of  nitrous  gas 
is  produced,  which  may  be  absorbed  by  aqueous  sodium  hydroxide  or 
carbonate.  G.  T.  M. 

Sulphides  of  Rubidium  and  Caesium.  Wilhel.m  Biltz  and 
Ernst  Wilke-Dorfurt  {Zeit.  anorg.  Chem.,  1906,  50,  67 — 81. 
Compare  Abstr.,  1905,  ii,  162  ;  this  vol.,  ii,  283). — In  former  pipers  it 
has  been  shown  that  the  sulphides  of  rubidium  and  caesium  may  be 
represented  by  the  general  formula  M^S,,,  where  n  denotes  the  whole 
numbers  from  1  to  6,  and  the  mono-,  tetra-,  and  penta-sulphides  have 
been  isolated.  In  the  present  paper,  the  isolation  of  the  di-  and 
tri-sulphides  is  described,  and  an  account  is  given  of  their  properties. 

When  the  pentasulphides  are  heated  in  a  current  of  hydrogen, 
the  rate  of  evolution  of  sulphur  becomes  very  slow  at  points 
corresponding  with  the  composition  of  the  disulphides,  but  the  results 
are  somewhat  complicated  by  the  volatility  of  the  hitter  compounds 
themselves.  On  solution  and  recrystallisation  of  the  residues, 
however,  the  pure  disulphides  are  obtained. 

Rubidium  distdphide,  Rb2S2,H.^O,  occurs  in  lustrous,  colourless 
crystals,  which  dissolve  to  a  colourless  solution  in  water  and  become 
dark  red  on  heating.  Casium  disulphide,  Cs.^So.H^O,  resembles  in  all 
respects  the  corresponding  rubidium  salt.  The  anhydrous  sulphides 
are  dark  red. 

When,  on  the  other  hand,  the  pentasulphides  are  heated  in  a  current 
of  nitrogen,  the  rate  of  evolution  of  .sulphur  diminishes  at  points 
corresponding  with  the  composition  of  the  trisulphides,  and  on 
dissolving  the  residues  and  recrystallising,  the  latter  compounds 
are  obtained  in  a  pure  state. 

huhidium  trisulphide,  libjSg.H^O,  forms  yellow,  lustrous  leaflets  ; 
the  corresponding  ritsium  compound,  CsjSj.HoO,  also  occurs  in 
yellow  lealleta.  The  latter  compound  was  also  obtained  in  the 
anhydrous  form  in  red  leaflets. 

The  rubidium   sulphides  are    much  leas   hvgroscopic  than  those  of 
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caesium.     Further,    csesium    disulphide    is    more    volatile    than    the 
corresponding  rubidium  salt. 

The  paper  concludes  with  a  summary  of  the  methods  of  preparation 
and  properties  of  all  the  sulphides  referred  to  in  the  three  papers. 

G.  S. 

Rate  of  Autoracemisation  of  Optically  Active  Ammonium 
Salts.  Hans  Goldschmidt  {Zeit.  Elektrochem.,  1906,  12,  416 — 418). 
— In  the  reversible  conversion  of  an  active  substance  into  its  optically- 
opposite  modification,  the  velocity  constants  of  the  two  reactions 
are  equal,  hence  the  equation  dxjdt  =  k{a  —  x)  -  k'x  becomes 
dxjdt  =  k{a  —  2x).  The  rotatory  power  of  the  solution  is,  however,  a 
measure  of  a  -  2x,  because  each  dextrorotatory  molecule  which  disappears 
gives  rise  to  a  Isevorotatory  molecule.  Hence  the  conclusion  drawn 
by  Wedekind  (this  vol.,  i,  419)  is  correct  apart  from  any  hypothesis  as 
to  the  mechanism  of  the  change.  It  is  also  shown  that  when  no 
racemic  compound  is  formed  the  free  energy  of  the  change  of  any 
optically  active  substance  into  the  racemic  modification  is  27^7'log2 
per  molecule  and  that  the  partial  vapour  pressure  of  each  constituent 
in  the  racemic  mixture  is  one-half  its  vapour  pressure  in  the  free 
st  ite.  Hence  it  is  impossible  to  separate  such  a  mixture  by  processes 
such  as  freezing  or  evaporation.  The  possibility  of  such  a  separation 
would  indicate  the  presence  of  a  racemic  compound.  T.  E. 

Higher  Forms  of  Combination  of  Silver.  G.  A.  Barbieri 
{Atti  R.  Accad.  Ltncei,  19u6,  [v],  15,  i,  500  —  504). — According  to 
several  observers,  electrolysis  of  a  neutral  solution  of  silver  nitrate 
leads  to  the  deposition  on  the  anode  of  a  peroxide  of  silver  which 
contains  a  higher  proportion  of  oxygen  than  AgoOo,  and  which 
graiJually  decomposes  into  the  latter  and  oxygen  at  the  ordinary 
temperature. 

The  position  of  silver  in  the  periodic  system  of  the  elements 
between  copper  and  gold  would  render  possible  the  existence  of  a 
compound  of  the  formula  AggOg,  which  would  be  intermediate  in 
stability  between  the  corresponding  copper  and  gold  compounds. 

On  mixing  a  concentrated  nitric  acid  solution  of  this  superoxide 
with  aqueous  potassium  permanganate,  the  solution  acquires  a  reddish- 
brown  colour,  which,  on  the  gradual  addition  of  dilute  hydrogen 
peroxide  solution,  changes  to  the  charactt-ristic  violet  colour  of 
permanganate.  Cerous  salts  are  immediately  reduced  in  the  cold  by  a 
nitric  acid  holution  of  the  superoxide,  which  is,  however,  not  reduced 
by  lead  or  manganese  dioxide. 

The  superoxide  is  hence,  according  to  Piccini's  rule,  not  a  true 
peroxide,  but  a  higher  oxide  of  silver.  In  its  behaviour  towards 
hydrogen  peroxide  and  cerous  salts,  and  also  in  possessing  metallic 
conductivity,  it  exhibits  a  close  analogy  with  lead  dioxide. 

On  electrolysing  a  cold  saturated   solution   of  potassium  hydrogen 

carbonate,  using  silver  eUcttodes,  the  anode  becomes  at  first  covered 

with  a  layer  of  black  oxide,  and  this,  gradually  passing  into  solution, 

gives   to   the   anodic   liquid    a   reddish-brown    colour.      This    colour 

-disappears   slowly  if    the   current  is  stopped    or   instantaneously    on 
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additiou  of  ammonia,  hydrogen  peroxide,  or  a  reducing  agent  such  as 
a  salt  of  hydrazine  or  hydroxylamine.  A  solution  with  the  same 
colour  and  other  properties  as  the  above  may  be  more  readily  obtained 
by  heating  a  solution  of  silver  carbonate  in  potassium  hydrogen 
carbonate  with  potassium  persulphate.  A  more  stable  solution,  which 
can  be  kept  for  several  weeks  in  the  dark,  may  be  prepared  from 
sodium  pyrophosphate,  silver  nitrate,  and  potassium  persulphate. 

In  these  reddish-brown  solutions,  the  silver  exists  in  a  highly 
oxidised  condition  and  is  capable  of  oxidising  ferrous  or  cobaltous 
SHlts.  T.  H.  P. 

Estimation  of  the  Atomic  Weight  of  Copper.  Erkst  Mur- 
MANN  {Monatsh.,  1906,  27,  351—361.  Compare  Abstr.,  1897,  ii,  346).— 
The  author  has  determined  the  atomic  weight  of  copper  by  alrernate 
reduction  and  oxid ition  of  the  pure  copper  previously  described  {loc. 
cit.).  As  a  porcelain  crucible  alters  in  weight  on  prolonged  heating 
over  a  Bunsen  flame,  the  copper  was  heated  in  a  double  crucible.  The 
variations  in  the  results  obtained,  63513  — 64:153  (0  =  16),  are 
consequent  probably  on  the  absorption  of  air  by  the  porous  reduced 
copper.  The  author  discusses  the  results  and  deduces  the  most  probable 
value  for  the  atomic  weight  of  copper  as  6353  + 003.  G.  Y. 

Effect  of  Certain  Elements  on  the  Structure  and  Properties 
of  Copper.  Arthur  H.  Hiorns  {J.  Soc.  Chem.  Ind.,  Iy06,  25, 
616 — 624). — For  details  of  the  results  obtained,  the  original  paper 
should  be  consulted,  but  the  main  conclusions  arrived  at  are  that  the 
malleability  of  copper  is  scarcely  affected  by  the  addition  of  small 
quantities  of  phosphorus,  is  sligiitly  diminished  by  arsenic,  and  stdl 
more  so  by  antimony.  Lead  renders  copper  imperfectly  malleable, 
whilst  bismuth  makes  it  quite  unworkable.  Arsenic  or  antimony 
added  to  copper  containing  lead  or  bismuth  diminishes  the  brittleness 
caused  by  the  lead  or  bismuth.  P.  H. 

Action  of  Iodine  on  Mercurous  and  Mercuric  Sulphates. 
Kamillo  Brueckner  {Monatsh.,  1906,27,  341 — 349). — When  powdered 
together  and  carefully  heated  over  a  free  flame  in  the  proportion 
6Hg20:12I.j,  mercurous  oxide  and  iodine  form  mercuric  iodide  and 
lodate,  which  can  be  separated  by  means  of  absolute  alcohol ;  the 
reaction  takes  place  slowly  at  the  ordinary  temperature  in  presence  of 
water,  more  quickly  on  boiling  with  water,  but  only  extremely  slowly 
in  presence  of  alcohol.  The  same  products  are  formed  by  the  inter- 
action of  mercuric  oxide  and  iodine  (6HgO  :  61.^)  when  heated,  or  in 
water  at  the  ordinary  tem{)erature  ;  the  reaction  takes  place  only 
.slowly  in  alcoholic  solution,  aldehyde  being  formed. 

The  interaction  of  anhydrous  mercuious  sulphate  and  iodine  at  high 
temperatures  leads  to  the  formation  of  mercuric  iodide,  mercuric 
sulphate,  and  free  sulphuric  acid.  In  water,  the  products  of  the  reliction 
are  mercuric  iodide  and  iodate  and  sulphuric  acid  ;  if  alcohol  is  present, 
it  is  oxidised  f.artially  to  aldehyde. 

When  heated,  mercuric  sulphate  and  iodine  interact  only  to  a  small 
extent,  which   is   dependent   probably  on  the   decomposition  of  tie 
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sulphate,  but  in  presence  of  water  they  yield  products  varying  with 
the  order  and  proportion  of  mixing.  The  yellow  basic  sulphate  formed 
by  adding  a  small  amount  of  water  to  mercuric  sulphate  reacts  with 
iodine  slowly,  forming  a  white  mass ;  this  is  decomposed  by  excess  of 
water  in  a  complicated  manner.  A  similar  white  substance  is  formed 
by  grinding  mercuric  sulphate  with  mercuric  iodide  or  with  iodine  and 
a  small  amount  of  water  (compare  Ditte,  Abstr.,  1905,  ii,  391).  If 
mercuric  sulphate  and  iodine  are  ground  together  and  much  water 
added,  the  product  contains  mercuric  iodide  and  iodate.  In  presence  of 
alcohol,  mercuric  sulphate  and  iodine  form  mercuric  iodide  and  iodate 
and  sulphur  trioxide,  the  alcohol  being  oxidised  to  aldehyde.     G.  Y. 

Preparation  of  a  Basic  Aluminium  Sulphate.  Peter  Spence 
&  Co.  (D.R.-P.  167419). — A  crystalline  basic  aluminium  sulphate, 
AlgOg  2SO3,  may  be  prepared  by  heating  an  excess  of  alumina  with 
sulphuric  acid,  sp.  gr.  1*475,  in  an  autoclave,  and  treating  the  solution 
with  a  sufficient  amount  of  calcium  carbonate  or  hydroxide  to  increase 
the  basicity  of  the  sulphate  to  about  20  to  28  per  cent,  calculated  on 
the  amount  of  alumina  required  to  form  the  normal  sulphate.  The 
clear  solution  after  this  treatment  is  evaporated  under  reduced 
pressure  until  the  crvstals  of  the  basic  sulphate  begin  to  separate. 

G.  T.  M. 


Chemistry  of  Iron.  Hanns  von  Jijptner  {Ber.,  1906,  39, 
2376 — 2402). — A  lecture  delivered  before  the  German  Chemical 
Society.  G.  Y. 

Silicon  Compounds  of  Iron.  Formation  of  Silicides  in  the 
Electric  Furnace.  B.  L.  Vanzetti  {Gazzetta,  1906,  36,  i, 
498 — 513). — In  the  interior  of  the  silicious  mass  obtained  from  an 
electric  furnace  in  which  coke,  sand,  and  lime  were  heated  together  at 
a  temper.ituie  of  about  3000°,  the  author  found  metallic  buttons  having 
the  sp.  gr.  5*76 — 629,  a  hardness  of  about  7  on  Mohr's  scale,  and  the 
composition  FeSi.  The  chemical  characters  of  the  substance  point  to 
its  being  a  chemical  individual,  as  also  does  the  absence  of  magnetic 
properties.  The  iron,  which  occurs  to  the  extent  of  3  per  cent,  of 
ferric  oxide  in  the  coke,  doubtless  combines  firstly  with  carbon,  the 
latter  being  subsequently  displaced  by  silicon  formed  by  reduction  of 
the  silica  present. 

Similar  experiments  at  a  higher  temperature  than  3000°  yielded 
masses  varying  in  appearance  and  sp.  gr.  (3"96 — 554)  and  more 
readily  acted  on  by  reagents  than  FeSi.  One  of  the  buttons  had  a 
sp.  gr.  approximately  equal  to  that  of  FeSio.  but  its  composition  did 
not  correspond  with  this  formula.  T.  H.  P. 

Co-ordination -isomerism  and  Polymerism  among  the 
Chromium  Salts.  Paul  Pfeiffek  {Annulen,  1906,  346,  28—81. 
Compare  Abstr.,  1905,  i,  33,  and  this  vol.,  i,  71). —  By  co-ordination- 
isomerif^m  is  under.stood   the  isomerism  which  arises  from  the  luiion  of 
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complex  ious.  In  the  first  case,  the  negative  radicle  of  such  a  pair  of 
isomeric  salts  is  combined  with  one  of  the  so-called  '*  central-atoms  " 
in  one  isomeride,  whilst  in  the  other,  another  atom  has  become  the 
"  central-atom,"  a  change  in  valency  at  the  same  time  taking  place, 
thus:  [Pt'(NH3)J,Pt'XM^  is  isomeric  with  [Pt''Cl2(Ntf3)J,Pt"Cl,. 
In  the  second  case,  which  is  the  more  common,  the  groups  of  the 
complex  ions  mutually  replace  one  another,  thus  : 

[Co(NH3),][Co(N02),] 
and  [Co(NH3),(N0.3)2][Co(NOo),(NH3),]  or  [Cu(NH3),][PtClJ  and 
[CuCl4J[Pt(NH3)^],  The  replacement  of  one  group  by  the  other 
in  the  complex  ions  of  the  co-ordination-isomerides  brings  about  a 
change  of  valency  in  the  ion,  the  valency  finally  becoming  nil  ;  thus  : 
[Co(XH3VJ'"[Co(NO.y'" ;        [Co(NH3)3(NO,)]"[Co(NH3)(NO,),]"  ; 

[Co(NH3),{NO,y'[Co(NH3),(NO,)J'; 
and  [Co(XH3)3{NOo)3]«[Co(NH3)3(NO.,)3]'^.     The  molecular  formula  of 
the  last  compound  is  only  half  that  given  ;  the  other  compounds  are 
polymerides. 

Co-ordination-isomerism  is  well  shown  among  the  oxalo-cobalt  and 
-chromium  salts,  which  have  an  analogous  constitution  to  the  salts 
[Cr  en3][Cr(C20j3]  (greyish -green)  and  [Cr  en2(C.30J]LCr  en{C20^)]  (red) 
(en  =  ethylenediamine)  (loc.  cit.),  the  group  NHg  taking  the  place  of 
the  group  en.  Thus  the  salt  [Cr(NH3)^][Cr(C20^)3]  is  green  and 
yields  with  hydrogen  bromide  a  hexamminechromium  bromide,  whilst 
the  salt  [Cr(NH3)4(C.20J][Cr(NH3)2(C20,)2],3H20  is  red  and  gives 
with  nitric  acid  the  nih•ate,\Qv{l^'S.^^{Q.f)^\.'^0.;^.  These  compounds 
are  related  to  the  chromium-cobalt  salts,  CrCo(C20^)„6a  (a  =  co- 
ordinative  univalent  groups),  for  example :  [Cr  en3][Cr(C20^)3]  ; 
[Cr  en2(CoOJ][Co  en(C204),] ;  [Cr  en(C20^)4[Co  enj(C,0^)J ; 

[Cr2(C20,)3][Co  en;^. 
In  the  order  just  given,  the  colour  of  these  salts  passes  from  green 
through  red  to  brown.  Their  constitution  was  arrived  at  by 
decomposition  with  hydrobromic  acid.  In  no  case  was  a  transforma- 
tion of  one  isomeride  into  another  observed.  Analogous  salts  in 
which  ammonia  or  propylenediamine  takes  the  place  of  ethylene- 
diamine  have  been  prepared.  It  is  noted  that  the  colour  of  the  salts 
[Cr(XH3)g][Cr(C20j3]  and  [Cr  en3][Cr(C20j3]  is  affected  by  the  nature 
of  the  illumination ;  in  daylight  they  are  green  or  greyish -green,  but 
in  electric  light  appear  brown. 

The  corresponding  chromium-cobalt  cyano-salts,  originally  prepared 
by  Jorgensen  and  Braun,  have  been  investigated,  and  their  constitution 
fixed  by  means  of  their  reaction  with  silver  nitrate. 

In  the  case  of  the  thiocyano-compounds,  two  stereoisomeric  salts 
have  been  observed,  together  with  a  third  which  appears  to  be  poly- 
meric. They  are  flesh-coloured,  insoluble  powders,  and  react  character- 
istically with  chlorine,  their  constitution  l>eiug  thus  determined.  They 
are  formed  in  the  following  reactions:  [Cr  en3]Cl3-H[Cr(SCN)9]K3  = 
3KCI  +  [Cr  en3][Cr(.>SCN)J  =  Cr,  en,(SCN)«;  3[Cr  eno(SCN)o]Cl  -h 
[Cr(SCN)g]K3  =  3KCI  -f-  [Cr  en2(SCN)2]3[Cr(SCN),]  -  Cr/enj(SCN),2,  a 
cis-  or  trans-compound. 

A  number  of  triethylenediamine-  and  tripropylenediamine-cobalt 
salts  were  prepare<^l  from  chioropentamminecobalc  chloride  and  ethylene- 
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or  propylene-diamine  monohydrate,  ammonia  being  evolved  and  a  yellow 
base  formed,  from  which  the  salts  can  be  obtained. 

The  following  hitherto  unknown  salts  have  been  prepared  : 

[With  S.  Basci.] — Chrommmhexammine  chromotrioxalate, 
[Cr(NH3),][Cr(CA)3].3H,0. 
crystallises  in  dark  green  leaflets  ;  chromiumoxalotetrammine  diammine- 
chromodioxalate,  [Gr{'N'K^\{Cp,)][Cr(Nil^\{CoO_^)^]:^l{,0,  in  orange- 
red  scales ;  chroiniumhexammine  cobaltolrioxalate, 
[Cr(NH3),][Co(CA)3]-3H,0, 
in  green  leaflets  ;  cohalthexammine  chromotrioxalate, 
[Co(NH3),][Cr(CA)3]-3H,0, 
in  brown  leaflets  ;  and  cohalthexammine  cobaltolrioxalate, 

_   [Co(NH3),][Co(aO,)3],3H,0, 
is  a  green,  crystalline  powder. 

[With  A.  Trieschmann.] — Chromiumtriethylenediamine  cohaltoiri- 
oxalate,  [Cr  en3][Co(Co04)3],  is  a  grass-green  precipitate  ;  cobalt-iri- 
ethylenediamine  chrom.otrioxalate,  [Co  en3][Cr(C204)3].6HoO,  a  brown, 
ciystalline  precipitate  ;  cohaltoxaloditthyletiediamine  chromoethylenedi- 
aminedioxalate,  [Co  en2(C204)][Cr  en(Co04)2],2HoO,  a  red,  crystalline 
precipitate,  and  cobalt-triethylenediamine  chromotrioxalate, 

[Co  en3][Cr(C204)3],a;H,0, 
a  grass-green,  crystalline  precipitate. 

[With  Th.  Gassmann.] — Cobalt-triethylenediamine  bromide, 
(Co  en3)Br3,3H20, 
crystallises  in  yellow  needles,  the  iodide  (with  H20)forms  yellowcrystals, 
and  the  thiocyanate,  which  is  anhydrous,  dark  yellowcrystals.  Cobalt- 
tripropylenediamine  chloride,  (Co  pn3)Cl3,H20,  is  a  yellow,  crystalline 
powder,  whilst  the  bromide  and  iodide  (with  H2O)  form  yellow  needles  ; 
the  anhydrous  thiocrjanate  is  a  pale  yellow  precipitate,  and  the  nitrate 
crystallises  in  yellow  needles.  Cobalt-tripropylenediamine  cobaltihexa- 
cyanide,  (Co  pn3)[Co(CN)g],2H20,  crystallises  in  yellow  needles,  and 
the  corresponding /e?-rzcya?iic?e,  (Co  pn3)[Fe(CN)g],3H20,  reddish-yellow 
needles.     Cobalt-tripropylenediamine  chromotrioxalate, 

(Co  pn3)[Cr(C20,)3],a;H20, 
is    a  chocolate-coloured,  crystalline  precipitate,    whilst   the    isomeric 
chromium  cobaltitrioxalate,  (Cr  pn3)[Co(C204)3],a;H20,  is  a  green  powder. 

[With  M.  Haimann.] — Chroviiumhexammine  cohaltihexacyanide, 
[Cr(NH3)y][Co(CN)g],  crystallises  in  yellow  needles,  and  the  isomeric 
cohalthexammine  chromihexacyanide,  [Co(NH3)g][Cr(CN)g],  in  needles 
Chromium triethylenediamine  cohaltihexacyanide, 
(Cr  en3)[Co(CN);].2H20, 
crystallises  in  yellow  leaflets,  and  cobalt  triethylenediamine  chromihexa- 
cyanide, (Co  en3)[Cr(CN),j].2H._,0,  in  dark  yellow  needles.  Chroraium- 
tripropylenediamine  cohaltihexacyanide,  ((.'r  png)[Co(CNg)],a;H.^O,  is  a 
powder,  whilst  the  isomeric  cobalt-tripropylenediamine  chromihexa- 
cyanide crystallises  with  3H.,0.  Chromiumtriethylenediamine  chromi- 
hexathiocyanate,  (Cr  eng)[Cr(SCN)g],  is  a  flesh-coloured  precipitate. 

Chromiumdithiocyanodiethyienediamine  chromihexathiocyanate, 
^  [Cr  en2(SCN)2]3[Cr(SCN)e], 
exists  in  two  isomeric  modifications,  a  cis-  and  a  trans  form. 

K.  J.  P.  O. 
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Attempt  to  prove  the  Existence  of  Chromic  Acids  by  means 
of  the  Electrical  Conductivity.  Tullio  Costa  {Gazzetta,  1906,36,  i, 
535 — 540). — EbuUioscopic  measurements  of  chromic  acid  in  aqueous 
solution  show  that  solutions  not  too  concentrated  when  heated  at  100° 
contain  the  acid  H^Cr^Oy  and  not  HoCrO^.  This  result  confirms  that 
arrived  at  by  cryoscopic  measurements  (Ostwald,  Abstr.,  1888,  1009). 

Further,  a  solution  of  chromic  acid  prepared  by  Moissan's  method 
(Ab.str.,  1884,  1267)  has  the  same  electrical  conductivity  when  cooled 
to  0^  either  directly  or  after  heating  to  100°,  so  that,  even  by  the  latter 
treatment,  no  H^CrO^  is  formed  in  solution.  T.  H.  P. 

Chromic  Acid  as  an  Oxidising  Agent.  I.  Karl  Seubert  and 
J.  Carstens  {Zeit.  anorg.  Chem.,  1906,  50,  53 — 66). — The  majority  of 
the  experiments  were  made  with  very  dilute  solutions  of  chromic  acid, 
potassium  iodide,  and  hydrochloric  acid,  the  iodine  set  free  after  a 
deGnite  interval,  usually  ten  minutes,  being  titrated  in  the  usual  way. 
By  using  Ostwald's  "  isolation "  method  (the  other  substances  being 
used  in  considerable  excess)  it  is  shown  in  three  series  of  experiments 
that  the  reaction  velocity  is  proportional  to  the  concentrations  of 
chromic  acid,  iodine  ion,  and  hydrogen  ion  respectively,  so  that  the 
reaction  is  termolecular. 

In  attempting  to  formulate  the  mechanism  of  the  reaction,  consider- 
able uncertainty  arises  from  the  fact  that  the  constitution  of  solutions 
of  chromic  acid  is  not  thoroughly  understood.  According  to  Abegg 
and  Cox  (Abstr.,  1904,  ii,  662),  Cr.^O/'  and  CrO^"  ions  are  present,  as 
well  as  undissociated  CrOj  molecules.  On  this  basis  it  is  suggested  that 
the  time  reaction  may  be  that  represented  by  the  equation 
CrOj  +  H" +I'  =  Cr02l'0H,  followed  by  a  rapid  reaction  in  which  the 
latter  compound  enters  into  double  decomposition  with  hydriodic  acid 
to  produce  iodine,  water,  and  a  chromic  salt.  Alternative  schemes, 
which  are  also  in  accord  with  the  experimental  facts,  are  suggested. 

Ct.  S. 

Electrolytic  Preparation  of  Vanadous  Salts  and  Properties 
of  Vanadous  and  Vanadic  Salts.  Luigi  Marino  i^Zeit.  anorg.  Chem., 
1906,  50,  49 — 52.  Compare  Piccini  and  Marino,  Abstr.,  1902,  ii, 
663). — In  a  recent  paper,  Rutter  (this  vol.,  ii,  366)  has  recom- 
mended a  mercury  cathode  for  the  reduction  of  vanadic  acid  to 
vanadous  salts  instead  of  the  platinum  cathode  employed  by  the  author, 
but  the  latter  now  points  out  that  in  sulphuric  acid  solution  under 
suitable  conditions  the  reduction  proceeds  rapidly  at  a  platinum  cathode 
and  the  yield  i.s  very  good.  The  results  are  not  so  favourable  in 
hydrogen  chloride  or  in  neutral  solution,  owing,  in  the  latter  case,  to 
formation  of  oxy-salts.  Rutter  recommends  the  reducing  action  on 
silver  sulphate  solution  as  a  test  for  vanadous  .salts,  but  it  is  now 
.shown  that  this  test  is  not  conclusive,  as  vanadic  salts  also  give  a 
precipitate  with  silver  sulphate,  being  transformed  to  quinquevalent 
vanadium.  The  copper  test  already  recommended  by  the  author  is  not 
open  to  this  objection,  and  possesses  the  additional  advantage  of  being 
practically  quantitative.  Further,  the  copper  test  is  only  slightly  less 
sensitive  than  the  silver  test.  Q.  S. 
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Action  of  Hydrogen  Peroxide  on  Bismuth  Salts.  L.  Moser 
(Zeit.  anorg,  Ckem.,  1906,  50,  33 — 37). — WheQ  a  solution  of  bismuth 
nitrate,  acidified  with  nitric  acid,  is  added  slowly  to  a  3  per  cent,  solu- 
tion of  hydrogen  peroxide  mixed  with  a  large  volume  of  strong  solution 
of  ammonia,  the  dark  yellow  precipitate  which  is  at  first  produced  soon 
becomes  a  paler  yellow  and  oxygen  is  evolved  rapidly.  The  washed 
and  dried  precipitate  has  the  approximate  composition  BiO-OH,  and  a 
small  quantity  of  basic  nitrate  is  also  present,  but  no  higher  oxide  of 
bismuth.  The  author  considers  that  the  peroxide  first  produced,  per- 
haps BioO^,  is  completely  decomposed  by  interaction  with  hydrogen 
peroxide  according  to  the  equation  BigO^  +  HgOo  =  BioOg  -f-  HgO  +  0^. 

G.  S. 

History  of  Colloidal  Gold.  Ludwig  Vanino  {J.  pr.  Chem.,  1906, 
[ii],  73,  575 — 576.  Compare  \^anino  and  Hartl,  this  vol.,  ii,  367). — 
The  author  draws  attention  to  descriptions  of  colloidal  gold  occurring 
in  early  chemical  literature,  and  to  its  supposed  medicinal  effects. 

G.  Y. 

Preparation  of  Hydroxyloplatidiammine  Sulphate.  Nazareno 
Tarugi  {Gazzetta,  1906,  36,  i,  364 — 366). — A  quantitative  yield  of 
hydroxyloplatidiammine  sulphate  may  be  easily  obtained  as  follows. 
Excess  of  a  strongly  ammoniacal  solution  of  ammonium  persulphate  is 
added  to  aqueous  platinic  chloride  and  the  liquid  heated,  when  the 
yellow,  crystalline  precipitate  formed  in  the  cold  re-dissolves.  When 
maintained  for  some  time  at  near  its  boiling  point,  the  solution  deposits 
the  hydroxyloplatidiammine  sulphate  as  a  white,  fiocculent  precipitate, 
which  only  requires  filtering,  washing  until  neutral  and  free  from 
chloride,  and  drying.  T.  H.  P. 


Mineralogical    Chemistry. 


Crystals  of  Sulphur  from  the  Deposits  of  Miera  and  Valea- 
Sarei  (Roumania).  Th.  Nicolau  {Ann.  Sci.  LJ'mv.  Jassy,  1906,  4, 
72 — 74). — The  angles  of  a  number  of  octahedral  crystals  from  the 
districts  indicated  in  the  title  have  been  measured,  and  the  results  are 
given  in  tabular  form.  G.  S. 

Gases  present  in  Rock-salt  and  in  the  Mud  Volcanoes  of 
Roumania.  N.  Costaciiescu  {Ann.  Sci.  Univ.  Jassy,  1906,  4, 
3 — 59). — The  gases  occluded  in  the  rock-salt  deposits  and  those 
escaping  from  mud  volcanoes  in  many  different  districts  of  Roumania 
have  been  examined.  To  obtain  the  gases  from  rock-salt  without 
access  of  air,  blocks  of  the  material  are  dissolved  in  boiling  air  free 
water  and  the  evolved  gas  coUe'.ted  over  mercury.  A  method  of 
obtaining   the  gas  by  grinding  the   rock-salt  under  mercury  is  also 


MTNERAI.OaiCAL  CHEMISTRY.  G19 

described.  As  regards  the  gases  from  salt,  the  analytical  results  show 
that  there  are  great  differences  both  in  the  mode  of  distribution  and 
in  the  composition  of  the  gas,  and  that  thei-e  is  no  relation  between  the 
quantity  of  gas  and  the  foreign  matter  in  the  salt.  As  regards  com- 
position, the  gases  may  be  roughly  divided  into  two  classes  :  (a)  those 
containing  5 — 30  per  cent,  of  nitrogen  and  a  large  quantity  of  methane  ; 
(h)  those  which  are  largely  composed  of  nitrogen,  some  containing  as 
much  as  92  per  cent.  A  typical  example  of  the  first  class  had  the 
following  composition  :  methane  82,  ethane  98,  olefines  1-26  per  cent., 
and  small  amounts  of  oxygen  and  nitrogen.  A  mixture  belonging  to 
the  second  class  contained  methane  08,  ethane  1"55,  oxygen  7*5,  and 
nitrogen  90  per  cent.  The  gases  are  practically  free  from  carbon 
dioxide  ;  there  is  no  petroleum  or  higher  members  of  the  olefine  series  ; 
and  there  is  no  constant  relation  between  the  amounts  of  nitrogen  and 
oxygen.     The  nitrogen  is  free  from  argon. 

The  gases  from  mud  volcanoes  are  of  corresponding  composition,  and 
probably  of  similar  origin,  to  the  mixtures  occluded  in  rock-salt,  the 
only  important  difference  being  that  the  former  contain  considerably 
more  carbon  dioxide. 

The  question  as  to  the  origin  of  the  gases  is  discussed,  and  reasons 
are  given  for  supposing  that  they  arise  from  the  slow  decay  of 
marine  fauna  brought  into  the  lagoons  where  the  salt  has  deposited. 
It  is  considered  that  the  variations  in  composition  arise  from  fluctua- 
tions in  the  amount  of  the  marine  organisms. 

The  results  obtained  by  other  observers  who  have  investigated 
natural  gases  are  fully  discussed  and  a  bibUograpby  is  added.     G.  S. 

Formation  of  Oceanic  Salt  Deposits.  XLVIII.  Limit  oi 
Existence  and  Decomposition  of  Boronatrocalcite ;  Trical- 
cium  Pentaborate  and  the  Artificial  Production  of  Pander- 
mite.  Jacobus  H.  van't  Hoff  {Sitzungsher.  K.  Akad.  Wiss.  Berlin, 
1906,  566 — 574.  Compare  this  vol.,  ii,  456). — Boronatrocalcite 
does  not  exist  at  83°,  the  higher  limit  of  temperature  at  which  a 
detailed  examination  of  the  formation  of  the  salt  deposits  has  been 
carried  out.  It  breaks  up  at  a  lower  temperature,  according  to  the 
equation  2NaCaB509,8H20  =  Na2B^07,5H20  +  CajB^O^JHoO  -I-  4H2O. 
The  exact  temperature  at  which  this  takes  place  has  not  y)een 
determined,  for  another  calcium  borate  (tricalciumpentaborate, 

Ca3B,,0,3.9H20) 
18  formed  and  lowers  the  temperature  at  which  this  transformation 
proceeds.  The  transition  temperature  in  presence  of  the  tricalcium 
pentaborate  in  below  85°,  and  since  the  presence  of  sodium  chloride 
lowers  such  temperatures  on  the  average  to  the  extent  of  20°,  boro- 
natrocalcite cannot  exist  above  65°,  a  conclusion  which  is  supported 
by  direct  experiment  with  a  dilatometer.     The  reverse  formation  of 

k boronatrocalcite  can  be  observed  if  the  reacting  mixture  is  well 
stirred.  The  conditions  of  existence  of  natroborocalcite  at  25^  are 
shown  by  means  of  a  diagram.  When  heated  to  the  boiling  point  with  a 
solution  saturated  with  regard  to  sodium  and  potassium  chloride,  boro- 
natrocalcite decomposes  with  formation  of  pandermite, 
CagB,oO,8,15HjO. 
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The  product,  which,  after  remaining  in  contact  with  the  solution  for  a 
tew  days,  forms  well-developed  crystals,  corresponds  very  closely 
with  the  formula  given.  H.  M.  D. 

Crystalline  Form  and  Deformation  of  Bischoflte  and  Related 
Chlorides  of  Cobalt  and  Nickel.  Otto  Mugge  {Jahrh.  Min.,  1906, 
i,  91 — 112).— Natural  crystals  of  bischofite,  MgClg.GHaO,  have  not 
previously  been  measured  :  crystals  from  Yienenburg,  in  Hanover,  are 
monoclinic  [«  :  6  :  c  =  1  '3872  :  1  :  0-8543  ;  fi  =  93°42'].  The  crystals  are 
readily  deformed  by  gliding  along  the  prism  planes  {110}.  The  cor- 
responding cobalt  and  nickel  salts  are  not  isomorphous  with  bis- 
chofite ;  the  crystallographic  constants  are' :  for  CoClgjBHgO 
[a:  6  :c=l-4573: 1:0-9445;  )3  =  57°46'];  for  NiClo.eH^O  [a:h:c  = 
1-4792: 1:0-9468;  ;8  =  57°58'].  Crystals  of  these  "are  also  readily 
deformed,  but  along  different  planes  of  gliding  from  those  of  bischofite. 

L.  J.  S. 

Secondary  Minerals  from  Otavi,  German  S.W.  Africa : 
a  New  Cadmium  Mineral.  Otto  Schneider  {Centr.  Min.,  1906, 
388 — 389). — A  preliminai-y  account  is  given  of  several  minerals  from 
the  oxidation-zone  of  the  copper-deposits  of  Otavi ;  namely,  chessylite 
(massive  and  as  crystals  rich  in  faces),  malachite  (fibrous  aggregates 
and  pseudomorphs  after  chessylite),  aurichalcite,  cerussite  (twinned 
crystals),  pyromorphite,  linarite,  calamine  (ZnCOg),  olivenite,  green- 
ockite  (as  a  thin,  lemon-yellow  encrustation  on  malachite),  and  a  new 
mineral  which  is  named  otavite,  after  the  locality.  This  forms  white  to 
red,  crystalline  crusts  lining  cavities  ;  it  has  a  strong  lustre  inclined 
to  metallic-adamantine  in  character.  The  minute  curved  rhombohedra 
have  an  angle  of  about  80°.  Analysis  shows  the  mineral  to  be  a  basic 
cadmium  carbonate  containing  61-5  per  cent,  of  cadmium. 

L.  J.  S. 

Argentiferous  Lead  Mineral  from  Rosseto,  in  Elba.  Nazareno 
Tarugi  and  A.  Calamai  {Gazzetta,  1906,  36,  i,  366— 369).— On 
analysis,  this  mineral  gave  the  following  results,  expressed  in  parts  per 
1000: 

CaO,  MgO,  &c. 
Pb.       SiOa-        S.     C03(calo.).  FcjOg.       Ag.  Cu.         HjO.     and  loss.  Total. 

775       666       106        29-151        10-2        1-21        5-889        0-47        5-48        1000 

These  elements  are  probably  combined  as  : 

CaO,  MgO,  &c. 
PbS.        PbCOj.     Ag„S.      CuS.      SiOj.    FejOj.    HjO.      and  loss.     Total. 
779-03       129-47       1-38       7-37       66-6       10-2      0-47  5-48  1000 

T.  H.  P. 

Scheelite  from  Traversella.  Ferruccio  Zambonini  {Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  i,  558— 565.  Compare  Colomba,  this  vol.,  ii, 
369). — The  author  describes  the  forms  of  various  scheelite  crystals  from 
Traversella,  and  confirms  the  ^tatement  of  Colomba  {loc.  cit.)  that  the 
angular  deviations  found  in  natural  scheelite  crystals  are  independent 
of  the  composition. 
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The  best  methods  of  preparing  ai-titicial  scheelite  crystals  are  those 
of  Drevermann  and  of  Mace.  The  habit  of  the  crystals  thus  obtained 
depends  greatly  on  the  conditions  under  which  they  are  formed. 

T.  H.  P. 

Minerals  from  the  Granite  of  S.  Fedelino  (Lake  Como).  Emilio 
Repossi  {Atii  R.  Accad.  Lincei,  1906,  [v],  15,  i,  505 — 512). — The 
author  describes  the  characters  of  specimens  of  quartz,  calcite,  titanite, 
epidote,  prehnite,  muscovite,  chlorite,  and  laumontite  found  in  the 
granite  of  S.  Fedelino,  in  which  they  occur  only  rarely.  T.  H.  P. 

Vesuvian  Ash  of  April,  1906.  Arbiex  Johnsex  {Cenir.  Min.,  1906, 
385 — 387). — The  grey  a*h  which  fell  at  Naples  on  April  5,  1906,  con- 
tains leucite,  augite,  plagioclase,  magnetite,  apatite,  pale  brown  glass, 
and  grains  consisting  of  a  compact  aggregate  of  minerals.  These  con- 
stituents were  separated  by  means  of  a  heavy  liquid,  and  the  calculated 
chemical  composition  of  the  ash  corresponds  closely  with  that  of  Vesu- 
vian ash  of  1861,  1872,  and  1882,  and  with  a  leucite-tephrite  lava. 

L.  J.  S. 

Sand  emitted  from  Vesuvius.  A.  Oglialobo  {Rend.  Accad.  Set. 
Fis.  Mat.  Xapoli,  1906,  [iii],  12,  135 — 136). — Sand  emitted  from 
Vesuvius  and  collected  on  April  5th,  8th,  11th,  and  13th,  1906,  was 
found  to  contain  appreciable  proportions  of  arsenic  in  the  form  of  com- 
pounds insoluble  in  ammonia,  but  soluble  in  nitric  acid.  The  acidity, 
which  is  low,  disappears  after  some  time  and  is  probably  due  to  sulphur 
dioxide.  The  aqueous  extract  contains  abundant  quantities  of 
chlorides,  among  which  are  those  of  ammonium  and  sodium,  marked 
quantities  of  sulphates,  especially  that  of  calcium,  small  proportions  of 
potassium  compounds,  and  traces  of  iron  ;  hydrogen  sulphide  and  phos- 
phates are  absent.  Phosphates  occur  copiously  in  the  hydrochloric 
icid  extract,  which  contains  also  small  quantities  of  sulphate. 

T.  H.  P. 

Volcanic  Rocks  from  Graham's  Land,  Antarctic.  Ernest 
'  •OUBDON  {Compt.  rend.,  19U6,  143,  178— 18t»)-— Petrographical  de- 
scriptions and  chemical  analyses  are  given  of  trachy-andesites,  labra- 
lorites  and  basalts.  L.  J.  S. 


Physiological   Chemistry. 


Behaviour  of  an  Animal  respiring  Mixtures  of  Air  and 
5  to  10  per  cent,  of  Carbon  Dioxide.  Nestor  GRtiiAXT  {Compt. 
rerid.,  1906,  143,  104 — 106). — Experiments  with  a  dog  showed  that 
air  containing  10  per  cent,  of  carbon  dioxide  was  respired  2 '7  times  as 
quickly  as  pure  air.  The  carbon  dioxide  in  the  blood  is  very  slightly 
increased  and  the  oxygen   ."lightly  diminished   when   the  respired  air 
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contains  5  per  cent,  of  carbon  dioxide  ;  with  lU  per  cent,  of  carbon 
dioxide,  the  amount  of  carbon  dioxide  was  more  greatly  increased,  whilst 
the  oxygen  remained  constant.  N.  H.  J.  M. 

Proteids  of  Blood  Serum.  Gustave  Patein  (/.  Pliarm.  Chim., 
1906,  [vi],  24,  16—21.  Compare  Abstr.,  1899,  ii,  827).— The  proteids 
of  blood  serum  are  divided  into  three  classes:  (1)  serum  globulin  pre- 
cipitated from  dilute  solution  by  acetic  acid  ;  (2)  serum  globulin,  non- 
precipitable  by  acetic  acid;  (3)  serin.  Globulin  1  is  estimated  by  dilut- 
ing 50  c.c.  of  serum  with  500  c.c.  of  water,  and  very  carefully  adding 
acetic  acid  until  the  solution  is  distinctly  but  weakly  acid ;  2  and  3 
together  are  estimated  according  to  the  method  already  given  {loc. 
cit.) :  the  serin  is  estimated  by  heat  coagulation  after  separating  the 
globulin  2  by  precipitation  with  magnesium  sulphate.  The  propor- 
tions of  the  three  constituents  vary  for  different  sera,  the  sp.  gr.  of 
the  latter  also  varying  within  the  range  1'023  to  TOHO.  Blood  serum, 
Avhichhas  had  its  alkalinity  neutralised  by  adding  acetic  acid,  presents 
well-defined  stages  of  coagulation  by  heat,  the  temperatures  of  co- 
agulation corresponding  with  those  of  the  so-called  euglobulins  and 
pseudo-globulins.  A  serum  having  the  composition  :  globulin  precipi- 
table  by  acetic  acid,  3'80  grams  per  litre;  globulin  non-precipitable, 
29  40;  seriuj  46'20  grams  per  litre,  gave,  on  heating,  4'20  grams 
coagulum  at  56°,  13-0  grams  coagulum  at  64 — 65°,  40-20  grams  at  70°, 
and  22-70  grams  at  75—100°.  W.  A.  D. 

Eflfect  of  Foods,  both  Rich  and  Poor  in  Fat,  in  Conjunction 
with  Various  Foods,  on  Milk  Secretion.  Gustav  FingeklinCx 
{Landio.Versuchs-Stat.,  1906,64,  299—412.  Compare  Abstr.,  1905, 
ii,  476). — Replacement  of  food  deficient  in  fat  (barley  meal)  by  one 
containing  more  fat  (rice  meal)  increased  both  the  absolute  and  the 
percentage  amount  of  fat  in  milk.  By  addition  of  fatty  foods,  it  was 
found  possible  to  render  inferior  foods,  such  as  hay  which  had  been 
exposed  to  rain,  equivalent  as  regards  mills  production  to  normal  hay. 

The  experiments  were  made  with  goats.  N.  H.  J.  M. 

Elimination  of  Chloroform  by  the  Urine.  Maurice  Nicloux 
{J.  Pharm.  Chim.,  1900,  [vi],  24,  64— 65).— Using  the  autlior'.s 
method  of  estimating  small  quantities  of  cliloroform  (this  vol.,  ii, 
202),  the  amount  of  chloroform  in  the  urine  of  dogs,  subjected  for 
prolonged  periods  to  the  anse-sthetic,  is  found  to  be  extremely  small, 
namely,  from  6  to  8  milligrams  per  100  c.c.  of  urine.  W.  A.  D. 

Physiological  Evidence  as  to  the  Constitution  of  Ammo- 
nium Dye  Bases.  Hermann  FuEnNEu(/iey.,  1906,39,  2437 — 2438). 
— -The  typical  action  of  curare  is  exhibited  by  tho.so  methylated 
ammonium  bases  which  do  not  form  pseudo-bases,  but  not  by 
methylated  bases  of  the  di-  and  tri-phenylmothane  groups,  which, 
according  to  Hantzsch,  change  into  pseudo  forms  when  liberated.  An 
exception   to  this  rule  is  formed  by  metbylene-blue.  G.  Y. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Composition  of  an  Acetic  Ferment.  E.  Alilaire  {Compt. 
rend.,  1906,  143,  176 — 178). — The  ferment,  obtained  from  a  vinegar 
vat,  was  centrifugat*^d,  washed  several  times  with  water,  and  then 
macerated  with  80  per  cent,  alcohol  for  some  hours.  The  dried  sub- 
stance contained  6  9  per  cent,  of  nitrogen  and  5 "9  per  cent,  of  ash 
having  the  following  composition  : 

NaOH.     KOH.       CaO.      MgO.      Fe.Pa.       Cu.      HjPO^.       SiOo. 
2-87     18-02     10  70     800     lO'wO     1-66     47-45     0-6o'. 

Traces  of  manganese,  sulphur,  and  chlorine  were  also  present.  The 
substance  freed  from  fat  forms  a  jelly  with  boiling  water. 

The  alcoholic  extract  contained  a  phosphoric  fat  readily  soluble  in 
chloroform.  Assuming  all  the  phosphorus  to  be  in  the  form  of 
lecithin,  the  fat  would  contain  50 — 60  per  cent,  of  this  substance. 

N.  H.  J.  M. 

New  Properties  of  Malt-extract.  Leon  Maquenne  and  EucfexE 
Koux  {Compt.  rend.,  1906,  142,  1387— 1392).— The  activity  of  malt- 
xtract,  when  prepared  quickly,  increases  with  rest  owing  to  an  auto- 
xcitation.  The  alkaline  reaction,  termed  the  optimum  from  the  double 
point  of  view  of  the  rate  of  saccharification  and  the  amount  of  maltose 
produced,  is  the  same  for  fresh  malts  and  for  such  as  are  already 
excited  or  weakened.  The  normal  saccharific-ation  of  starch  takes 
place  as  if  the  amylo-pectin  were  only  attacked  by  a  diastase  secreted 
in  the  course  of  the  auto-excitation  of  the  malt.  The  transformation 
of  pui'e  amylose  into  maltose  is  extremely  rapid,  and  the  residual 
dextrins  of  ordinary  saccharification  seem  to  be  derived  exclusively 
from  the  amylo-pectin  already  liquefied  but  not  vet  saccharified. 

N.  H.  J.  M. 

Transformation  of  Cinnamic  Acid  into  Styrene  by  Moulds. 
Oliviero  {J.  I'harrn.  Chim  ,  1906,  [vi],  24,  62— 64).— An  aqueous  ex- 
tract of  As])ergUlus  niger  or  PeniciUium  glaucum,  filtered  through  a 
Chamberland  filter,  rapidly  decomposes  sodium  cinnamate  dissolved  in 
water,  giving  styrene  ;  the  action  is  due  to  an  enzyme  secreted  by  the 
mould,  and  may  be  used  as  a  test  for  the  presence  of  Asj>ergillus  or 
I'enicilliuin,  the  styrene  being  at  once  recognised  by  its  odour. 

W.  A.  D. 

Pro-invertase  and  Reversibility  of  the  Invertase  in  Mucor. 
KxRico  P.vNTA.NKi.i.i  (Atli  J,'.  Accad.  Lincei,  1906,  [v],  15,  i,  587 — 594). 
— The  colls  of  Mucor  slolonifer  :ind  Mticor  vmcedo  contain  a  pro- 
invertase  or  zvjuogcn  of  invertase,  which  u  secreted  as  such  and  i.s 
then  slowly  transformed  into  active  invertase  in  the  external  liquid. 
This  transformation  is  possibly  due  to  a  slow  oxidation ;  indeed, 
.^ration  facilitates  the  change,  although  it  is  accomplished  in  the 
:ibsenco  of  free  oxv<»pn.     Tho  rharcf   ff   proonyvini-   intn  PTi7vme  is 
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catalysed  by  hydiogeu  ions,  which  are,  iu  fact,  necessary  to  it,  although 
in  minute  quantities ;  the  rate  of  the  change  varies  proportionally 
with  the  affinity  constant  of  the  acid  employed. 

In  a  neutral  or  even  a  faintly  alkaline  medium,  the  active  enzyme 
becomes  destroyed  more  rapidly  than  in  an  acid  medium,  whilst  the 
pro-invertase  keeps  for  a  long  time,  even  in  an  alkaline  medium.  In- 
deed, if  an  alkaline  mash  of  the  mould,  which  is  rapidly  losing  its 
inverting  capacity,  is  faintly  acidified  after  a  few  days,  its  power  to 
invert  is  gradually  restored. 

The  passage  from  the  secreted  pro-invertase  into  invertase  is  similar 
to  that  taking  place  with  intracellular  zymogen,  but  the  optimum 
acidity  for  the  change  is  higher  in  the  former  than  in  the  latter  case. 

In  a  faintly  alkaline  liquid,  invertase  is  capable  of  a  very  con- 
siderable reversionary  action,  the  amount  of  the  reversion  varying 
inversely  with  the  acidity,  and  in  alkaline  media  proportionally  to  the 
concentration  of  hydroxyl  ions,  provided  that  this  does  not  exceed  a 
certain  limit. 

In  one  of  the  author's  experiments  on  the  action  of  invertase  on  an 
alkaline  solution  of  invert  sugar,  as  much  as  24  per  cent,  of  the 
original  hexose  underwent  reversion  after  being  maintained  at  18'5° 
for  twenty-four  hours.  T.  H.  P. 

Influence  of  the  Absorption  of  Sugars  on  Germination. 
W.  LuBiMENKo  {Compt.  rend.,  1906,  143,  130— 133).— When  ferment- 
able sugars  are  absorbed  by  the  higher  plants,  the  latter  induce  alcoholic 
fermentation  of  the  sugars  even  iu  presence  of  oxygen.  Higher  plants 
behave,  therefore,  like  yeasts  under  aerobic  conditions. 

N.  H.  J.  M. 

Spectroscopic  Study  of  the  Green  Pigments  of  Ripe  Seeds. 
W.  LuBiMENKO  (Compt.  rend.,  1906,  142,  1432— U35).— The  green 
pigments  differ  from  chlorophyll,  but  it  is  uncertain  whether  they 
consist  of  chlorophyll  which  has  been  altered  or  whether  they  are 
intermediate  products  of  chlorophyll.  N.  H.  J.  M. 

Possibility  of  accumulating  Arsenic  in  the  Fruits  of  Certain 
Plants.  B.  Gosio  (Atti  R  Accad.  Lincei,  190G,  [v],  16,  i,  730—731). 
— The  author's  experiments  were  made  with  Cucurbita  pepo,  which 
was  sheltered  from  the  rain  and  watered  first  with  water,  later 
with  a  solution  of  1  part  of  sodium  arsenite  in  100,000  of  water,  and 
finally  with  a  solution  of  1  part  of  the  same  salt  in  10,000  of  water. 
It  is  found  that,  in  these  circumstances,  the  fruit  accumulates  arsenic 
until  it  contains  as  much  as  0  0041  per  cent,  of  this  element. 

T.  H.  P. 

Chemical  Composition  of  Chestnut  Flour,  and  Study  of  Two 
Sugars  contained  therein.  iUrKAELK  Pai.adino  {/icnd.  Accad.  Sol. 
Fis.  Mat.  Napoli,  1906,  [iii],  12,  117— 123).— The  following  results 
were  obtained  on  analysis  of  llour  from  the  fruit  of  Castanea  veaca  : 
water,  10  per  cent.;  acidity,  0009  percent.,  calculated  as  sulphuric 
acid  ;  ash,  220  per  cent.,  containing  9'44  per  cent,  of  PoOr,,  besides 
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caiuuiiciLc^,  chlorides,  and  sulphates  ;  the  ethereal  extract  of  the  flour 
contains  3'84  per  cent,  of  PoO- ;  fatty  substances  and  castanosterol , 
2'87  per  cent.  ;  nitrogen,  196  per  cent.,  corresponding  with  12*25  per 
cent,  of  proteid  substances;  dextrin,  9"22  per  cent.  :  cellulose,  I'S  per 
cent. ;  soluble  substances,  29  oO,  and  reducing  sugars  13"10  per  cent. 

Two  sugars  were  detected  :  (1)  one  from  the  alcoholic  extract  of  tho 
Hour,  melting  at  IGO-'  and  giving  crystals  resembling  those  of  sucrose  ; 
it  reduces  only  after  hydrolysis,  is  not  fermented  by  beer  yeast,  gives 
an  osazone  melting  at  204°,  and  has  a  specific  rotation  corresponding 
with  that  of  sucrose  ;  (2)  the  aqueous  extract  yields  a  reducing,  syrupy, 
dextrorotatory  sugar,  which  is  fermented  by  beer  yeast  and  gives  an 
osazone  melting  at  204^.  T.  H.  P. 

The  Alkaloids  of  Coca.  Axne  W.  K.  uk  Jung  {Rec.  Irav.  chim., 
1006,  25,  233—237.  Compare  this  vol.,  ii,  315).— The  quantity  of 
alkaloids  in  the  leaves  of  the  coca  plant  deci*eases  with  the  age  of  the 
leaf  for  plants  of  the  same  age,  being  4 '70  per  cent,  of  the  dried 
material  in  the  case  of  the  partially-developed  leaves  near  the  growing 
point,  and  1*22  per  cent,  in  the  fully-developed  leaves  ;  this  diminution 
IS  due  to  the  increase  in  the  leaf  and  not  to  any  loss  of  alkaloid,  for  if 
the  quantity  of  alkaloid  in  each  leaf  is  calculated  as  a  percentage  of 
the  mean  weight  of  a  fully-developed  leaf,  the  numbers  thus  obtained 
are  practically  constant.     The  quantity  of  alkaloids  in  leaves  of  tho 

ane  age  of  different  plants  is  independent  of  the  age  of  the  plant. 
The  nature  of  the  alkaloids  varies  with  the  age  of  the  leaf,  and,  owing 

>  a  transformation  of  the  cinnamylcocaine  into  cocaine  or  8-isatro- 
[>ylcocaine,  the  amount  of  cinnamylcocaine  in  the  alkaloids  extracted 
trom  the  young  and  old  leaves  is  61  "5  to  62  7  per  cent,  and  21-3  to  25  8 
' '.*r   cent,   respectively,    the   corresponding    values   fi'r   cocaine   being 

■)-o  to  343  per  cent,  and  713  to  74-4  per  cent.  M.  A.  W. 

Grapes  from  the  Region  of  Schariare,  Persia.  Octane 
I.PXOMTE  (/.  Plumn.  Chim.,  1906,  [vi],  24,  24 — 25). — Analyses  are 
given  of  the  juice  of  grapes  from  different  localities  in  the  district.  The 
juice  is  in  all  cases  very  rich  in  fermentable  sugar,  and  should  there- 
tore  give  strongly  alcoholic  wines.  The  presence  of  sucrose  was 
-Lablished  in  the  caSe  of  one  of  the  white  grapes.  W".  A,  D. 

Cyanogenetic  Principles  of  Phaseolus  lunatus.  Emile  Kohx- 
AuKEsr  {t'unrpt.  vctid.,  1906,  143,  182—184). — Numerous  cyanogenetic 
-lucosides  occur  in  the  mixtures  termed  Java  peas  :  no  doubt  as  many 
I-  there  are  of  varietie.s  of  P/iuseolus  lunatus.  X.  H.  J.  M. 

Lupins.  Hu(io  Neuijauku  (Landic.  Versuc/is-Sixt.,  1900,  64, 
-53 — 297).  -The  botanical  characteristic8,  diemical  comi>osition,  and 
ti)od  value  of  lupins  are  discussed.  N.  H.  J.  M. 

Microbiology   of  Soils.     Beuthold   Hei.nze  (Centr.  Bakt.   Par., 

190R,  IQ,  ii,  r,}(i  — t;."i;;  and   703  -771).     The  considerablo  impDitance 

;  algre  in  tixation  of  nitrogen  in  soils  is  attributed  to  the  fact  that 

■  iiey    furnish    nitrogen-tixing    mirrobf*.  <'-|«>cia11y    A  totobacter,   witli 

VOL.  xc.  ii.  48 
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suitable  carbonaceous  food  (mannitol,  glycogen,  pentosans,  pen- 
toses, (kc).  It  is  therefore  wrong  to  assume,  as  Gautier  and  Drouiu 
have  done,  that  their  only  importance  consists  in  preventing  losses  of 
ammonia  in  the  soil.  N.  H.  J.  M. 

Phospho-humic  Compounds  of  the  Soil.  J.  Dumont  {Compt. 
rend.,  1906,  143,  186—189.  Compare  Abstr.,  1905,  ii,  196).— A 
solution  of  potai-sium  humate  when  treated  with  phosphoric  acid 
absorbed  6'1  per  cent.  With  monocalcium  phosphate  an  abundant 
precipitate  was  formed,  and  a  still  greater  amount  of  phosphoric  acid 
was  absorbed.  Ilumus  precipitated,  in  presence  of  dipotassium  phos- 
phate, by  acetic,  citric,  hydrochloric,  and  sulphuric  acids  was  found  to 
contain  about  the  same  amounts  of  phosphoric  acid.  The  amount  of 
phosphoric  acid  taken  up  was  not  affected  to  any  extent  by  differences 
in  the  amount  of  phosphate  added.  N.  H.  J.  M. 
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New  Method  of  Estimating  Moisture,  with  Special  Applica- 
tion to  Moisture  in  Cordite  and  other  Substances  containing 
Volatile  Matters  other  than  Water.  P.  V.  Dupke  {Analyst,  1906, 
31,  213 — 217) — A  weighed  quantity  of  the  substance  in  which  the 
moisture  is  to  be  estimated  is  placed  in  a  tube  about  1  cm.  in  diameter 
and  12  cm.  in  length,  and  is  then  covered  with  a  thin  layer  of  sand, 
calcium  carbide  being  now  filled  in  to  a  depth  of  about  5  cm.  The 
tube  is  connected  with  a  nitrometer  containing  saturated  sodium 
chloride  solution,  and  after  adjusting  the  level  of  this  solution  and  the 
temperature  of  the  tube,  the  latter  is  immersed  to  a  depth  of  8  cm.  in 
a  boiling  water-bath,  the  heating  being  continued  until  no  further 
evolution  of  gas  can  be  observed.  The  tube  is  then  cooled  to  the 
original  temperature  and  the  volume  of  the  acetylene  read  off.  As 
the  average  of  a  number  of  experiments,  1  c.c.  of  acetylene  at  N.T.P. 
was  found  to  be  equivalent  to  0'001725  gram  of  water.  The  theo- 
retical figure  should  be  0'00162,  but  the  calcium  hydroxide  formed 
retains  a  small  quantity  of  watei",  which  quantity,  however,  is  always 
proportional  to  the  amount  of  acetylene  produced.  The  method  is 
applicable  to  the  estimation  of  water  in  crystallised  salts,  and 
moisture  in  cordite,  in  explosives  containing  ammonium  oxalate  or 
magnesium  sulphate,  and  in  mixtures  containing  a  volatile  constituent, 
such  as  naphthalene  or  camphor.  In  the  case  of  explosives  containing 
ammonium  oxalate,  &c.,  the  quantity  of  the  salt  present  must  be  esti- 
mated separately  in  order  to  obtain  the  amount  of  water  jjresent  as 
moisture.  Experiments  are  also  given  to  show  that  the  combined 
water  in  salts  may  be  distinguished  from  any  water  present  in  the 
uncombined  state.     The  combined  water  commences  to  be  lost  at  once 
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ou  applying  the  heat,  and  the  loss  continues  during  the  whole  period 
taken  for  the  uncombined  water  to  be  driven  otf.  This  loss  appeai-s 
to  take  place  at  one-half  the  rate  of  the  loss  of  the  combined  water  after 
all  the  uncombined  water  has  disappeared.  W.  P.  S. 

Behaviour  of  Ozone  with  Tetramethyldi-/»-dianiinodiphenyl- 
methane.  Fbaxz  Fischer  and  Hans  Mahx  {Ber.,  1906,  39, 
2555 — 2557.  Compare  Arnold,  Abstr.,  1902,  ii,  352,  691 ;  this  vol., 
ii,  390). — Wet  "  tetramethyl-base  paper  "  is  coloured  violet  by  ozone  and 
yellow  by  nitric  oxide,  whereas  a  mixture  of  the  gases  produces  a  dirty- 
brown  coloration.  The  violet  colour  produced  by  ozone  is  converted 
into  yellow  by  prolonged  exposure  to  nitric  oxide,  and  vice  versd.  To 
detect  a  minute  quantity  of  niti'ic  oxide  in  ozone,  the  mixture  must  be 
led  into  liquid  air,  whereby  the  ozone  is  dissolved  and  the  nitric  oxide 
solidified.     After  filtration  the  two  substances  can  be  identified. 

Dry  "  tetramethyl-base  paper "  develops  a  yellow  coloration  with 
ozone.  C.  S. 

Rapid  and  Exact  Method  of  Estimating  Sulphates  and 
Barium  Salts.  I^azareno  Tarugi  and  G.  Biamchi  {Gazzetta,  1906, 
36,  i,  34:7 — 358). — This  method  is  based  on  the  observation  that  if  a 
sulphate  is  precipitated  by  means  of  barium  chloride  and  some  of  the 
turbid  liquid  forced  up  a  narrow  tube,  the  clarification  of  the  liquid 
is  almost  instantaneous,  so  that  it  can  be  ascertained  immediately 
whether  the  addition  of  more  barium  chloride  causes  any  further 
turbidity. 

A  convenient  form  of  apparatus  in  which  to  carry  out  the  estimation 
consists  of  a  tidsk  of  about  300  c.c.  capacity  fitted  with  a  three-l.oled 
[htopper  through  which  pass  :  (1)  a  short  tube  bent  in  a  U-shape,  and 
[containing  a  little  mercury  to  act  as  a  manometer  ;  (2)  a  narrow  tube 
^^eaching  to  within  about  2  cm.  of  the  bottom  of  the  tiask,  and  con- 
'iiected  at  the  top  with  rubber  tubing  to  a  small  funnel,  the  stem  of 
whicli  has  as  nearly  as  possible  the  same  bore  and  thickness  of  walls  as 
[the  tube  ;  the  rubber  connection  is  fitted  with  a  pinch-cock  ;  (3)  a  short 
ftube  iu  which  is  inserted  a  stop-cock. 

An  aliquot  portion  of  the  sulphate  solution  to  be  examined,  acidified 
with  nitric  or  hydrochloric  acid,  is  introduced  into  the  flask,  the  stopper 
inserted,  and  about  the  right  volume  of  standard  bai'ium  chloride  solu- 
tion run  from  a  burette  into  the  funnel,  and  thence  washed  down  into 
the  flask  and  well  mixed  with  the  sulphate  solution  by  bubbling  air 
through  the  liquid.  The  flask  is  then  heated  in  a  calcium  chloride 
bath,  and  when  the  temperature  reaches  60 — 70^  the  funnel  pinch- 
cock  and  the  stop-cock  are  closed.  In  this  way  pressure  is  developed 
in  the  fljvsk,  and  when  the  mercury  manometer  indicites  that  this  has 
reached  a  sutficiently  high  value  the  pinch-cock  is  gradually  0{)ened 
until  the  liquid  rises  in  the  tube  nearly  to  the  rubber  connection,  when 
the  cock  is  again  closed.  In  a  few  minutes  the  upper  portion  of  the 
liquid  thus  drawn  up  becomes  clear,  and  when  this  is  the  case  the 
pinch-cock  is  again  oi)ened  to  allow  of  2  or  3  c.c.  of  this  liquid  entering 
the  funnel.  It  is  here  tested  by  adding  a  drop  of  the  standard  barium 
chloride  solution.     If  this  produces  a  turbidity,  a  further  quantity  of 
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the  barium  chloride  solution  is  washed  down  into  tlie  flask,  mixed  with 
the  liquid,  and  the  process  repeated.  In  this  way  two  vohimes  of  the 
barium  chloride  solution  are  obtained,  one  just  producing  and  the  other 
just  not  producing  turbidity  in  the  solution.  The  mean  of  these 
volumes,  whit  h  differ  but  slightly,  is  taken  as  the  amount  required  to 
precipitate  the  sulphate  present.  If  too  much  of  the  barium  chloride 
solution  is  added,  standard  sulphuric  acid  solution  may  be  added. 

It  is  advisable  to  make  several  separate  estimations  which  can  all  be 
carried  out  iu  abjut  an  hour,  and  take  the  mean  of  the  results  obtained. 
The  results  arrived  at  in  this  way  agree  extremely  closely  with  those 
obtained  by  weighing  the  barium  sulphate. 

Bai'ium  salts  are,  of  course,  determined  by  means  of  standard 
sulphuric  acid  solution,  the  procedure  being  the  same  as  that  described 
above.  T.  H.  P. 

The  Nitrometer.  J.  Newfield  and  J.  P.  Marx  {J.  Amer.  Chem. 
Soc,  1906,  28,  877 — 882). — The  Lunge  nitrometer  (gas  volumeter)  is 
recommended  for  estimating  the  nitric  nitrogen  in  gun-cotton  and  other 
explosives. 

The  I'esults,  however,  are  much  affected  by  the  strength  of  the 
sulphuric  acid  used,  temperature,  pressure,  time  of  action,  and  presence 
of  other  organic  substances.  For  further  particulars  as  to  the  best 
method  of  using  the  nitrometer,  the  original  paper  should  be  consulted. 

L.  DE  K. 

Estimation  of  Certain  Oxidising  Substances  by  means  of 
Hydrazine  Sulphate.  L.  Medui  {Gazzetta,  1906,  36,  i,  373—378). 
— According  to  Roberto  and  Koncali  (Abstr.,  1904,  ii,  773),  when 
hydraziue  sulphate  is  gently  heated  with  potassium  permanganate, 
nitrogen  is  evolved  according  to  the  equations  2KMnO^  +  3H.2SO4  = 
K2SO^  +  2MnS04  +  50  +  3H20  and  5N.,H^,H2S04  +  5U2=  10H2O4- 
5H2SO4+5N2. 

The  author  finds,  however,  that  the  reaction  never  proceeds  accord- 
ing to  these  equations,  which  are  also  not  in  accord  with  the  results  of 
Peterten  (Abstr.,  1893,  ii,  605). 

The  results  of  the  author's  experiments  show  that  in  the  action  of 
potassium  permanganate  solution  on  excess  of  hydrazine  sulphate 
solution  acidified  with  sulphuric  acid  the  hydrazine  is  not  completely 
oxidised,  but  nitrogen  is  evolved  in  agreement  with  the  equation  given 
l)y  Petersen  (foe.  cit.)  :  17N2H^,H2S04  +  130  =  131120  +  7(NH^).,S0^ + 
ION2  +  IOH2SO,. 

The  amouut  of  sulphuric  aciid  present  may  vary  between  wide 
limits  without  sensibly  influencing  the  exactness  of  the  results,  but 
the  presence  of  the  acid  is  necessary  for  the  reaction  to  proceed.  In 
absence  of  sulphuric  acid,  the  degree  of  oxidation  of  the  hydrazine 
salt  rises,  but  never  to  the  extent  required  by  the  equations  of  Roberto 
and  Roncali. 

Hence  the  estimation  of  hydrazine  l)y  raea.suring  Iho  volume  of 
nitrogen  evolved  in  its  action  on  permangiUiate  lead.s  to  erroneous 
results,  because  the  sulphuric  acid  required  can,  after  the  oxidation  of 
the    hydrazine,    act   on    the   permanganate   and   cause  oxygen  to  be 
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evolved.  Wheu,  however,  it  is  a  question  of  estimating  permanganate 
by  means  of  hydrazine,  the  acid  is  prevented  from  acting  on  the  per- 
manganate by  the  constant  presence  of  excess  of  the  reducing  agent. 

Hydrazine  is,  however,  completely  oxidised  by  potassium  dichrnmate 
(see  Piirgotti,  Abstr.,  1897,  ii,  349).  T.  H.  P. 

The  Gutzeit  Test  for  Arsenic.  J.  Archibald  Goode  and 
F.  MoLUVo  Perkix  {J.  Soc.  Chem.  Ind.,  1906,  25,  507— 510).— The 
authors  prefer  to  use  magnesium  and  ammonium  chloride  solution  for 
evolving  the  hydrogen  in  this  test.  The  evolution  flask  should  have 
a  capacity  of  about  250  c.c,  and  the  hydrogen  must  be  passed  through 
a  10  per  cent,  solution  of  acid  cuprous  chloride  contained  in  a  U  tube 
attached  to  the  delivery  tube  of  the  flask.  This  solution  absorbs  any 
hydrogen  sulphide  which  may  be  present.  The  mercury  paper  is  fixed 
over  the  other  end  of  the  U-tube.  Paper  soaked  in  an  alcoholic  mer- 
curic bromide  solution  is  stated  to  be  rather  more  sensitive  than  mer- 
curic chloride  paper.  Unsuccessful  attempts  were  made  to  obtain 
permanent  standard  colorations  by  the  use  of  paper  soaked  in  gold 
chloride  solution.  If  phosphorus  compounds  are  present  in  the  sub- 
stance tested,  they  must  be  oxidised  with  bromine  before  applying  the 
test.  W.  P.  S. 

Estimation  of  Minute  Quantities  of  Arsenic  in  Organic 
Substances.  N.\zare.vo  Tarugi  and  A.  Bigazzi  {Gazzetta,  1906,  36, 
i,  359 — 364.  Compare  Abt-tr.,  1903,  ii,  240). — In  part  polemical. 
When  the  organic  matter  is  destroyed  by  Gautier's  method  (Abstr., 
1903,  ii,  612),  the  whole  of  the  arsenic  never  passes  into  the  aqueous 
solution.  T.  H.  P. 

Detection  and  Estimation  of  Boric  Acid  [in  Foods]. 
WiL.so.\  H.  Low  {J.  Amer.  Chem.  Soc,  1906,  28,  807— 823).— iVeio 
Application  of  the  Turmeric  Test. — Ten  grams  of  the  sample  (ha.'ihed 
meat,  for  instance)  are  mixed  with  5  c.c.  of  N'2  solution  of  sodium 
carbonate,  dried,  and  heated  until  volatile  matter  is  completely  driven 
off.  The  charred  mats  is  powdered  and  treated  with  10  c.c.  of  water 
and  1  c.c.  of  strong  hydrochloric  acid.  After  testing  a  smiU  portion 
of  the  filtrate  as  usual,  the  remainder  is  placed  in  a  shallow  dish  with 
a  pifce  of  turmeric  paper  and  allowed  to  evaporate  at  40 — 50°  in  a 
desiccator,  if  necessary  in  a  vacuum.  This  test  is  much  more  delicate 
than  drying  on  a  steam-bath. 

Estimation  of  Boric  Acid. — The  charred  mass  is  treated  with  hydro- 
ihloric  acid,  a  little  solid  calcium  chloride  is  added,  and  the  whole 
is  distilled  in  a  current  of  methyl  alcohol  until  the  di.stillato  no 
longer  contains  boric  acid.  If  calcium  chloride  is  not  added,  a  con- 
siderable amount  of  boric  acid  will  be  retained  in  the  di.stilling  flask. 
The  distillate  is  first  neutralise!  with  Xsodium  hydroxide,  using 
/>-niti'ophenol  as  indicator;  more  alkali  is  then  added  with  phenol- 
phtbalein  as  indiciitor,  the  methyl  alcohol  is  completely  expelled, 
and  the  residue  is  now  treated  as  usual  by  the  well-known  glycerol 
method.  L.  i>k  K. 
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Volumetric  Estimation  of  Carbon  in  Iron  and  Steel  with  the 
Use  of  Barium  Hydroxide.  James  A.  Aupperle  (/,  Amer.  Chem. 
Soc,  1906,  28,  858 — 862). — The  sample  is  burnt  in  a  current  of  air  or 
oxygen  in  an  Aupperle  crucible,  and  the  resulting  carbon  dioxide  is 
absorbed  in  standardised  barium  hydroxide  solution.  The  free  alkali 
is  then  at  once  titrated  with  standard  hydrochloric  acid  without 
removing  the  precipitated  barium  carbonate.  L.  de  K. 

Estimation  of  Carbon  in  Iron  and  Steel  by  Direct  Combus- 
tion with  Red  Lead.  Charles  M.  Johnson  (J.  Amer.  Chem.  Soc, 
1906,  28,  862 — 877). — The  process,  which  is  applicable  to  all  kinds  of 
iron  and  steel,  consists  in  burning  the  sample  in  presence  of  red  lead  in 
a  current  of  puinfied  oxygen.  The  use  of  copper  oxide  in  the  combus- 
tion is  unnecessary.  For  details  and  description  of  absorbing  ap- 
paratus, the  original  article  should  be  consulted.  L.  de  K. 

Scheibler's  Apparatus  for  the  Estimation  of  Carbon  Dioxide 
in  Carbonates ;  an  Improved  Construction  and  Use  for  Ac- 
curate Analysis.  S.  Hoare  Collins  {J.  Soc.  Chem.  hid.,  1906,  25, 
518 — 522). — In  the  modification  of  Scheibler's  apparatus  which  is 
described,  a  small  bulb  is  placed  above  the  decomposition  flask  to 
prevent  the  acid  from  splashing  up  into  the  rubber  tubes.  This  bulb, 
together  with  the  rubber  connecting  tube,  has  a  capacity  of  about  15  c.c. 
If  15  c.c.  of  gas  pass  into  the  burette,  no  carbon  dioxide  passes  into 
the  burette  at  all ;  the  error  due  to  absorption  is  therefore  nil.  If 
30  c.c.  of  gas  pass  into  the  burette  there  will  be  only  8*8  per  cent,  of 
carbon  dioxide  in  the  latter.  Gas  of  such  concentration  would  need 
3*4  c.c.  of  water  to  be  saturated  before  0'3  c.c.  had  been  absorbed  ; 
hence  an  error  of  1  per  cent,  is  impossible.  The  whole  of  the  apparatus 
described  is  enclosed  in  a  large  vessel  containing  water,  the  latter 
being  mixed  by  a  current  of  air  blown  through  it  by  means  of  a 
bellows  arrangement,  the  latter  also  serving  to  adjust  the  level  of  the 
water  in  the  burette  to  the  zero  point.  The  author  also  discusses  the 
errors  in  Scheibler's  method  due  to  temperature,  solubility  of  cai-bon 
dioxide  in  water  and  acids,  the  disturbing  influence  of  various  salts, 
alteration  of  volume  by  bending  the  rubber  connections,  and  occluded 
gas  in  the  substance  analysed.  W.  P.  S. 

Estimation  of  Silica  in  Iron  Ores  containing  Alumina. 
Graham  Dean  (/.  Amer.  Chem.  Soc,  1906,  28,  882— 883).— One  gram 
of  the  ore  is  boiled  with  25  c.c.  of  hydrochloric  acid,  and  when  all  is 
dissolved  a  few  drops  of  nitric  acid  are  added  and  the  whole  is 
evaporated  to  dryness.  The  residue  is  boiled  with  hydrochloric  acid, 
slightly  diluted  with  water,  and  the  undissolved  portion  is  collected  on 
a  filter  and  washed  with  hot  acid  (1  :  1).  It  is  then  transferred  to  a 
platinum  crucible  and  ignited  for  a  few  minutes.  When  cold,  the 
residue  is  transferred  to  a  beaker  and  boiled  for  eight  minutes  with 
strong  hydrochloric  acid.  The  insoluble  matter,  which  may  now  be 
regarded  as  practically  pure  silica,  is  collected  and  weighed  as  usual ; 
the  filtrate  is  united  with  the  first,  main,  filtrate. 

For  the  precipitation  of  the  alumina,  the  phenylhydrazine  process  is 
•  recommended,  L.  de  K. 
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Estimation  of  Potassium  by  means  of  Chloroplatinic  Acid 
in  Presence  of  Sulphates.  Karl  Kegel  (Chem.  Zelt.,  1906,  30, 
684 — 685). — The  author  works  according  to  Fresenius's  directions,  but 
does  not  remove  any  sulphates,  and  the  potassium  platinichloride 
obtained  may  therefore  contain  an  admixture  of  sodium  or  even  calcium 
sulphate.  The  precipitate  is  now  dissolved  in  boiling  water  and  treated 
with  a  slight  excess  of  powdered  magnesium.  The  platinum  separates 
as  metal,  which  is  then  freed  from  the  adhering  salts  and  the  excess  of 
magnesium  by  washing  with  dilute  hydrochloric  acid.  The  metal  is  at 
once  ignited  and  weighed. 

In  presence  of  calcium  sulphate,  the  mass  is  washed  first  with  water 
and  then  with  5  per  cent,  nitric  acid.  L.  de  K. 

Estimation  of  Sodium  Chloride  in  Yolk  of  Egg.  L.  Gadais  and 
J.  Gadais  [Ann.  Chim.  anal.,  1906,  11,  249). — One  gram  of  the  sample 
is  mixed  in  a  crucible  with  12  grams  of  pure  potassium  nitrate  and 
two  drops  of  aqueous  sodium  hydroxide,  and  heated  very  gradually 
until  finally  a  clear,  fused  mass  is  obtained.  When  cold,  the  mass 
is  dissolved  in  water  and  neutralised  with  pure  nitric  acid,  any  acci- 
dental excess  of  which  is  neutralised  with  calcium  carbonate.  The 
salt  is  then  estimated  in  the  usual  way  with  XjXO  silver  nitrate, 
with  pota.ssium  chromate  as  indicator.  The  presence  of  borates  does 
not  interfere.  L.  de  K. 

Estimation  of  Small  Quantities  of  Manganese.  New  Method 
of  Formation  of  Glycerose.  Nazarexo  Tahugi  {Gazzetta,  1906,  36, 
i,  332 — 347). — The  method  here  described  for  estimating  small  quanti- 
ties of  manganese  is  based  on  the  solubility  of  manganous  hydroxide  in 
glycerol  and  on  the  readiness  with  which  such  a  solution  oxidises,  by 
the  action  either  of  the  air  or  of  sodium  hypochlorite ;  this  oxidation 
is  accompanied  by  the  production  of  a  ruby-red  colour,  the  intensity  of 
which  is  exactly  proportional  to  the  quantity  of  manganese  present. 

It  is  of  no  consequence  in  what  proportions  the  reagents  and  solu- 
tion are  used,  but  the  conditions  mu.st  be  identical  in  the  actual  test 
ind  in  the  parallel  ex[)eriment  made  at  the  same  time  with  a  known 
amount  of  manganese.  It  is  convenient  to  use  a  check  solutioa 
I  ontaining  0-316  per  cent,  of  potassium  permanganate,  this  corre- 
sponding with  O'll  per  cent,  of  manganese.  The  estimation  may  be 
carried  out  as  follows  :  to  5  c.c.  of  the  manganese  solution  are  added  3  c.c. 
of  glycerol  and  then  1  c.c.  of  about  50  per  cent,  sodium  hydro.xide  solu- 
tion ;  a  slow  current  of  air  (twenty  minutes)  or  oxygen  (ten  minutes)  is 
then  passed  through  the  cold  solution.  The  air  or  oxygen  may  be 
replaced  by  10  c.c.  of  a  solution  of  .sodium  hypochlorite  containing  3 
per  cent,  of  active  chlorine,  but  the  use  of  this  reagent  is  inadmissible 
in  certain  cai^es,  specified  l)elow.  The  addition  of  alkali  may  cause  the 
precipitation  of  insoluble  hydroxides,  but  when  these  settle  the  estima- 
tion may  be  made  in  the  usual  way.  If  the  solution  to  l>e  examined 
>nd  the  .standard  permanganate  solution  give  colotirs  differing  in 
intensity,  one  of  the  liquids  must  be  diluted  so  as  to  render  the  tints 
identical.    Two  tubes  of  equal  diameter  may  be  conveniently  employed. 

Salts  of  copper  or  cobalt  exert  practically  no  infiucnee  on  the  colour 
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\\  lien  thoir  couuentralion  ib  less  than  0"1  per  cent.  If  a  higher  pro- 
portion of  copper  is  present,  it  may  be  removed  by  the  action  of 
metallic  iron,  the  solution  being  suljsequently  reoxidi:>ed  liy  means  of 
nitric  acid.  If  it  is  cecessary  to  remove  chromium  or  cobalt  or  both  of 
these  metals,  and  at  the  same  time  copper,  the  liquid  is  heated  with 
ammonia  and  ammonium  persulphate  ;  the  precipitated  manganese  is 
collected  on  a  filter,  washed,  and  dissolved  in  liydrochloric  acid. 

This  method  is  capable  of  estimating  000001  gram  of  manganese 
with  moderate  exactness.  By  placing  a  drop  of  the  manganese  solu- 
tion on  a  white  tile  and  adding  fitst  a  drop  of  glycerol  and  then  a  drop 
of  soda  solution  and  allowing  the  mixture  to  stand  for  a  few  minutes  in 
the  air,  estimation  of  quantities  of  m.-vnganese  as  small  as  0-0000005 
gram  can  be  roughly  made. 

Sodium  hypochlorite  has  an  extremely  slow  action  on  glycerol,  but 
the  presence  of  a  very  small  quantity  of  a  cobalt  salt  (1  drop  of  a  0-1 
per  cent,  solution)  renders  the  action  very  vigorous.  In  this  reaction 
glycerose  is  formed,  and  in  one  experiment  18  per  cent,  of  the  glycerol 
present  was  converted  into  the  sugar.  T.  H.  P. 

Analysis  of  Platinum  Metals.  N.  A.  Orloff  (Chen).  Zeit.,  1906, 
30,  714 — 715). — Osmium  may  be  separated  from  the  other  platinum 
metals  by  precipitating  the  solution  with  zinc  or  magnesium  and  then 
treating  the  deposit  with  hydrogen  peroxide.  The  osmium  dissolves 
as  teti'oxide,  whilst  the  other  metals  are  not  affected.  It  may  be 
recovered  from  the  solution  in  the  usual  manner. 

Palladium  may  be  separated  from  the  other  members  of  the  group 
by  treating  the  solution  with  freshly-precipitated  silver  iodide,  which 
precipitates  the  palladium  as  iodide.  The  metal  may  be  extracted  from 
the  precipitate  by  means  of  potassium  thiocyanate,  also  by  heating 
and  subsequent  extraction  with  nitro-hydrochloric  acid.         L.  pe  K. 

Determination  of  the  Hardness  of  Waters,  Gaetano 
Magxanini  {Gazzetia,  1906,  36,  i,  369— 373).— It  has  been  stated  that 
in  determining  the  hardness  of  water  by  means  of  standard  soa}) 
solution,  the  presence  of  small  quantities  of  magnesia  influences  the 
accuracy  of  the  results.  The  author  has  added  varying  amounts  of 
lime,  baryta,  and  magnesia  to  water  and  has  then  determined  the 
hardness  by  means  of  soap  solution  in  two  different  ways  :  (1)  In- 
shaking  the  liquid  immediately  after  the  addition  of  the  soap  solution  ; 
(2)  by  allowing  a  few  minutes  to  elapse  after  each  addition  of  .soap 
solution  and  before  shaking.  It  is  found  that,  with  waters  containing 
either  lime  or  baryta  or  the  two  together,  the  same  re.*>ults  are  obtninod 
by  the  two  methods  of  working.  When  magnesia  is  present,  however, 
the  second  method  alone  gives  accurate  and  concordant  residts.  The 
reason  of  this  is  that  the  magnesia  reacts  slowly  with  the  .soap,  and 
only  when  time  is  allowed  for  this  to  take  place  can  a  permanent 
lather  be  obtained,  T.  H.  P. 

Use    of    Copper    Oxide    in    Elementary     Analysis.       Max 

l^ENNSTEDT  (J.  pr.  Chevi.,  1906,  [ii  J,  73,  570 — 574.  Compare  this 
vol.,  ii,  51.  306.  398;  Denn.stedt  and  Ha.-^sler,  Abstr..  1903.  ii,  686).— 
A  criticism  of  .Marek's  suggestions  (this  vol.,  ii,  496).    The  use  of  a  roll 
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of  oxidibed  topper  gauze  instead  of  a  layei*  of  platinum  would  entail 
all   the  disadvantages  of  the  ordinary  methods  of-  comhnstion. 

G.  Y. 

Modification  of  Liebigs  Potash  Bulbs.  E.  Villieus  {Ann. 
Chim.  anal.,  1906,  11,  250). — The  apparatus  differs  from  the  original 
de-sign  in  so  far  that  the  centres  of  the  bulbs  are  no  longer  on  a 
horizontal  line.  The  volume  of  liquid  introduced  must  be  such  that 
when  the  gases  traverse  the  apparatus  the  inlet  and  exit  tubes  take  the 
horizontal  position.  The  smaller  bulbs  still  retain  a  sufficiently  oblique 
position  to  cause  an  effective  absorption  of  the  gas.  L.  de  K. 

Preparation  and  Distinctive  Properties  of  Empyreumatic 
Oil  of  Juniper  (Oleum  cadi).  Camille  Pepin*  (./.  Pharm.  Chim., 
1906,    [vi].  24,   49 — 58.      Compare  Troeger  and  Feldmann,   Abstr., 

1899,  i,  376;  Cathelineau  and   Hausser,  Abstr.,  1899,  i,  536,   711  ; 

1900,  i,  510;  1901,  i,  283;  1902,  i,  44).— The  origin  of  Oleuvi  cadi 
has  hitherto  been  uncertain,  and  all  earlier  experiments  have  been 
made  with  material  of  doubtful  genuineness.  The  true  Oleum  cadi 
is  made  in  the  departments  of  Var  and  Gard  by  the  dry  distillation 
of  the  wood  of  Juniperus  oxycedrus.  It  is  often  adultei'ated  by  the 
addition  of  pine-wood  tar;  this  substance  can  be  detected  by  the 
light  petroleum  extract  of  the  oil  a.ssuming  a  green  coloration  with 
copper  acetate  under  certain  conditions.  The  pure  oil  from  Juni^)erus 
oxycedi-us  does  not  respond  to  this  test,  but  an  oil  prepared  from  this 
wood  mixed  with  that  of  other  species  of  Jiinij^erus  behaves  like  the 
oil  containing  pine  tar.  W.  A.  D. 

Direct  Estimation  of  Nitroglycerol  in  Cordite,  &c. 
Oswald  Silberrad,  Hexry  A.  Phillips,  and  Hekry  J.  Merriman 
{J.  Soc.  Chem.  Ir,d.,  1906,  25,  628— 630).— The  direct  estimation  of 
nitroglycerol  in  a  cordite  is  carried  out  as  follows  :  a  weighed 
quantity  of  the  ground  cordite,  sufficient  to  yield  about  two  grams  of 
nitroglycerol,  is  extracted  thoroughly  in  a  Soxhlet  apparatus  with 
80  c.c.  of  absolute  ether.  When  the  extraction  is  complete,  the 
residual  nitrocellulose  is  removed  from  the  extractor  and  two 
absorptiou  flasks  containing  10  c  c.  of  ^V  10  acid  are  connected  to  the 
top  of  the  conden.'*er.  Fifty  c.c.  of  a  5  per  cent,  alcoholic  sodium 
elhoxide  solution  are  added  to  the  extraction  flask  through  a  small 
side  tube  an<l  the  heating  on  the  water-bath  continued  for  about  six 
hours.  The  ether  is  then  distilled  up  into  the  Soxhlet  apparatus  and 
run  off  by  means  of  a  tapped  tube  ;  the  residue  is  dissolved  in  water 
and  made  up  to  a  volume  of  250  c.c,  the  aqueous  Soxhlet  and  ether 
wa.shings  being  also  added  to  the  solution.  Fifty  c.c.  of  the  solution 
are  now  placed  in  a  flask,  50  grams  of  a  mixture  of  powdered  zinc 
(2  parts)  and  reduced  iron  (1  part)  are  added,  together  with  50  c.c.  of 
a  40  per  cent,  sodium  hydroxide  solution,  and  the  ammonia  distilled  off 
in  a  slow  current  of  air.  The  ammonia  is  collected  in  a  known 
volume  of  X  10  acid  contained  in  an  absorption  flask  and  the  excess 
of  the  acid  is  titrated  at  the  end  of  the  distillation.  One  c.c,  of 
-V  10  acid   corresponds   with  0'00767  gram    of    nitroglycerol, 

W.  P,  S. 
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Source  of  Error  in  Sugar  Analyses  owing  to  Formation  of 
Ethers  of  Dextrose,  Mile.  Talon  (Ann.  Chim.  anal,  1906,  11, 
244 — 245). — In  presence  of  ethyl  or  methyl  alcohol,  the  acid  inversion 
process  of  sugar  yields  ethers  of  dextrose  which  seriously  affect  the 
accuracy  of  the  results  obtained  polarimetrically  or  by  titration.  Any 
alcohol  present  should,  therefore,  first  be  got  rid  of  by  evaporation. 

Small  quantities  of  glycerol  do  not  interfere  with  the  estimation. 

L.  DE  K. 

Reducing  Sugar  Methods.  Lewis  S.  Munson  and  Percy  H. 
Walker  {J.  Amer.  Chem.  Soc,  1906,28,  663—686).— The  authors  have 
constructed  a  lengthy  table  for  the  benefit  of  those  engaged  in  gravi- 
metric sugar  analyses.  The  table  runs  from  10  to  490  milligrams  of 
cuprous  oxide  (8'9  to  435"3  milligrams  of  metallic  copper)  and  contains 
the  corresponding  amounts  of  dextrose,  invert  sugar,  and  invert  sugar 
when  accompanied  by  sucrose  in  small  and  in  large  proportion. 

When  using  this  table  it  is  necessary  to  follow  the  same  modus 
operandi  as  used  by  the  authors.  This  consists  in  introducing  50  c.c. 
of  Fehling-Soxhlet  copper  solution  into  a  flask  and  adding  50  c.c. 
of  .sugar  solution  containing  not  more  than  about  0-23  gram  of  reducing 
sugar.  The  whole  is  then  heated  to  boiling  and  kept  so  for  exactly 
two  minutes.  The  cuprous  oxide  is  collected  on  a  weighed  asbestos 
filter  placed  in  a  Gooch  crucible,  washed  first  with  hot  water,  then  with 
alcohol,  and  finally  with  ether.     It  is  then  dried  at  100°  and  weighed. 

It  is  advisable  to  make  an  experiment  without  addition  of  sugar  and 
allow  for  any  precipitate  thus  obtained.  L.  de  K. 

Volumetric  Estimation  of  Formaldehyde  and  of  Formic  Acid 
with  Potassium  Permanganate  in  Acid  Solution.  Hermann 
Grossmann  and  Arthur  Aufrecht  (Ber.,  1906,  39,  2455 — 2458). 
— Vanino  and  Seitter's  method  for  the  estimation  of  formaldehyde 
(Ab.str.,  1902,  ii,  55)  leads  to  consistent  results  if  the  reaction  is  allowed 
to  proceed  for  at  least  one  hour. 

The  estimation  of  formic  acid  or  of  a  formate  is  carried  out  thus  : 
50  c.c.  of  the  solution  of  formic  acid  (0"]8  per  cent.),  50  c.c.  of 
iV710  permanganate,  and  200  c.c.  of  20  per  cent,  sulphuric  acid  in  a 
stoppered  vessel  are  kept  for  about  six  hours  at  the  ordinary  tem- 
perature or  four  and  a  half  hours  on  the  water-bath  ;  the  oxide  of 
manganese  and  excess  of  permanganate  are  destroyed  by  a  small  excess 
of  standard  oxalic  acid  at  40°,  and  the  solution  is  finally  titrated  with 
standard  permanganate.  A  blank  experiment  must  be  performed 
simultaneously.  C.  S. 

The  "Aldehyde  Figure"  of  Milk.  H.  Droop  Richmond  and  F..  H. 
Miller  (Analyst,  1906,  31,  224— 226).— The  results  of  the  authors' 
experiments  with  Steinegger's  process  (this  vol.,  ii,  130)  show  that  milk 
contains  both  aromatic  and  fatty  amino-groups  which  condense  with 
foi-m.aldehyde,  but  that  the  "aldehyde  figure"  is  not  a  complete 
measure  of  the  amino-groups  or  of  the  formaldehyde  condensed.  The 
"  aldehyde  figure "  measures  the  difference  between  the  points  of 
neutrality  of  the  two  rever.sible  reactions:  NH.j'R'COgH  +  NaOH:^ 
NH2-R-C02Na  +  HjO  and  CH.;N-R-C0,,H  -f-  Na()"H;^('H  :N-K-('(  ),Na 
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+  H.,0.  All  iilkalis  do  not  give  the  same  "  aldehyde  figure  "  ;  with 
strontium  hydroxide  solution  the  results  are  I'l  times  higher  than 
with  sodium  hydroxide  solution,  and  the  former  is  to  be  preferred  as 
it  gives  a  somewhat  sharper  titration.  The  mean  of  113  estimations 
gave  19  9  c.c.  X/l  strontium  hydroxide  per  litre  of  milk  as  the  mean 
"  aldehyde  figure,"  with  22*6  c.c.  as  a  maximum  and  18*1  c.c.  as  a 
minimum.  W.  P.  S. 


Estimation  of  Volatile  Acidity  in  Wines.  A.  Hubert  (Arm. 
C'him.  anal.,  1906, 11,  245 — 248). — One  hundred  c.c.  of  water  are  intro- 
duced into  the  flask,  which  should 

be  made  of  Jena  glass,  and  this  ?'  ■   Jtm  ^ 

is  then  closed  by  the  tube 
furnished  with  a  caoutchouc 
ring  {A) ;  5  or  10  c.c.  of  the 
wine  are  intro<luced  into  the 
tube  and  into  the  narrow  part 
{B)  is  placed  a  disc  of  silver 
or  platinum  wire  g.auze.  After 
boiling  vigorously  for  thirty- 
five  minutes,  all  volatile  free 
acid  is  expelled,  and^  on  cooling, 
the  wine  finds  its  way  into 
the  flask  owing  to  the  vacuum 
produced.  A  little  water  is 
squirted  into  the  tube  three 
or  four  times,  and  it  is  finally 
lifted  out  and  rinsed  once  more. 
The  liquid  is  then  titrated  and 
the  difference  between  the  re- 
sult and  the  total  acidity  re- 
presents the  volatile  free 
acidity. 

If  it  is  desired  to  know  the  total  volatile  acidity,  25  c.c.  of  wine 
should  be  mixed  with  2  or  3  c.c.  of  syrupy  phosphoric  acid  before 
going  through  the  process.  L.  de  K. 

Estimation  of  Malic  Acid  and  some  Fixed  Acids  in  the 
Juices  of  Fruits,  both  Fermented  and  Unfermented.  W. 
Mestrezat  {Compt.rend.,  1906,  143,  185—186). — The  juice  is  neutral- 
ised with  barium  hydroxide,  acidified  with  3 — 4  drops  of  3  per  cent, 
acetic  acid,  and  concentrated  in  a  vacuum  to  a  volume  of  15  c.c. 
Two  c.c.  of  30  per  cent,  barium  acetate  and  then  alcohol  are  added, 
and  the  whole  filtered.  The  precipitate  is  treated  with  water  con- 
taining enough  sulphuric  acid  to  liberate  the  organic  acid.s  and 
diluted  to  100  c.c.  with  strong  alcohol,  which  precipitates  gums, 
pectin  substances,  and  proteids.  In  one  portion  of  the  filtered 
solution,  tartaric  acid  is  ."separated  by  means  of  pota.ssium  chloride  and 
acetate.  The  solution  containing  malic  and  succinic  acids  and  tannins 
is  then  neutralised  with  barium  hydroxide  and  acidified  as  before  with 
acetic  arid  and  precipitated  with  alcohol.  The  precipitate  is  redissolved 
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ill  water  with  a  littlo  hydrochloric  acid  aud  the  taunin  precipitated 
with  Laborde's  aceto- mercuric  solution.  The  malic  acid  is  then 
determined  by  titration  with  iV/5  permanganate  an(l  bulphuric  acid. 
The  dried  solution  extracted  with  ether  yields  pure  succinic  acid. 

N.  H.  J.  M. 

Diflferentiation  of  the  Two  Pharmaceutical  Benzoic  Acids. 
H..  CoRMiMBCEUF  and  L.  Grosman  (Ann.  Ckim.  anal.,  1906,  11, 
243 — 244). — The  authors  give  a  test  for  distinguishing  synthetic 
benzoic  acid  made  from  toluene  from  the  natural  acid  made  from 
benzoin.  The  latter  gives  a  pleasant  aromatic  odour  when  heated 
with  a  solution  of  sodium  carbonate,  but  this  test  may  be  defeated  easily 
by  adding  a  suitable  aroma  to  the  artificial  product.  The  new  test  is 
based  on  the  fact  that  the  synthetic  product,  owing  to  its  method  of 
pi'eparation,  always  contains  organic  chlorine.  This  may  be  detected 
by  igniting  the  sample  with  its  own  weight  of  sodium  carbonate  and 
testing  for  chlorine  in  the  ash.  L.  de  K. 

Index  of  Oxidation  of  Milk.  Ezio  Comanducci  {Rend.  Accad. 
Sci.  Fis.  Mat.  Xapoli,  1906,  [iii],  12,  113— 115).— The  author  finds  that 
the  volume  of  i\710  permanganate  solution  required  to  oxidise,  in  presence 
of  sulphuric  acid,  a  given  quantity  of  genuine  milk  is  practically  con- 
stant for  the  milk  oi  any  particular  animal.  He  suggests  the  deter- 
mination of  this  constant  as  a  means  of  ascertaining  whether  water  has 
been  added  to,  or  cream  removed  from,  milk.  The  determination  is 
carried  out  as  follows:  10  c.c.  of  a  solution  prepared  by  making 
10  c.c.  of  the  milk  up  to  1  litre  with  distilled  water  are  mixed  witli 
20  c.c.  of  dilute  sulphuric  acid  (1:5)  and  the  mixture  heated  at 
GO — 70°  on  a  water-bath,  iV/lO  potassium  permanganate  solution 
being  added  drop  by  drop  during  the  heating  until  the  red  colour  of 
the  permanganate  persi.sts  for  at  least  five  minutes.  Proceeding  in 
this  way,  the  author  finds  that  the  number  of  c.c.  of  the  permanganate 
required  to  oxidise  1  c.c.  of  the  milk,  which  number  he  terms  the 
"index  of  oxidation  of  the  milk,"  varies  for  the  milks  of  different 
animals  between  the  following  limits:  cow,  50 — 52;  goat,  44 — 46; 
sheep,  43 — 48;  ass,  55 — 58;  and  woman,  53—60.  The  index 
diminishes  in  proportion  to  the  amount  of  water  added,  so  that  cow's 
milk  containing  50  per  cent,  of  water  gives  an  index  of  25.  Cow's 
milk  from  which  all  the  cream  has  been  removed  yields  a  value  of 
40—42.  '  T.  H.  P. 

Analysis  of  Dried  Milk.  H.  Diioop  Kicilmond  {Analyst,  1906, 
31,  219 — 222). — The  methods  employed  for  the  analysis  of  ordinaiy 
milk  require  a  few  slight  modifications  before  they  can  be  applied  to 
dried  milk.  The  fat  is  best  estimated  by  the  Werner-Schmidt  method  ; 
if  there  is  no  other  sugar  than  lactose  present,  the  fat,  after  drying, 
should  be  dissolved  in  light  petroleum  and  any  insoluble  residue  sub- 
tracted from  the  total  weight.  In  cases  where  other  sugars  are  pre- 
sent, the  ethereal  solution  of  the  fat  should  be  mixed  with  an  equal 
volume  of  light  petroleum  and  shaken  with  water  rendered  slightly 
ammoniacal,  before  the  solution  is  evaporated.     The  milk  lacto.se  may 


A 


A\ALYTICAL   CHEMISTRY.  637 

be  esliiuated  polarimetrically  and  the  proteids  calculated  by  multiply- 
ing the  total  nitrogen,  by  Kjeldahl's  method,  by  6"87.  The  ash,  lime, 
and  phosphoric  acid  are  estimated  in  the  usual  way.  From  the  results 
of  seven  analyses  given,  it  appears  that  the  lactose  in  dried  milk  is 
present  partly  in  the  anhydrous  and  partly  in  the  hydrated  condition. 
Two  of  the  samples  apparently  contained  calcium  saccharate  and  one 
of  them  contained  added  phosphate.  Sucrose  was  present,  as  such,  in 
two  of  the  samples.  W.  P.  S. 

Extraction  of  Fat  from  Faeces  :  Occurrence  of  Lecithin. 
Joux  H.  Long  (/.  Amer.  Chem.  Hoc,  1906,  28,  704—706).— The  sample, 
which  should  be  slightly  acidified  with  hydrochloric  acid  so  as  to 
decompose  any  soapy  matter,  is  treated  in  the  same  manner  as 
milk  by  the  paper  coil  (Adams's)  method.  The  results  are  slightly 
in  excess  of  those  obtained  by  the  sand  method,  but  the  author 
considers  them  more  trustworthy. 

In  the  crude  fat  thus  obtained  the  amount  of  phosphorus  is  estimated, 
from  which  the  amount  of  lecithin  is  then  calculated.  It  sometimes 
occurs  to  a  remarkably  large  extent.  L.  de  K. 

o-Tolidine  Sulphates  and  Titration  of  Benzidine  Sulphate. 
Joachim  Biehkingek  and  Wilhelm  Boksum  {Cliem.  Zeit.,  1906,  30, 
721 — 722). — A  normal  sulphate  of  o-tolidine  may  be  obtained  by  dis- 
solving the  base  in  water  with  careful  addition  of  dilute  hydrochloric 
:icid  and  then  adding  excess  of  dilute  sulphuric  acid.  Instead  of  acid 
water,  alcohol  may  be  used  as  a  solvent,  in  which  case,  however,  the 
>ulphate  is  more  finely  divided.  The  compound,  when  suspended  in 
water,  may  be  readily  titrated  with  standard  sodium  hydroxide,  using 
phenolphthalein  as  indicator. 

An  acid  salt  may  be  obtained  by  mixing  carefully  a  known  weight 
of  the  normal  salt  with  the  rej:juired  quantity  of  dilute  sulphuric  acid, 
evaporating,  and  drying  at  120"^.     It  is  readily  dissociated. 

Iteozidine  sulphate  may,  as  is  well  known,  be  titrated  with  sodium 
hydroxide  and  phenolphthalein,  preferably  at  50^.  The  authors  state 
that  the  reaction  proceeds  readily  at  the  ordinary  temperature  if  some 
barium  chloride  is  added.  L.  de  K. 

Precipitation  and  Estimation  of  Alkaloids  with  Potassium 
Bismuth  Iodide.  \).  Jone.scu  {Chem.  Ceatr.,  1906,  i,  1803  ;  from 
/kr.  Dent,  jtharm.  Ges.,  16,  130 — 132). — Not  only  atropine  and 
liyoscyamine,  but  also  quinine,  caffeine,  and  antipyrine  may  be  pre- 
cipitated by  potassium  bismuth  iodide  and  recovered  by  treating  the 
precipitate  with  an  alkali.  Quinine  is  best  extracted  with  ether  and 
caffeine  and  antipyrine  with  chloroform.  The  latter  substance  is  but 
very  slowly  extracted.  L.  de  K. 

A  Reaction  for  Morphine.  C.  Ueicu.\rd  (C/iein.  CetUr.,  1906,  i, 
1465;  from  Pharm.  Centr.-lhUle,  ^,  247—249.  Compare  Abstr., 
1905,  ii,  127). — If  a  trace  of  morphine  or  its  sulphate  or  hydrochloride 
i^  mixed  with  a  few  drops  of  35  per  cunt,  formaldehyde  and  evaporated 
nearly  to  dryness,  the  mass,  on  being  moistened  with  a  drop  of  stannou.^ 
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chloride  and  then  gently  evaporated,  assumes  a  permanent  splendid  violet 
colour.  On  adding  a  drop  of  sulphuric  acid,  the  colour  is  changed  to 
blue  ;  hydrochloric  acid  causes  fading,  whilst  aqueous  sodium  hydroxide 
turns  it  reddish-yellow  ;  ammonia  has  hardly  any  effect,       L.  de  K. 

A  Characteristic  Colour  Reaction  for  Morphine.  Dan 
Radulescu  {Chem.  Centr.,  1906,  i,  1378  ;  from  Bull.  Soc.  Sci. 
BuGuresci,  14,  602 — 605). — For  the  direct  detection  of  morphine  in 
vegetable  infusions,  the  following  test  may  be  employed.  The  solution, 
which  should  be  colourless  or  nearly  so,  is  mixed  with  a  crystal  of 
potassium  nitrite  ;  an  acid  is  added,  and  before  the  evolution  of  gas 
has  ceased  an  excess  of  strong  aqueous  potassium  hydroxide  is  added. 
In  presence  of  morphine,  the  liquid  turns  rose  or  even  ruby-red.  The 
colouring  matter  is  not  removed  by  agitation  with  ether,  chloroform, 
carbon  disulphide,  or  benzene.  L.  de  K. 

Assay  of  Opium  and  its  Preparations.  Philip  Asher  (-4 mer. 
J.  Pharm.,  1906,  [vi],  78,  262— 267).— Four  grams  of  dried  opium 
are  mixed  with  5  c.c,  of  5  per  cent,  potassium  hydroxide  and  dried  on 
the  water-bath.  Five  grams  of  freshly-slaked  lime  and  10  c.c.  of 
water  are  added,  and  the  whole  triturated  for  fifteen  minutes.  Nineteen 
c.c.  of  water  are  added,  and  after  half  an  hour,  15  c.c.  of  the  filtrate 
are  collected.  To  this  are  added  4  c.c.  of  alcohol  and  10  c.c.  of  pure 
ether;  the  whole  is  well  shaken  in  a  100  c.c.  Erienmeyer  flask,  and 
0*5  gram  of  ammonium  chloride  is  added. 

After  twelve  hours,  the  ethereal  layer  is  poured  through  a  small 
cotton- wool  filter,  and  the  liquid  is  shaken  with  another  10  c.c.  of  ether, 
and  when  this  has  passed  through  the  filter  the  aqueous  liquid  is  pouied 
on  to  the  filter,  and  the  flask  is  then  rinsed  twice  in  succession  witli 
another  5  c.c.  of  ether.  The  crystals  of  morphine  are  now  washed 
with  water  saturated  with  morphine,  using  15  c.c.  in  all.  The  cotton 
plug  is  carefully  put  back  into  the  flask,  and  the  morphine  is  dissolved 
iu  12  c.c.  of  Ay  10  sulphuric  acid,  the  excess  of  which  is  then  titrated 
with  A/40  potassium  hydroxide,  using  a  freshly-prepared  aqueous  solu- 
tion of  hajmatoxylin  as  indicator. 

In  the  case  of  tincture  of  opium,  5  c.c.  of  potassium  hydroxide  solu- 
tion are  added  to  40  c.c.  of  the  sample,  and  the  mixture  is  evaporated 
and  then  treated  with  lime  as  directed.  L.  de  K. 

Separation  of  Strychnine  and  Brucine ;  Influence  of  Nitrous 
Acid  in  Oxidation  by  Nitric  Acid.  William  C.  Reynolds  and 
Kobekt  Sutclifke  (</.  Soc.  Chem.  Ind.,  1906,  25,  512 — 515). — Both 
Stoeder's  and  Gordin's  modifications  of  the  oxidation  process  (Abstr,, 
1899,  ii,  715;  1903,  ii,  342;  compare  Howard,  Abstr.,  1905,  ii, 
779)  lead  to  slightly  more  trustworthy  results  than  Keller's  original 
process  (Abstr.,  1903,  ii,  342),  and  of  the  two  Gordin's  is  the  more 
expeditious.  For  an  amount  of  total  alkaloid  up  to  0"4  gram,  the 
oxidising  solution  should  contain  at  least  7  per  cent,  of  nitric  acid, 
the  reaction  should  be  stopped  after  proceeding  for  ten  minutes, 
and  the  temperature  should  not  exceed  25*^.  The  strychnine  should 
be    liberated    by   tlie   addition    of    excess    of     eitlier    potassium    or 
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sodium  Lydi'oxide,  and  not  by  means  of  sodium  carbonate  or  ammonia. 
The  nitric  acid  used  should  be  of  sp.  gr.  1'42;  if  more  dilute,  it  is 
necessary  to  add  a  trace  of  a  nitrite  to  start  the  reaction.  The  action 
of  the  nitrous  acid  has  not  been  ascertained,  but  it  appears  to  be 
similar  to  the  behaviour  of  the  tnice  of  water  vapour  necessary  to 
bring  about  the  combination  of  some  gases  by  the  electric  spark. 

W.  P.  S. 

New  Process  for  Estimating  the  Casein  in  Cheese.  Auguste 
Trillat  and  Sauton  (Compt.  rend.,  1906,  143,  61 — 63). — The  method 
already  described  by  the  authors  (this  vol.,  ii,  591)  for  the  estimation 
of  casein  in  milk  can  also  be  applied  to  the  determination  of  the 
unchanged  casein  in  cheese ;  for  this  purpose,  2  grams  of  the  cheese  in 
a  fine  state  of  division  are  triturated  with  10  c.c.  of  hot  water,  and  50  c.c. 
of  water  added,  and  the  mixture  boiled  for  five  minutes  ;  0*5  c.c.  of 
commercial  formaldehyde  is  then  added,  and  the  boiling  continued  for 
a  further  three  minutes.  The  casein  is  precipitated  by  five  drops  of 
glacial  acetic  acid,  collected  on  a  tared  filter,  freed  from  fat  by 
extraction  with  acetone,  dried  at  75 — 80^,  and  finally  weighed.  The 
casein  values,  thus  determined,  of  various  cheeses  are  as  follows  : 
Camembert,  18'20  per  cent.;  Gruyere,  31'3-i;  Gervais,  6"415;  Brie, 
22*930;  Rocjuefort  (half-ripe),  11'65;  Roquefort  (very  ripe),  7'10  ; 
Hollande,  31 '5.  By  this  method  of  estimation  the  process  of  ripening 
of  cheese  can  be  determined,  thus  a  freshly-made  Roquefort  cheese  con- 
tained 19'4:8  per  cent,  of  casein;  this  fell  to  1812,  ir65,  (>,  and 
7*10  per  cent,  after  eight,  fifteen,  thirty,  and  sixty  days  respectively. 

M.  A.  W. 

Estimation  of  Proteid  and  Gelatinous  Matters  by  means  of 
Acetone.  Fred.  Bordas  and  Touplaix  {Compt.  rend.,  1906,  142, 
1345 — 1346). — The  insolubility  of  proteid  or  gelatinous  matter  in 
pure  or  aqueous  acetone  can  be  applied  to  the  determination  of  the 
amount  present  in  various  food-stuft's.  In  the  case  of  butter  or  cheese, 
the  sample  is  extracted  with  pure  acetone,  and  the  residual  casein 
washed  with  ai^ueous  acetone,  weighed,  and  then  ignited  to  estimate 
the  ash ;  in  the  case  of  milk,  all  the  proteid  matter  is  completely  pre- 
cipitated by  the  addition  of  20  c.c.  of  pure  acetone  to  10  c.c.  of  the 
sample,  and  separation  is  readily  effected  by  centrifugation. 

M.  A.  W. 

Measurement  of  the  Gelatinising  Points  and  Specific 
Gravities  of  Solutions  of  Various  Glues.  K.  Wixkelblecu 
{ZtU.  aiigew.  Ckem.,  1906,  19,  1260— 1262).— The  temperature  at 
which  the  gelatinisation  of  u  given  solution  takes  place  is  determined 
by  thoroughly  shaking  400  c.c.  of  the  solution  with  a  thermometer 
busj)ended  in  it,  and  cooling  the  containing  flask  by  immersion  in  cold 
water.  As  the  gelatinising  point  is  approached,  the  solution  becomes 
thicker,  air  bubbles  cease  to  rise  in  it,  and  tinally  the  solution  becomes 
solid.  On  plotting  gelatinising  points  against  the  percentage  strength 
of  gelatin  solutions,  continuous  curves  were  obUiined,  but  this  was  not 
found  to  be  the  case  for  solutions  of  glue. 
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Closely  concordant  values  were  obtained  for  the  specific  gravities 
determined  by  means  of  either  a  specific  gravity  bottle  or  a  hydro- 
meter. It  was  found  that  the  difference  in  gelatinising  point  between 
glue  and  good  gelatin  increases  in  the  case  of  impure  glue  with 
increasing  dilution,  but  remains  practically  constant  in  the  case  of 
pui'e  glue.  P.  II, 

Fruit  of  Capsicum  Annuum  [Chilies].  Anton  Nestler  (Zeit. 
JVahr.  Genussin.,  1906,  11,  661 — 666). — If  the  dividing  walls  of  the 
fruit  be  examined  under  a  lens,  small  white  and  brown  spots  will  be 
seen.  These  spots  are  cells  filled  with  a  fatty  oil  (myelin)  in  which 
capsicin  is  present.  On  treating  a  fragment  with  ammonia  on  a  micro- 
scope slide,  the  well-known  spiral  threads  or  loops  will  be  observed  to 
shoot  out  from  the  mass,  Numerous  crystals  and  groups  of  crystals 
can  also  be  seen.  When  treated  with  5  per  cent,  potassium  hydroxide 
solution,  the  crystals  dissolve,  and,  after  the  lapse  of  a  few  hours,  fino 
needle-shaped  threads  are  deposited.  In  the  cells  of  the  epidermis  and 
mesophyll  are  found  many  colourless  crystals  ;  the  usual  chemical 
tests  prove  them  to  be  albumin  crystals.  Crystals  of  calcium  oxalate 
are  abundant  in  many  specimens  of  capsicum  fruit.  Owing  to  the 
inactivity  of  capsicin  towards  chemical  reagents,  the  tongue  is  the  best 
test  for  this  substance.  W.  P.  S. 

Calorimetric  Assay  of  Mustard.  Mansier  {/.  Pharm.  Chim., 
11)06,  [vi],  23,  565 — 573). — The  process  is  devised  for  comparing  tho 
strength  of  samples  of  mustard.  Fifty  grams  of  the  sample  are  in- 
troduced into  a  calorimeter  containing  100  c.c.  of  water  and  the 
increase  in  temperature  due  to  chemical  action  is  noticed.  A  second 
experiment  is  then  made,  using  95  c.c.  of  water  and  5  c.c.  of  a  solution 
of  20  grams  of  mercuric  chloride  in  100  c.c.  of  brine,  so  as  to  destroy 
the  action  of  the  ferment,  and  the  increase  in  temperature  is  deducted 
from  that  in  the  first  experiment. 

For  a  full  description  of  the  minute  precautions  to  be  taken,  the 
original  article  should  be  consulted.  L.  de  K. 

The  Prociess  of  Decomposition  of  Pastry.  Erich  Lepeue 
{Zeii.  offeutl.  Chem.,  1906,  12,  226 — 233). — The  cause  of  the  decrease 
in  the  amount  of  lecithin-phosphoric  acid  in  pastry,  when  the  hitter  is 
stored  for  some  time,  is  discussed  in  this  paper.  Although  samples 
containing  excessive  quantities  of  water  have  been  found  to  give  low 
percentages  of  lecithin -phosphoric  acid,  drier  samples  have  also  yielded 
abnormally  small  amounts.  The  decomposition  of  tlie  organic  phos- 
phorus compounds  is  also  influenced  by  the  degree  to  which  the  pastry 
has  been  subdivided.  With  regard  to  the  whole  (juestion  of  the  detec- 
tion of  the  presence  of  eggs  in  pastry,  determinations  of  any  one  con- 
stituent or  analytical  constant  are  of  little  use  by  themselves.  Flour 
contains  very  varying  quantities  of  lecithin-phosphoric  acid,  tlie  test 
for  cholesterol  fails  when  only  small  (|uant.ities  of  egg  are  present,  and 
tho  acidity  of  tho  fat  extracted  from  \\w  s.uiiph^  doos  not  yive  any 
useful  information.  W     !'■  '^- 
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Measurement  of  the  Wave-lengths  of  the  Iron  Spectrum 
for  the  BstabUshment  of  a  System  of  Spectroscopic 
Standards.  Charles  Fabry  and  H.  Buisson  (Compt.  rend.,  1906, 
143,  165 — 167). — Exact  measurements  of  the  wave-lengths  of  about 
eighty  lines  in  the  arc  spectrum  of  iron  between  the  wave-lengths  6500 
and  3600  have  been  made  by  the  photographic  method.  Each  of  the 
lines  was  compared  with  the  green  mercury  line  as  standard,  which  in 
its  turn  was  compared  directly  with  the  green  and  red  rays  of  cadmium, 
for  which  the  values  of  the  wave-lengths  given  by  Michelson  and  Benoit 
have  been  taken  as  the  basis  of  the  calculations.  H.  M.  D. 

Band  Spectra.  Johannes  Stark  (Cheni.  Centr.,  1906,  i,  1864; 
from  Physikcd.  Zeit.,  7,  355 — 361). — In  an  elementary  gas,  canal  rays 
produce  a  line-spectrum  and  a  band-spectrum,  of  which  only  the  former 
exhibits  the  Doppler  effect.  The  sources  of  the  line  spectrum  are  the 
positive  ions ;  the  band-spectrum  is  not  emitted  by  either  the  negative 
ions  or  the  neutral  atoms,  but  by  the  positive  ions  ("  Kestatome")  and 
the  negative  electrons  in  the  act  of  recombining  to  form  neutral 
atoms.  The  mi)tion  of  the  particles  emitting  the  green  band-spectrum 
of  mercury  vapour  is  not  influenced  by  an  electric  field ;  the  same 
holds  true  of  hydrogen  and  nitrogen.  These  particles  are,  therefore, 
not  charged.  The  band-lines  become  blurred  by  broadening ;  they 
cannot  be  displaced  by  raising  the  pressure  or  the  temperature.  The 
different  parts  of  the  band-spectrum  correspond  with  different  phases 
of  the  recombination  of  negative  electrons  with  positive  ions.  The 
distribution  of  the  intensity  in  the  band-spectrum  changes,  as  can  be 
shown  experimentally,  if  the  frequency  of  the  different  phases  of  the 
recombination  is  altered  by  change  of  the  temperature.  The  two  kinds 
of  spectra  are  also  compared  as  regards  their  absorption. 

T.  H.  P. 

Kinetics  of  Photochemical   Reactions.     I.     Retardation  of 

Photochemical  Chlorine  Reactions   by  Oxygen.     Relation  to 

Photochemical  Induction  and  Deduction.     Robert  Luther  and 

IImanuel  Goldberg  {Zeit.  physikal.  CJism.,  1906,56,  43 — 56.    Compare 

'  'ither  and    Weigert,    Ab.str.,   1905,    ii,  785). — The   experiments   of 

ator  (Trans.,  1903,  83,  729)   have  been  expanded,  and  it  is  found 

that  the  frequently  irregular  course  of  the  chlorination  of  benzene 

under  the   action  of    light  is  due  to  the  retarding  effect  of    small 

iuantities  of  oxygen.     Thus  a  solution  of  chlorine  in  benzene  which 

as   been   freed   from   air  by  boiling  out  under   reduced  pressure  is 

twenty  times  as  sensitive  to  light  as  a  solution  in  contact  with  air  at 

atmospheric  pressure.      Boiling  benzene,  therefore,  is  attacked  readily 

by  chlorine  in  diffuse  light,  not  because  of  the  higher  temperature, 

but  because  the  expulsion  by  boiling  of  all  dissolved  air  renders  the 

mixture  much  more  sensitive  to  light.     Such  a  retardation  as  that 

VOL.  xc.  ii,  44 
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referred  to  has  already  been  obiserved  in  the  reaction  bstween  chlorine 
and  hydrogen  and  in  that  between  chlorine  and  carbon  monoxide,  and 
the  authors  show  that  the  chlorination  also  of  toluene,  xylene,  and 
acetic  acid  is  retarded  by  oxygen.  Closer  study  of  the  action  of 
chlorine  on  benzene  indicates  that  any  oxygen  present  at  the  beginning 
is  gradually  removed,  and  that  only  after  this  does  the  velocity  of  the 
main  reaction  attain  its  maximum.  This  period  during  which  the 
oxygen  is  being  removed  may  be  identified  with  the  so-called  "  period 
of  induc;ti(m."  The  phenomena  of  "  deduction  "  are  probably  due  to  the 
gradual  subsequent  collection  of  a  little  oxygen  from  the  interaction  of 
chlorine  and  water,  from  the  walls  of  the  containing  vessel,  or  from 
leakage  through  taps.  The  fact  that  moist  chlorine  which  has  been 
exposed  to  light  reacts  more  readily  when  mixed  with  hydrogen  than 
chlorine  which  has  not  been  so  exposed  may  be  attributed  to  the 
removal  during  the  preliminary  exposure  of  traces  of  oxygen  originally 
present.  J.  C.  P. 

Observations  on  Canal  Rays.  Hans  Kau  {Chem.  Centr.,  1906, 
ii,  293;  from  Fhysikal.  Zf,it.,l,  421 — 423). — "When  canal  rays  impinge 
on  gl^ss,  the  latter  exhibits  a  green  fluorescence  and  a  reddish -yellow 
surface-lnyer  of  light,  in  the  spectrum  of  which  the  D  line  is  observed. 
The  phenomenon  ispossihly  one  of  chemiluminescence  caused  by  oxida- 
tion, yet  it  appears  in  nitrogen  quite  free  from  oxygen  and,  faintly,  in 
almost  pure  helium.  In  hjdrogen  through  which  the  discharge  has 
been  passing  for  a  longtime,  Wien  observed  only  the  green  fluorescence. 
If  the  glass  is  previously  submitted  to  the  action  of  cathode  rays,  the 
action  of  canal  rays  does  not  at  first  give  sodium  light,  because  the 
cathode  rays  and  the  fluorescence  produced  in  the  hydrogen  by  the 
canal  ra\s  produce  a  chemical  change  in  the  surface  of  the  glass.  The 
author  explains  the  illumination  observed  under  the  influence  of  the 
canal  rays  as  due  to  intense  loc  J  he  iting. 

Attempts  to  measure  e/m  for  helium  led  to  no  definite  result. 

An  experiment  with  cnnal  r.tys  in  a  strong  magnetic  field  confirmed 
Stalk's  view  that  the  positive  ions  are  the  emitters  of  the  illumination 
exliibiting  the  Doppler  effect.  T.  H.  P. 

Retardation  of  the  a- Particle  from  Radium  in  passing 
through  Matter.  Ernest  Rutherford  {Phil.  Mag.,  1906,  [vi],  12, 
134 — 146.  Compare  this  vol.,  ii,  139). — The  velocity  of  the  a-particle 
from  radium  C  corresponding  with  each  point  of  its  path  in  air  has  been 
determined  by  measuring  the  magnetic  deflection  of  the  rays  after 
p  issing  through  different  numbers  of  layers  of  aluminium  foil  of  known 
stopping  power.  The  active  wire  with  a  deposit  of  radium  C  was 
placed  in  a  triangular  groove  in  a  s  did  brass  cylinder,  and  above  it  was 
placed  a  parallel  slit  and  a  photographic  plate,  the  distances  of  which 
from  the  wire  could  be  varied  at  will.  The  photographic  impression 
was  measured  by  projecting  a  magnified  image  on  a  screen  by  means  of 
an  ordinary  arc  hintern. 

It  is  found  that  the  photographic  effect  is  no  longer  visible  when  the 
a-particle  h  ts  passed  through  a  layer  of  foil  corresponding  with  7*06  cm. 
of  air,  the  velocity  at  this  point  of  the  path  being  about  0*4  of  tin 
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velocity  at  emission.  If  the  energy  of  the  particle  is  represented 
graphically  as  a  function  of  the  path,  the  curve  obtained,  when  extra- 
polated, cuts  the  axis  of  abscissae  at  a  point  corresponding  with 
(7'06  +  1-25)  cm.  of  air.  From  this  it  is  deduced  that  the  ratio  of  the 
velocity  of  a  particle  of  range  r  to  the  initial  velocity  is  given  by  the 
formula  0'348  Jr+  1-25.  Since  the  ratio  of  charge  to  mass  is  the  same 
for  the  a-particles  from  radium,  radium  A,  radium  C,  and  radium  F,  this 
formula  can  be  applied  to  calculate  the  velocity  of  the  particles  emitted 
by  thes9  several  substances,  and  the  values  deduced  agree  very  satis- 
factorily with  those  obtained  by  experiment. 

Examination  of  the  photographic  traces  indicates  a  slight  scattering 
of  the  a-particles  in  passing  through  matter.  On  passing  through  a 
mica  plate  of  thickness  equivalent  to  35  cm.  of  air,  a  deflection  of  some 
of  the  rays  to  the  extent  of  about  2°  is  observed.  Tt  is  calculated  that 
this  change  of  direction  in  passing  through  the  0"003  cm.  layer  of  mica 
requires  an  average  transverse  electric  field  of  about  100  million  volts 
j)er  centimetre. 

The  author  points  out  that  the  much  more  rapid  decrea.se  of  the 
photographic  effect  of  the  particle  towards  the  end  of  its  path 
as  compared  with  the  decrease  in  its  kinetic  energy  indicates  either  the 
existence  of  a  critical  velocity  below  which  it  is  unable  to  produce  its 
characteristic  effects,  or  a  very  i-apid  decrease  in  the  velocity  when  this 
reaches  a  certain  value.  H.  M.  D. 

Influence  of  Radium  Radiations  on  the  Conductivity  of 
Electrolytes.  Bhoxisl.\s  Sabat  {Bull.  Acad.  ,S'ci.  Cracow,  1906, 62 — 79), 
— The  effect  of  radium  radiations  on  the  electrical  conductivity  of  solu- 
tions of  sodium  chloride,  calcium  chloride,  barium  chloride,  magnesium 
-lulphate,  zinc  sulphate,  potassium  carbonate,  hydrochloric  acid,  and 
sodium  hydroxide  has  been  studied.  The  radium  used  wa.s  0*2  gram  of 
the  strongest  i-adium  preparation  in  a  thin-walled  glass  tube  which  was 
placed  in  the  electrolyte. 

No  immediate  effects  are  noticeable  on  the  introduction  of  the  radium 
preparation,  but  after  several  minutes  an  increase  in  conductivity 
occurs,  and  gradually  attains  a  maximum  ;  this  increase  corresponds 
with  that  due  to  the  rise  in  temperature  (some  0-3 — 0  4°)  produced  by 
the  radium  radiations.  When  the  radium  is  removed,  the  conductivity 
gradually  falls  to  its  normal  value.  J,  J.  S. 

Radioactivity  of  Thorium.  Julius  Elster  and  Hans  Geitbl 
iCfiem.  Cenlr.,  1906,  ii,  302—303;  h-om  Pht/irikul .  Zeit.,  7,  445—452). 
— From  the  sediments  of  the  thermal  springs  of  Bad  Nauheim  and  Bad 
Kreuznach  barium  containing  radium  has  been  isolated,  together  with 
a  product  exhibiting  radioactivity  similar  to,  but  much  more  intense 
tJian,  that  of  thorium  compounds;  this  produ<t  the  authors  regard  as 
the  radiothorium  of  Hahn  (Abstr.,  1905,  ii,  432  and  789). 

The  rates  of  decay  of  activity  of  thorium  and  rddiothorium  X  were 
i:oinpared  and  found  to  be  appi-oximately  equal,  from  which  it  is  con- 
cluded that  the  activity  of  thorium  depends  only  on  the  presence  of 
i^iothorium.  T.  H,  P. 
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Separation  of  Radiothorium  from  Salts  of  Thorium.  G.  A. 
Blanc  and  Ottorino  Angelucci  {Atti  R.  Accad.  Lincei,  1906,  [v],  15, 
ii,  90 — 94.  Compare  this  vol.,  ii,  594). — The  authors  have  attempted, 
by  various  methods,  to  separate  radiothorium  from  thorium,  the  only 
procedure  meeting  with  any  success  being  the  following :  thorium 
nitrate  (6  kilos.)  was  dissolved  in  water  (about  4  litres)  and  to  the 
solution  were  added  about  60  grams  of  barium  hydroxide  and  the 
corresponding  quantity  of  sulphuric  acid.  No  precipitate  separated 
until  after  the  liquid  was  boiled  and  agitated  vigorously,  when  about 
30  grams  of  barium  sulphate  were  deposited.  After  thoroughly  washing 
with  water,  this  precipitate  possessed  considerable  activity,  which  at 
first  decreased  according  to  the  same  law  as  that  of  thorium  X  ;  later 
on  this  law  was  departed  from  and  the  activity  ultimately  became  constant 
at  a  value  small  compared  with  the  original  one.  The  radiothorium 
separated  in  this  way  from  thorium  represents  only  a  small  fraction  (of 
the  order  0*001)  of  the  total  quantity  present.  T.  H.  P. 

Radioactive  Lead  extracted  from  Pitchblende.  Jean  Danysz, 
jun.  (Compt.  rend.,  1906,  143,  232 — 234). — When  radioactive  lead 
chloride,  extracted  from  pitchblende,  is  dissolved  in  boiling  water  and 
precipitated  from  the  cooled  solution  by  means  of  hydrochloric  acid, 
and  this  treatment  is  repeated  ten  times,  the  final  salt  obtained  is 
almost  completely  inactive,  emitting  neither  penetrating  rays  nor  rays 
easily  absorbable.  But  these  two  sorts  of  rays  soon  reappear  and 
gradually  increase  in  intensity.  This  is  what  should  occur,  assuming 
that  the  whole  of  the  radium  E  and  polonium  have  been  removed  from 
the  lead,  only  the  radium  D  being  left ;  the  latter  then  re-forms  radium 
E,  which,  in  its  turn,  is  transformed  into  polonium.  The  penetrating 
radiation    due   to   radium   E   should   increase   according  to  the  law : 

Jt  =  l^\l  -  e"  ^),  It  being  its  value  at  time  t,  I^  its  limiting  value 
(practically  attained  in  a  month's  time),  and  6  the  time-constant  of  the 
radium  E.  This  law  assumes  a  constant  production  of  radium  E  by 
radium  D. 

Experimeuts  made  with  two  different  samples  give  values  for  0  from 
6*51  to  7'12  days,  and  from  625  to  7"43  days  in  the  two  ca.ses, 
the  mean  values  being  6"84and  681  days.  This  value  of  $  corresponds 
with  a  diminution  of  radium  E  to  the  extent  of  one-half  in  4'72  days. 

The  total  activity,  due  to  radium  E  and  polonium,  varies  according 
to  a  more  complicated  law  ;  as  a  function  of  the  time,  it  is  given  by  the 
sum  of  a  constant  and  two  exponentials.  As  the  time  constant 
of  polonium  is  great  (about  200  days)  compared  with  that  of  radium  E, 
the  curve  must  be  followed  for  several  months  in  order  to  determine 
this  constant  exactly.  T.  H.  P. 

Supposed  Radioactivity  of  Hydrogen  Peroxide.  Octave  Dony 
and  Alice  Dony  {Chem.  Centr.,  1906,  ii,  203—204;  from  ^'ep.-Abdr.  Sekt. 
I.  Kony.  Chem.   Pharm.  Liittich,  1906.     Compare  Precht  and  Otsuki, 
Abstr.,   1905,    ii,    296,    495). — The   formation   of  hydrogen    peroxidej 
by  auto  oxidation  can  be  detected  much  more  sharply  by  photographiol 
means  than  by  the  ordinary  chemical  reactions,  a  further  advantage  ini 
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the  former  case  being  that  there  is  no  introduction  of  foreign  substances, 
which  may  modify  the  reaction. 

In  the  rusting  of  iron,  hydrogen  peroxide  cannot  be  detected,  even 
photographically.  Potassium  chloride,  which  accelerates  the  oxidation 
of  iron  and,  further,  increases  the  stability  of  hydrogen  peroxide, 
destroys  the  latter  rapidly  in  presence  of  rust.  The  decomposition  of 
hypochlorites  in  presence  of  potassium  chloride  and  ferric  oxide 
probably  depends  on  a  similar  process. 

The  activating  of  many  organic  compounds  in  presence  of  radiations 
more  probably  depends  on  formation  of  hydrogen  peroxide.  In  gelatin 
the  latter  diffuses  about  as  rapidly  as  a  salt  in  water. 

Two  chambers  were  arranged,  each  containing  a  photographic  plate 
and  hydrogen  peroxide  solution,  between  which,  in  cne  case,  a  sheet  of 
metal  was  placed.  On  passing  equal  currents  of  air  for  the  same  time 
through  the  two  chambers,  the  two  plates  were  found  to  be  blackened 
to  the  same  extent ;  this  result  cannot  be  explained  by  the  radiation 
theory  of  Graetz  [Physikal.  Zeit.,  5,  698).  The  gelatin  exhibits  an 
extraordinarily  great  absorptive  power  for  hydrogen  peroxide  vapour. 

When  vapours  of  water  and  hydrogen  peroxide  act  in  the  dark  on  a 
selenium  cell,  the  resistance  of  the  latter  falls,  owing  to  a  modification 
produced  in  the  surface  of  the  selenium.  The  action  of  hydrogen  per- 
oxide on  a  photographic  plate  is  increased  by  the  addition  of  substances, 
such  as  sulphuric  acid,  which  render  the  peroxide  more  stable. 

Whether  the  vapours  of  hydrogen  peroxide  exist  as  such  or  whether 
they  consist  of  a  modification  of  oxygen  which  readily  re-forms  hydro- 
gen peroxide,  is  not  decided.  T.  H.  P. 

Absorption  of  Nitrogen  by  Organic  Substances  under  the 
Influence  of  Radioactive  Matter.  Marcellin  Berthelot  {Compt. 
rend.,  I'JOG,  143,  149 — 152). — A  piece  of  filter  paper  was  sealed  up  in 
a  glass  tube  containing  a  small  quantity  of  impure  radium  chloride. 
This  tube  was  wrapped  in  another  sheet  of  paper  and  enclosed  in  a 
second  tube,  which  was  then  kept  in  the  dark  for  a  period  of 
eleven  months.  The  sealed  tube,  which  originally  contained  29  1  c.c. 
of  air,  was  then  found  to  contain  15'5  c.c.  of  nitrogen,  1'5  c.c.  of  carbon 
dioxide,  and  no  oxygen.  7*6  c.c.  of  nitrogen  and  6'0  c.c.  of  oxygen  had 
been  absorbed  by  the  organic  matter.  The  author  points  out  that  this 
phenomenon  is  analogous  with  the  absorption  already  observed  under 
the  influence  of  atmospheric  electricity  and  the  silent  discharge. 

The  rays  which  are  effective  in  promoting  the  absorption  of  nitrogen 
are  unable  to  pa.ss  through  the  glass  of  the  inner  tube.  The  gla.ss  of 
both  the  inner  and  outer  tubes  in  the  above-descriV)ed  experiment  was 
coloured.  The  two  colour  changes  are  distinct  from  each  other,  and 
are  to  be  attributed  to  different  kinds  of  radiation.  Chemical  changes 
thus  lead  in  the  same  way  as  physical  measurements  to  the  view  that 
the  radiations  from  radium  are  heterogeneous.  H.  M.  D, 

A  Mineral  which  retards  the  Discharge  of  an  Electroscope. 
Ernst  H.  Buchnek  {Chem.  C'entr.,  1906,  ii,  151—152;  from  Chem. 
Wtekblad,  3,  325 — 32i<). — A  mineral  from  the  south  of  Norway, 
assumed  to  contain   radium,    was   foutid   to   retard  the  discharge  of  an 
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electroscope.  The  retarding  influence  appears  to  diminish  with  time, 
and  finally  gives  way  to  the  ordinary  acceleration  of  discharge.  It  is 
supposed  that,  from  the  beginning,  both  these  influences  are  at  work, 
the  radioactive  one  producing  on  the  walls  of  the  electroscope  an 
induced  activity,  which  ultimately  exceeds  the  retarding  action  of  the 
mineral.  That  no  permanent  change  is  here  produced  in  the  mineral 
is  shown  by  the  fact  that  the  retarding  effect  is  the  same  after  twenty- 
four  hours.  The  supposition  that  the  mineral  emits  positively  charged 
particles  is  excluded  by  the  observation  that  it  exhibits  the  same 
behaviour  towards  a  negatively  chai'ged  electroscope  as  towards  one 
positively  charged.  The  neighbourhood  of  a  solution  containing 
radium  impairs  the  activity  of  the  mineral,  so  that  it  accelerates  the 
discharge  of  the  electroscope  ;  but  when  left  for  a  week  in  surround- 
ings devoid  of  radium,  the  substance  reverts  to  its  original  condition. 
It  is  remarkable  that,  after  the  mineral  has  been  removed,  the  velocity 
of  discharge  of  the  electroscope  remains  the  same  as  during  the  last 
measurement  of  the  radioactivity  of  the  mineral.  T.  H.  P. 

Relations  between  the  Variation  of  Electrical  Resistance 
and  the  Expansion  of  Monatomic  Solids.  Witold  Broniewski 
(/.  Chim.  phys.,  1906,  4,  285 — 310). — During  fusion  the  electrical 
resistance  decreases  for  those  substances  which  contract  on  melting  and 
increases  for  those  which  expand ;  this  renders  it  probable  that  a  con- 
nection exists  between  expansion  and  resistance.  Writing  the  expansion 
formula  at  =  ao{\+^t)  as  a«  =  ao[l -1- l/(«F-f-T„)<],  ?i  =  (1  -  KT„)/KF, 
where  F  is  the  absolute  melting  point.  The  values  for  n  for  platinum, 
copper,  silver,  aluminium,  palladium,  gold,  potassium,  and  cadmium,  as 
deduced  from  previous  values  of  the  expansion,  only  vary  between 
0"94  and  1-13.  Considering  this  as  unity  the  expression  above  becomes 
a<  =  (F  -f  T)  X  constant.  For  polyatomic  substances,  n  is  not  unity. 
Values  for  the  expansion  of  atomic  volume  between  0°  and  the  fusion 
point  vary  between  0-52  and  0-75,  the  mean  being  0'65,  and  regarded 
as  constant,  whilst  the  change  of  atomic  volume  during  fusion  is  also 
approximately  constant,  the  mean  value  being  0*56.  The  value  for  the 
(atomic  latent  heat  of  fusion)  |  (absolute  temperature  of  fusion)  is 
approximately  constant,  the  mean  value  being  2 "37.  The  author  then 
enunciates  the  law  that  "  the  resistance  of  monatomic  solids  varies 
proportionately  to  the  free  space  between  the  particles,"  and  adds 
a  large  number  of  results  for  the  variation  of  resistance  during 
fusion,  and  for  the  temperature-coefficient  of  the  resistance,  which 
are  in  good  agreement  with  this.  L.  M.  J. 

Variation  of  the  Electrical  Resistance  of  Steels  near  the 
Transition  Points.  P.  Fournki.  {Compt.  rend.,  1906,  143,  287—288). 
—In  a  previous  paper  (this  vol.,  ii,  546),  the  author  has  shown  in  the 
form  of  a  curve  the  relation  between  the  electrical  resistance  and 
temperature  for  five  samples  of  steel  ;  for  temperatures  below  600° 
the  curves  are  arranged  on  the  plane  of  co-ordinates  in  the  order  of  the 
-Values  of  2,  where  2  for  each  steel  is  the  sum  of  the  products  of  the 
carbon,  silicon,  and  manganese  content  of  the  steel  and  the  corre- 
-  spending  atomi"  weight. 
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Curves  representing  the  relation  between  the  chacge  of  electrical 
resistance  with  the  temperature  (dR/dt)  and  the  temperature  {t)  are 
given  for  the  five  samples  of  steel ;  each  curve  consists  of  two  straight 
lines,  one  parallel  to  the  axis  of  temperature  and  the  other  oblique,  and 
for  the  five  curves  the  temperatures  corresponding  with  the  meeting 
points  of  the  two  lines  increase  as  the  values  of  2  decrease. 

Above  900°  the  resistance  increases  with  the  temperature  according 
to  the  equation  JRt  =  ^^^^(l  +  at),  the  coefficient  of  variation,  a, 
increasing  with  2.  The  values  of  2  and  a  for  the  five  samples  of  steel 
are  appended  : 

No.  of  Steel.  2.  a. 

II     21-14  3-3x10-4 

I     31-42  3-3x10-4 

IV     33-87  3-8x10-4 

V     —  40x10-4 

III     43-36  4-3x10-4 

M.  A.   W. 

Atomic  Conductivities  of  the  Ions.  Philip  Blackman  {Phil. 
\Mag.,  1906,  [vi],  12,  150 — 152). — A  discu.ssion  of  the  additive  nature 
|of  the  molecular  conductivities  of  acids,  bases,  and  salts.       H.  M.  D. 

Conductivity   of  Mixtures  of  Electrolytes.      III.     F.    Barm- 

]^KTZK  {Zeit.  physikal,   Ch'in.^   1906,  56,  225 — ^235.       Compare  Absti-., 

J1899,  ii,    396  ;     1904,    ii,    10).— When  dilute   solutions  are  prepared 

Icontaining  a  weak  acid  and  its  sodium  or  potassium  salt,   or  both,  tlie 

Iccnductivity  of  the  mixed  solution  can  be  calculated   from  the  con- 

[ductivities  of  the  components  by  the  author's  fDrmuiae  (see  loc.  cit.). 

The   acids   used  were  acetic,  propionic,  glycollic,   and   butyric   acid-. 

The  results  bear  out  the  assumptions  made,  namely,  that  whilst  the 

influence  of  the  weak  acid  on  the  degree  of  dissociation  of  the  .«alt  is 

very  small,  that  of  the  salt  on  the  degree  of  dissociation  of  the  acid   is 

very  great,  as  required  by  the  theory.  J,  C  P. 

Electrical  Conductivity  of  Colloidal  Ferric  Chloride,  (t. 
yiALrn\iio  (Compt.  rend.,  1906,  143,  172—174.  Compare  this  vol., 
ii,  450). — The  electrical  conductivity  of  colloidal  solutions  of  ferric 
'  hloride  is  in  some  cases  greater,  in  others  le.ss,  than  that  of  the 
Mtlutions  which  are  obtained  by  filtration  of  the  former  through 
collodion  membranes.  The  magnitude  and  sign  of  the  difference 
depends  on  the  concentration  of  the  solution  and  on  the  nature  and 
number  of  the  colloidal  granules.  It  is  not  possible  from  the  experi- 
mental data  to  assign  any  definite  value  to  the  conductivity  due  to 
the  granules.  H.  M.  D. 

Electrolytic  Potential  of  Certain  Peroxides.  Arrigo 
Mazzucchklli  and  Cesare  Barbebo  {Atti  Ji.  Accad.  Lincei,  1906,  [v], 
15,  ii,  35—42  and  109— 113).— The  authors  have  measured  the 
electrolytic  potential  of  peroxides  of  titanium,  vanadium,  molybtlenuni, 
tungsten,  and  uranium,  and  of  salts  of  the  hyper-acids  and  fluohyper- 
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acids  of  these  elements,  peroxides  being  defined  as  compounds 
analogous  to  hydrogen  peroxide,  from  which  they  can  be  prepared 
by  double  decomposition,  and  which  they  yield  ou  hydrolysis.  The 
measurements  were  made  sometimes  in  acid  and  sometimes  in  alkaline 
solution,  one  electrode  being  of  platinum  or  gold  and  the  other  being 
a  normal  mercury  electrode.  The  potentials  obtained  are  referred  to 
that  of  the  hydrogen  electrode  as  zero. 

It  is  found  that  the  potentials  are  not  absolutely  constant,  but  vary 
slightly,  both  with  the  time  and  for  different  electrodes.  The  ex- 
planation of  this  behaviour,  which  has  been  observed  before  and  may 
be  regarded  as  a  characteristic  of  the  peroxides,  is  to  be  found  in  the 
capacity  possessed  by  these  compounds  of  acting  both  as  oxidising  and 
as  reducing  agents,  and  in  thn  Of>posed  influences  thus  exerted  on  the 
definite  potential.  The  numbers  obtained  are  not  in  accord  with 
Nernst's  formula  for  the  potential,  namely,  E  =  7r  +  k\og(C/c),  where 
E  is  the  potential  and  C  and  c  the  concentrations  of  the  two  degrees  of 
oxidation  (normal  salt  and  hyper-salt)  present. 

Considered  from  an  electromotive  standpoint,  all  the  peroxides 
examined  up  to  the  present,  with  the  exceptions  of  persulphuric  acid 
and  Caro's  acid,  exert  by  preference  a  » educing  nction.  All  the  higher 
oxides  of  the  elements  investigated,  from  which  the  peroxides  are 
derived  directly,  exhibit  a  more  or  less  marked  amphoteric  nature ; 
here,  too,  sulphuric  anhydride  forms  an  exception.  T.  H.  P. 

Galvanic  Polarisation  at  a  Mercury  Cathode.  Gilbert  N. 
Lewis  and  Richard  F.  Jackson  (Zeit.  physikal.  Chem.,  1906,  66, 
193 — 211). — For  their  experiments  the  authors  have  used  a  sulphuric 
acid  cell  in  which  the  anode  was  of  platinised  plat  inum  kept  chaiged  with 
hydrogen.  Special  care  was  taken  in  the  purification  of  the  hydrogen, 
the  sulphuric  acid,  the  mercury,  and  the  platinised  platinum  employed. 
That  the  anode  in  this  cell  was  unpolansable  was  shown  by  the  fact 
that  for  a  given  E.M.F.  applied  the  current  reached  a  constant  value 
almost  immediately;  further,  the  strength  (/)  of  the  pol  irisation 
current  was  practically  unaffected  by  moving  the  contents  of  the  cell, 
or  by  increasing  the  rare  of  passage  of  hydrogen  over  the  anode. 
When  the  E.M.F.  applied  is  gradually  raised  to  07  volt,  the 
corresponding  values  of  log/  lie  on  a  straight  line  ;  when  the  E.M.F. 
applied  is  then  gradually  diminished  from  07  volt,  the  values  of  log/ 
observed  all  lie  above  the  straight  line  just  described,  althougli  not 
themselves  on  a  regular  curve.  The  fact  that  the  values  of  log/ 
observed  with  decreasing  E.M.F.  lie  above  those  observed  with 
increasing  E  M.F.  indicates  that  the  current  itself  either  produces 
some  substance  which  catalytically  accelerates  the  electrolytic  reaction, 
or  renders  the  surface  of  the  cathode  catalytically  active.  The  theory 
of  the  linear  relationship  between  log/  and  the  applied  E.M.F.  is 
discussed. 

The  influence  of  temperature  on  the  polarisation  is  not  great,  and 
on  the  whole  the  authors'  experiments  indicate  that  for  a  given 
potential  the  strength  of  the  polarisation  current  diminishes  slightly 
as  the  temperature  rises. 

Experimental   evidence    shows    that    the    polarisation    cannot    be 
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attributed  to  a  homogeneous  chemical  reaction,  or  to  the  diffusion  of 
gaseous  hydrogen  from  the  electrode,  or  to  the  diffusion  of  hydrogen 
ions  towards  the  electrode.  It  is  suggested  that  the  reaction  2H  =  Hg 
may  be  the  process  which  determines  the  polarisation,  but  the  authors' 
work  does  not  supply  any  definite  proof  of  this  view  (compare  Tafel, 
Abstr.,  1900,  ii,  588).  J.  C.  P. 

Dissociation  of  Nitric  Acid  in  Mixtures  of  Water  and  Ether. 
Petbu  Bogdan  {Zeit.  Elektrochem.,  1906,  12,  489 — 493.  Compare 
this  vol.,  ii,  83). — Further  experiments  on  the  partition  of  nitric  acid 
between  ether  and  water  show  that  the  solubility  of  water  in  ether  is 
influenced  by  the  presence  of  nitric  acid  except  in  dilute  solutions. 
The  previous  conclusions  are  therefore  invalid.  Experiments  with 
dilute  solutions  show  that  the  molecular  elevation  of  the  boiling 
point  of  ether  produced  by  nitric  acid  is  not  independent  of  the  con- 
centration. The  solutions  conduct  electricity.  The  conductivities  of 
solutions  of  nitric  acid  in  water  saturated  with  ether  are  measured  ; 
the  degree  of  electrolytic  dissociation  calculated  from  them  is  in 
agreement  with  Ostwald's  law  of  dilution,  the  dissociation  constant  at 
25°  being  1-39. 

A.'isumiiig  that  Ostwald's  law  is  true  for  the  dissociation  of  nitric 
acid  in  the  ether  solutions,  a  constant  coeflBcient  of  partition  of  the 
undissociated  part  of  the  nitric  acid  is  found ;  the  assumption  leads  to 
the  conclusion  that  nitric  acid  dissolved  in  wet  ether  is  dissoci.ited  to 
a  large  extent,  although  the  conductivity  of  the  solution  is  small. 

T.  E. 

Dissociation  Constants  of  "Weak  Acids.  Edmond  Bauer 
{Zeit.  physikal.  Chem.,  1906,  56,  215 — 222). — When  the  absorption 
coefficients  of  carbon  dioxide  in  pure  water  and  in  solutions  of 
sodium  butyrate  and  sodium  benzoate  have  been  accurately  determined, 
it  is  possible  by  Sand's  method  (Abstr.,  1904,  ii,  612)  to  calculate 
sati.sfactorily  the  dissociation  constants  of  butyric  and  benzoic  acids. 
Similarly,  the  dissociation  constant  of  nitrous  acid  has  been  deduced 
from  tlie  absorption  coefficient  of  carbon  dioxide  in  solutions  of 
pota.s.sium  nitrite,  and  is  found  to  have  the  value  6-4  x  10~*  (maximum 
possible  error  8 — 10  per  cent.).  A  comparison  of  the  conductivities 
of  equally  concentrated  solutions  of  potassium  chloride  and  potassium 
nitrite  leads  to  the  value  58  for  the  ionic  conductivity  of  NOg'. 

J.  C.  P. 

Electrolysis  of  Alkaline  Chlorides.  III.  Use  of  Dia- 
phragms of  Oxide  of  Iron.  Edouabd  Mallkt  and  Phimppe  A. 
GuYE  {J.  Chim.  jjhys.,  1906,  4,  222—231.  See  Abstr.,  1903,  ii,  586  ; 
1904,  ii,  29). — The  ordinary  diaphragms  in  use  in  electrolysis  are  not 
suitable  for  the  electrolysis  of  alkaline  salts,  as  they  are  readily 
attacked  and  become  useless  in  a  comparatively  short  time,  and  the 
concentration  of  soda  in  the  cathode  liquid  cannot  be  raised  above 
about  100  grams  per  litre.  The  authors  have  experimented  with 
diaphragms  of  a  porous  oxide  of  iron,  and  results  of  experiments  on 
the  porosity,  permeability,  and   use  in  actual  electrolysis  are  given. 
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They  find  this  material  to  be  completely  unattacked  by  chlorine  or  by 
the  alkali,  so  that  highly  concentrated  cathode  liquids  can  be  obtained. 
Smaller  electrolytic  vessels  may  therefore  be  employed  and  less  evapora- 
tion of  water  required  in  the  manufacture  of  alkali.  L.  M.  J. 

The  Law  of  the  Independent  Migration  of  lone.  Wilhelm 
Palmaer  {Zeit.  EleJctrochem.,  1906,  12,  509 — 511). — A  simple  deduc- 
tion of  the  law,  T.  E. 

Model  and  Experiment  to  Demonstrate  Changes  of  Con- 
centration during  Electrolysis.  Wilhelm  Palmaer  {Zeit.  Eleklro- 
chem.,  1906,  12,  511 — 513). — The  model  consists  of  four  sets  of  eighteen 
beads  mounted  on  horizontal  wires.  These  are  supported  on  fixed 
vertical  supports,  which  also  serve  to  indicate  the  boundaries  between 
the  cathode,  anode,  and  unchanged  intermediate  compartments  of  a 
Hittorf  cell.  Two  sets  of  beads  serve  to  mark  the  initial  condition  of 
affairs  ;  the  other  two  sets  may  be  moved  in  opposite  directions,  and 
the  beads  marked  which  represent  ions  which  have  separated  out  at  the 
electrodes. 

In  the  experiment,  hydrochloric  acid  (4i.V)  is  electrolysed  in  a 
U-tube  with  limbs  about  70  cm,  long  ;  a  platinum  wire  forms  the 
cathode  and  a  silver  wire  the  anode.  With  IdO  volts,  the  current  is 
about  0"02  ampere.  After  a  few  minutes,  a  difference  of  level  m  the 
two  limbs  of  the  tube  is  observed,  due  to  the  changes  of  concentration 
of  the  acid.  T.  E. 

Electrical  Conductivity  of  Solutions  in  Liquid  Iodine, 
Gilbert  N.  Lewis  and  Plumer  Wheeler  (Zeit.  physikul.  Chem.,  1906, 
56,  179 — 192). — The  conductivity  of  solutions  of  potassium  iodide  in 
liquid  iodine  has  been  determined  at  120°,  140°,  and  160°.  Liquid 
iodine,  even  when  it  has  been  purified  by  sublimation  in  quartz  vessels 
and  has  not  been  brought  in  contact  with  glass,  appears  to  have  a 
specific  conductivity  of  about  3  x  10"^  but  further  experiments  are 
necessary  before  the  qviestion  is  definitely  settled.  Potassium  iodide 
dissolves  readily  in  liquid  iodine,  and  the  conductivity  of  the  more 
concentrated  solutions  is  equal  to  that  of  the  best  conducting  aqueous 
solutions.  In  the  dilute  solutions,  the  molecular  conductivity  increases 
in  a  linear  manner  with  the  concentration  up  to  a  maximum,  after 
which  it  falls  off.  The  temperature-coefficient  of  the  conductivity  is 
negative  for  the  dilute  solutions,  but  becomes  positive  for  the  more 
concentrated  solutions. 

In  connection  with  the  abnormal  variation  of  molecular  conductivity 
with  concentration,  it  is  noted  that  in  Bancroft's  empirical  formula  for 
the  dilution  law,  /TCj  =  C'j'S  n  varies  for  aqueous  solutions  from  2 
for  weak  acids  and  bases  down  to  1  36  for  potassium  chloride.  That 
is,  the  greatest  deviation  from  the  mass  action  law  is  observed  when 
a  substance  which  has  itself  in  the  pure  state  (fused)  a  high  con- 
ductivity is  added  to  a  solvent  which  has  itself  only  a  slight  con- 
ductivity. This  addition  means  a  change  in  the  dissociating  power  of 
the  solvent,  and  it  is  possible  that  if  a  binary  salt  were  added  to  a 
.solvent  with  smalltr  conductivity  than  water  the  deviations  from  the 
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mass  action  law  would  be  still  more  marked  and  n  would  have  a  value 
less  than  1.  In  such  a  case,  the  molecular  conductivity  would  increase 
with  the  concentration.  J-  C.  P. 

Pseudo-acids  and  Amphoteric  Electrolytes.  Arthur  Hantzsch 
(Zeit.  physikal.  Chem.,  1906,  56,  57 — 64). — A  reply  to  Lunden's 
criticism  (this  vol.,  ii,  265).  J.  C.  P. 

Colloidal  Nuclei  and  Ions  in  Dust-free  Air  saturated  with 
Alcohol  Vapour.  Carl  Barus  (Ayner.  J.  Sci.,  1906,  [iv],  22, 
136 — 142). — The  phenomena  of  fog  formation  in  supersaturated  mixtures 
of  ethyl  alcohol  and  air  have  been  examined  and  compared  with  the 
results  obtained  in  the  case  of  water-air  and  water-carbon  dioxide 
mixtures.  The  first  medium  behaves  as  if  the  nuclei  were  larger 
than  in  the  case  of  the  last  two,  and  the  number  of  nuclei  in  alcohol 
vapour  is  about  3  5  times  as  great  as  for  water  vapour  under  like 
conditions.  From  the  amount  of  alcohol  precipitated  per  c.c.  by  the 
sudden  cooling  incident  on  expansion,  the  number  of  nuclei  corre- 
sponding with  a  given  corona  has  been  calculated.  Curves  are  given 
which  show  the  dependence  of  the  number  of  nuclei  on  the  fall  in 
pressure  and  also  the  effect  of  subjecting  the  vapour  to  Rontgen 
radiation.  The  difference  between  the  behaviour  of  the  mixtures 
alcohol-air,  water-air,  and  water-cirbon  dioxide  is  clearly  seen  by 
means  of  these  curves.  H.  M.  D. 

lonisation  of  Saline  Vapours.  Georges  Moreau  (Ann.  Chim. 
rkys.,  1906,  [viii],  8,  201—242.  Compare  Abstr.,  1903,  ii,  125,  196  ; 
1904,  ii,  536  ;  1905,  ii,  9 ;  this  vol.,  ii,  68,  217).— On  heating  a  salt  of 
an  alkali  metal  at  a  high  temperature,  it  undergoes  ionisation,  and  the 
density  of  the  charges  separated  is  proportional  to  the  sqiiare  root  of 
the  concentration  of  the  salt  in  the  gaseous  medium  containing  it. 
This  law,  which  Arrhenius  found  to  hold  in  the  case  of  flames,  is  also 
valid  at  lower  temperatures. 

The  charges  at  a  distance  from  the  region  of  ionisation  constitute 
the  nuclei  of  ions  of  which  the  mobility  falls  with  the  temperature  and 
with  an  increase  in  the  concentration  of  the  salt.  The  variation  of  the 
mobility  is  explained  by  the  attraction  of  the  charged  centres  for  the 
aline  particles  which  exist  in  the  gaseous  medium,  the  number  of 
.vhich  increa.ses  as  the  saline  vapour  condenses  owing  to  the  lowering 
of  temperature. 

Between  0°  and  170°  the  ions  have  an  appreciable  mass,  which  lies 
lietween  that  of  the  large  ions  due  to  the  oxidation  of  phosphorus  and 
that  of  those  produced  in  the  air  by  Rontgen  rays.  At  the  high 
tempei-ature  of  a  tlame,  their  mass  is  much  smaller.  The  positive  ion 
with  a  magnitude  of  1  mol.  and  the  smaller  negative  one  consist  at 
tirst  of  a  corpuscle,  which  after »Tards  becomes  charged  with  the  saline 
particles  al.«;o  existing  in  the  flame. 

The  recombination  of  the  ions  proceeds  according  to  the  law  of  mas« 
action,  the  coefficient  of  recombination  varying  inversely  with  the  con- 
centration.    This  result  is  justified  by  the  fact  that  the  ions  which 
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recombine  are  sufficiently  heavy  for  the  majority  of  the  collisions  to  be 
followed  by  recombination, 

A  study  of  the  energy  of  ionisation  shows  that  the  separation  of 
the  charges  starting  from  one  saline  molecule  is  analogous  to  the 
chemical  dissociation  of  ordinary  gases.  It  is  found  that  the  heat  of 
ionisation  is  independent  of  the  state  of  chemical  agglomeration  of  the 
salt  or  of  the  ionised  substance,  which  indicates  that  the  ionisation  is 
of  a  corpuscular  nature.  One  molecule  of  the  salt  first  loses  a  negative 
particle  which  serves  as  a  centre  for  the  negative  ion,  whilst  the  rest 
of  the  molecule  constitutes  the  positive  nucleus.  As  ammonium  salts 
and  acid  solutions  are  only'  feebly  ionised  compared  with  the  alkali 
salts,  it  seems  probable  that  the  negative  particle  parts  the  more 
readily  from  the  alkali  metal. 

The  author's  results  thus  confirm  the  hypothesis  of  the  theory  of 
flame,  that  a  corpuscular  radiation  takes  place  from  the  metallic  atom. 

T.  H.  P. 

Diminution  of  the  Mobility  of  Ions  in  Fog.  Julius  Elstek 
and  Hans  Geitel  (Ckem.  Centr.,  1906,  ii,  200;  from  Physikal,  Zeit.,  7, 
370 — 371). — Air  charged  with  fog  possesses  a  relatively  low  con- 
ductivity owing  to  the  ions  being  less  mobile.  This  fact  is  employed 
by  the  authors  in  demonstrating  the  positive  self-electrification  of 
radium  during  the  emission  of  yS-rays. 

The  authors  have  also  observed  the  volume  charge  appearing  in  the 
air  when  the  ions  are  kept  in  a  layer  of  mist.  Carbon  dioxide,  charged 
with  ammonium  chloride  vapour,  was  passed  into  an  earthed  metallic 
dish  over  which  was  fixed  a  charged  metallic  plate.  When  a  source  of 
ions  was  placed  between  the  plate  and  the  dish  the  vapour  became 
charged  in  the  same  sense  as  the  plate.  After  removing  the  source  of 
the  ions  the  plate  was  earthed  and  the  dish  connected  with  the  electro- 
meter ;  on  blowing  the  ammonium  chloride  vapour  suddenly  from  the 
dish  the  electrometer  indicated  a  charge  opposite  in  sign  to  that  of  the 
plate. 

Layers  of  fog  or  mist  resting  on  the  ground  exhibit  in  the  normal 
electric  field  of  the  earth  a  positive  volume  charge.  T.  H.  P. 

The  Mean  Path  traversed  by  Gaseous  Molecules  and  its 
Relation  to  the  Theory  of  Diffusion.  Marie  S.moluchowski  {Bull. 
Acad.  Sci.  Cracow,  1906,  202 — 213). — A  mathematical  discussion  of 
the  mean  free  path  of  a  gaseous  molecule  and  the  application  to  the 
elaboration  of  a  mathematical  formula  for  gaseous  dissociation. 

.    J.  J.  S. 

The  Electro-capillary  Function.  Leon  G.  Gouy  {Ann.  Chim. 
Phys.,  1906,  [viii],  8,  291 — 363). — A  detailed  account  of  work  already 
published  (Abstr.,  1901,  ii,  83,  435,  592  ;  1902,  ii,  194,  487). 

M.  A.  W. 

Electric  Vacuum  Furnace.  William  C.  Arsem  {J.  Amer.  Chem. 
Soc,  1906,  28,  921—935). — An  electrical  resistance  furnace  enclosed 
in  a  vacuum  chamber  and  cooled  by  a  water-jacket  is  described  and 
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figured.  The  parts  liable  to  be  injured  by  excessive  heating  are  also 
cooled  by  a  current  of  water.  The  furnace  is  provided  with  a  mica 
window  through  which  the  effect  of  heat  on  any  substance  or  reaction 
may  be  observed  up  to  the  vaporising  point  of  carbon.  The  heater 
consists  of  a  helix  of  carbon  or  graphite ;  for  high  temperatures 
artificial  graphite  is  to  be  preferred ;  it  is  surrounded  by  a  radia- 
tion screen  made  of  a  double-walled  cylinder  of  graphite  packed  with 
graphite  powder.  With  this  screen  in  position,  the  melting  point  of 
platinum  is  reached  with  a  quarter  of  the  electrical  energy  necessary 
without  it.  The  life  of  the  heiter  shortens  rapidly  at  high  tempera- 
tures :  nine  hours  at  2500°,  three-quarters  of  an  hour  at  3100°,  in 
consequence  of  increasing  vaporisation  of  carbon  from  its  centre. 
The  substance  to  be  heated  is  placed  in  a  crucible  of  graphite  for  high 
temperatures,  of  magnesium  oxide  for  the  fusion  of  metals  or  the 
preparation  of  alloys  below  1650^,  or  of  iron,  copper,  fire-clay,  porcelain, 
or  thorium  oxide  for  special  purposes.  To  prevent  the  formation  of 
cracks,  the  magnesium  oxide  crucibles  must  be  fired  at  1350°. 

The  relation  of  the  temperature  to  the  electrical  energy  was  deter- 
mined by  observing  the  kilo-volt-amperes  necessary  to  maintain  the 
furnace  at  the  melting  points  of  pure  copper  and  platinum  respectively. 
From  the  results  is  obtained  the  expression  :  ?/"  =  ax,  in  which  y  is  the 
temperature  of  the  furnace  above  that  of  the  room,  x  is  the  energy  in 
kilo-volt-amperes,  and  n  and  a  are  constants  for  which  the  values 
1  895  and  285,200  respectively  are  calculated.  The  relation  of  the 
temperature  to  the  electrical  energy  is  given  also  in  the  form  of  a 
curve.  G.  Y. 

Method  for  Determining  the  Temperatiire  and  Conductivity 
for  Heat  of  the  Positive  Column.  J.  E.  Lilienfeld  {Chem.  Centr., 
1906,  ii,  200  ;  from  Ber.  deut.  Phys.  Ges.,  4,  182— 196).— Good 
conducting,  and  therefore  dissociated,  gases  should  possess  a  high 
conductivity  for  heat,  and  the  author  describes  an  arrangement  by 
means  of  which  the  process  of  dissociation  can  be  studied  in  this  way. 
The  discharge  is  made  to  pass  between  two  large  electrodes  placed 
between  two  glass  bulbs  connected  by  a  capillary  tube.  In  the  capillary 
is  placed  a  thin  platinum  strip,  to  which  a  known  amount  of  heat  is 
imparted  electrically  ;  the  constant  temperature  assumed  by  this  strip 
is  measured  electrically.  When  introduced  into  the  column,  the  strip 
does  not  assume  the  temperature  of  the  gas,  but  remains  considerably 
cooler  than  the  latter.  The  heat  conductivity  in  the  positive  column 
is  always  higher  than  the  normal  value  under  similar  conditions.  In 
hydrogen,  the  heat  conductivity  and  temperature  are  always  higher 
than  in  oxygen  or  nitrogen,  T.  H.  P. 

Researches  on  the  Thermic  and  Electric  Conductivity  Power 
of  Crystallised  Conductors.  Fkaxs  M.  Jakger  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1906,  9,  89—98). — Since  it  has  been  found  that 
the  quotient  of  the  electric  aud  thermal  conductivities  of  all  metals  is 
a  constant,  independent  of  their  chemical  nature,  hut  directly  propor- 
tional to  the  absolute  temperature,  it  seemed  probable  that  this  ratio 
should  also  be  constant  for  these  properties  measured  parallel  to  the 
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three  axes  of  the  crystal.  This  supposition  has  been  tested  on  crystal- 
line bismuth  and  lucmatite.  In  neither  cise  was  this  ratio  found  to 
be  constant.  The  bearings  of  the  results  on  the  theory  of  crystalline 
structure  are  discussed.  K.  J.  P.  O. 

Chlorides  and  Sulphates  of  Rubidium  and  Caesium.  Robert 
DE  FoRCKAND  [Compt.  rend.,  1906,  143,  98—101.  Compare  this  vol., 
ii,  445). — The  following  thermochemical  data  have  been  determined  : 

RbCl  +  aq.  =  RbCl  aq.  -  4460  cal. ;  CsCl  +  aq.  =  CsCl  aq.  -  4750  cal. 

Assuming  that  the  heat  of  neutralisation  of  the  bases  is  the  same  as 
that  of  potassium  hydroxide,  the  author  obtains  : 

Rb  (solid)  +  CI     (gas)  =  RbCl  (solid)  +  105,940  cal. 

Cs  (    „    )  +  CI     (  „  )  =  CsCl  (   „    )  +  109,860    „ 

Rb  (   „    )  +  HCl  (aq.)  =  RbCl   (aq.)  +  77,630    „ 

Cs  (   „   )  +  HCl  (  „  )  =  CsCl    (  „  )  +  81,550    „ 

The  heat  development  in  the  formation  of  the  chlorides  increases 
regularly  with  the  atomic  weight  in  the  series,  sodium,  potassium, 
rubidium,  caesium. 

Rb2S04  +  aq.  =  Rb2S04  aq.  -  6660  cal.  ; 
RbHSO^  +  aq.  =  RbHiS04  aq.  -  3730  cal. 
RbOH  aq.  +  H2SO4  aq.      =  RbHSO^  aq.  +  15,345  cal. 
RbOH  aq.  +  RbHSO^  aq.  -  RbgSO^  aq.    +16,175    „ 
Rb  +H.3S04aq.      ^RbHSO^aq.  +H(gas)  +83,470  cal. 
Rb  +  RbHSO^  aq.  =  Rb.^S04  aq.    +H  (gas)  +67,300    „ 
Rbg  +  S  +  40  =  Rb.^S04  +  344,680  cal. 

Rb  +H  +  S  +  40  =  RbHS04  + 277,370  „ 
CS2SO4  +  aq.  =  Cs.^SO^  aq.  -  4970  cal.  ; 
CSHSO4  +  aq.  =  CSHSO4  aq.  -  3730  cal. 

CsOH^aq.  +  H^SO^aq.     =CsHS04aq.  +  15,730  cal. 
CsOH  aq.  +  CSHSO4  aq.  =  CS2SO4  aq.    +15,910    „ 
Cs  +  H2SO4  aq.     =  CSHSO4  aq.  +  H  (gas)  +  88,000  cal. 
Cs  +  CsHS04aq.  =  Cs.^S04aq.    +H(„)   +67,930    „ 
Csg  +  S  +40       =Cs2S04    +349,830  cal. 
CS2  +  H  +  S  + 40  =  CSHSO4  + 282,900    „ 

As  in  the  case  of  the  chlorides,  the  thermochemical  data  for  the 
sulphates  of  the  metals  Na,  K,  Rl),  Cs  form  a  regular  series.  If 
the  data  for  lithium,  calcium,  strontium,  and  barium  are  compared, 
the  differences  are  small,  and  lithium,  with  the  smallest  atomic  weight, 
appears  to  stand  between  calcium  and  strontium.  H.  M.  1). 

Three-phase  Lines  in  Chloral  Alcoholate  and  Aniline  Hydro- 
chloride. Hendrik  W.  Bakhuis  Koozkuoom  (/Voc.  A'.  Akad.  Wetensch. 
Amsterdam,  1906,  9,  99 — 104).— [With  Leopold.] — Three-pliase  lines 
should  be  observed  in  the  case  of  solid  compounds,  the  liquid  pliases  of 
which  dissociate  into  two  substances  of  differing  volatility.  In  many 
eases,  such  as  ammonium  hydrosulphide,  the  liquids  are  only  formed  at 
8uch  high  pressures  that  the  course  of  the  three-phase  line  cannot  be 
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studied  experimentally.  Both  chloral  alcoholate  and  aniline  hydro- 
chloride are  well  adapted  to  the  investigation.  Further,  the  liquid 
mixture  of  the  two  dissociated  products  shows  a  minimum  vapour 
pressure.  In  both  cases  the  tbree-phase  line  has  been  followed  and  its 
relation  to  the  sublimation  line  and  to  the  vapour  pressure  line  of  the 
undissociated  compound  determined.  K.  J.  P.  O. 

Improved  Condensation  Apparatus.  H.  E.  Barnard  and 
H.  E.  Bishop  {J.  Amer.  Chem.  Soc,  1906,  28,  999— 1002) —The 
authors  describe  ani  figure  a  cheap  and  convenient  arrangement  of 
condensers  of  metal  tubing  and  gas  fittings  allowing  of  a  number  of 
distillations  beiug  carried  on  simultaueously.  Space  is  economised  by 
slanting  the  condensers  ;  these  are  supported  by  central  swivels  and 
may  be  rotated  to  facilitate  the  removal  of  the  distillation  flasks. 

G.  Y. 

Experimental  Determination  of  the  Surface  Tension  of 
Liquid  Oxygen  and  of  Liquid  Nitrogen.  Leo  Grusmach 
{Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1906,  679 — 686). — Using  a  method 
previously  described  (Abstr.,  1901,  ii,  646),  the  surface  tensions  of 
liquid  oxygen  and  liquid  nitrogen  have  been  determined. 

The  oxygen  boiled  at  — 182-65°  at  762*22  mm.,  a  value  in  closer 
agreement  with  Holborn's  than  with  Dewar's  value.  Four  series  of 
observations  were  made,  from  which  the  mean  value  13"074 
±  0  066  dyn./cm.  was  found.     The  specific  cohesion  is  23*038. 

The  liquid  nitrogen  boiled  at  -  195'9°  under  a  pressure  of  749*1  mm., 
its  surface  tension  was  8*514  +002  dyn./cm.,  and  its  specific 
cohesion  21*527. 

The  molecular  weights  were  calculated  from  the  equation  : 

J/=  o-  V(2-227{d  -^AO'-' 
For  oxygen  the  mean  value  41*51  and  for  nitrogen  the  value  37*30 
were  found.  Both  these  liquids  seem  therefore  to  be  associated, 
whereas  it  was  previously  found  that  the  compounds  ammonia,  sulphur 
dioxide,  and  nitrous  oxide  had  the  same  molecular  weights  in  the 
liquid  and  the  gaseous  states.  K.  J.  P.  0. 

A  Rule  for  Capillary  Phenomena  analogous  with  Trouton's 
Rule  for  the  Latent  Heat  of  Evaporation.  Wlauimib  A. 
KisTiAKowsKY  {Zeit.  Eleklrodievi.,  1906,  12,  513—514) — For  40  non- 
issociating  liquids  the  value  of  a.M/T  is  shown  to  lie  between  00101 
and  00119,  the  mean  being  00116.  In  the  formula,  a  is  the  height 
to  which  the  liquid  would  rise  in  a  tube  1  cm,  in  diameter  at  its  boiling 
point,  M  is  the  molecular  weight,  and  T  the  absolute  boiling  point. 

Associating  liquids  give  smaller  values  for  the  constant ;  water  and 
acetic  acid,  for  example,  give  normal  values  when  a  double  molecular 
weight  is  taken.  T.  E. 

Pressure  in  the  Capillary  Layer  Parallel  to  its  Surface. 
Geruit  Bakkeb  {Ze'U.  physikal.  C'/iem.,  19UG,  56,  95—104.  ronip.nre 
Abstr.,  1905,  ii,  304).— A  theoretical  paper.  ^       J.  C.  P. 
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Influence  of  Other  Substances  on  the  Rate  of  Diffusion  in 
Jellies.  Heinrich  Bechhold  and  J.  Ziegler  {Zeit.  physikcd.  Ghem., 
1906,  56,  105 — 121). — The  rate  of  diffusion  of  electrolytes  and  non- 
electrolytes  in  gelatin  and  agar-agar  diminishes  as  the  percentage 
strength  of  the  jellies  increases.  The  authors  have  studied  the  rate  of 
diffusion  of  some  colouring  matters  and  electrolytes  into  gelatin  and 
agar -agar  jellies  containing  various  other  substances.  The  permeability 
of  these  jellies  is  diminished  by  the  presence  of  sodium  sulphate, 
dextrose,  glycerol,  and  alcohol,  but  is  generally  increased  by  the 
presence  of  carbamide.  Sodium  chloride  and  iodide  appear  to  be 
without  any  very  definite  influence  on  the  permeability  of  the  jellies. 

The  effect  of  electrolytes  and  non-electrolytes  on  the  melting  points 
(determined  under  similar  conditions)  of  gelatin  and  agar-agar  jellies 
is  irregular  in  character.  Thus,  in  contrast  with  the  behaviour  of 
gelatin,  the  melting  point  of  agar-agar  is  lowered  by  dextrose  and 
glycerol,  but  raised  by  sodium  chloride.  J.  C.  P. 

Solubility  of  Sparingly  Soluble  Substances.  II.  Solubility 
of  Silver  Chloride,  Bromide,  and  Thiocyanate  at  100°.  Wilhelm 
BoTTGER  [Zeit.  physikcd.  Chem.,  1906,  56,  83 — 94.  Compare  Abstr., 
1904,  ii,  241). — The  conductivity  of  saturated  solutions  of  the  salts 
named  has  been  determined  in  the  apparatus  used  by  Noyes  and 
Coolidge  (Abstr.,  1904,  ii,  226).  From  the  values  of  the  conductivity, 
the  solubilities  have  been  calculated  in  the  usual  way.  The  values 
thus  obtained  for  the  solubility  at  100°  (expressed  as  milligrams  of 
salt  per  litie  of  saturated  solution)  are  as  follows:  silver  chloride, 
218;  silver  thiocyanate,  64;  silver  bromide,  3 '7.  It  thus  appears 
that  the  washing  of  silver  chloride  precipitates  with  hot  water  may 
result  in  perceptible  loss  if  large  quantities  of  water  are  used.  The 
relative  increase  of  solubility  between  20°  and  100°  is  not  so  great  in 
the  case  of  the  chloride  as  in  the  case  of  the  other  two  salts.  J.  C.  P. 

Solubility  of  the  Chlorates,  Bromates,  and  lodates  of  the 
Alkaline  Karth  Metals.  I.  Barium,  Chlorate,  Bromate,  and 
lodate.  Max  Trautz  and  Arnold  Ancuijtz  {Zeit.  pkysikal.  Ghem., 
1906,  56,  236 — 242). — The  solubilities  of  the  three  barium  salts  have 
been  determined  at  points  between  the  cryohydric  temperature  and  the 
temperature  of  the  saturated  boiling  solution.  A  few  of  the  solubility 
values  (in  grams  of  anhydrous  salt  per  100  grams  satui'ated  solution) 
are  given  in  the  following  table  : 

0°.  20°.  50°.  90°. 

Barium  chlorate         16-9  2526  36  69  48'7 

Barium  bromate  029         0-65  1-72  4-26 

Barium  iodate  0008       0022  0-056  0-141 

Id  all  cases,  the  solid  in  equilibrium  with  the  saturated  solutions  is 
the  monohydrate.  J.  C.  P. 

Influence  of  One  Substance  on  the  Solubility  of  Another. 
Robert  Kieuel  {Zeit.  physikal.  Ghem.,  1906,  ^,  243 — 253). — The 
partition  coefficient  of  aniline  between  toluene  and  water  varies  with 
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the  concentration,  and  it  is  suggested  that  aniline,  when  dissolved  in 
toluene,  may  exist  p^trtly  as  single  and  partly  as  double  molecules,  the 
relative  proportions  of  these  varying  with  the  concentration.  The 
influence  which  inorganic  bases  (barium,  strontium,  and  calcium  hydr- 
oxides) have  in  lowering  the  solubility  of  aniline  in  water  is  greater 
than  the  corresponding  influence  of  salts,  and  increases  with  the 
strength  of  the  base.  J.  C.  P. 

Miscibility  of  Crystallised  Phases.  Feans  M.  Jaeger  {Zeit. 
Kryst.  Mill.,  1906,42,  236 — 276). — Numerous  examples  are  collected 
together  and  discussed,  and  several  new  observations  added  of  cases  in 
which  organic  compounds  of  different  kinds  are  capable  of  forming 
mixed  crystals  or  solid  solutions.  It  is  concluded  that  the  greater  the 
similarity  between  the  spacial  crystalline  structure  of  the  two  sub- 
stances the  greater  is  the  extent  to  which  they  can  form  mixed 
crystals.  The  conclusions  of  G.  Bruni  and  others  (Abstr.,  1903,  ii, 
63,  715;  1904,  ii,  388,  712  ;  1905,  ii,  153)  as  to  the  isomorphism  of 
such  substances  are  adversely  criticised.  L.  J.  S. 

Formation  of  Complexes,  Hydration,  and  Colour.  Gilbert  N. 
Lewis  {Zeit.  phi/sikal.  Chem.,  1906,  56,  223 — 224.  Compare  Abstr., 
191)5,  ii,  509;  Donnan,  ibid.,  ii,  806). — The  author  admits  that 
Donnan  and  Bassett's  experiments  establish  the  existence  of  a  complex 
anion  in  blue  cobalt  chloi^ide  solutions,  but  contends  that  the  colour 
ihai  ge  from  blue  to  red  must  be  in  some  way  associated  also  with  a 
process  of  h}dration.  J.  C.  P. 

Researches  on  Chemical  Equilibria.  E.  Briner  {J.  Chim.  phys., 
19<i6,  4,  267 — 284). — The  results  of  the  work  have  been  previously 
published  (this  vol.,  ii,  424,  529).  The  present  paper  contains  also  an 
account  of  the  author's  work  on  the  system  SO.,  -h  NHg.  Contrary  to 
usual  statements,  the  compound  S0.^(NH3).,  was  never  obtained.  It 
was  found  that  the  action  was  not  reversible,  the  probable  cause  of  this 
being  the  partial  reduction  of  the  sulphur  dioxide  to  sulphur. 

L.  M.  J. 

Chemical  Equilibrium  of  Several  Bases  exposed  simul- 
taneously to  the  Action  of  Phosphoric  Acid.  Marcellin  P.  E. 
Berthelot  {Ann.  Chim.  Phys.,  1906,  [viii  j,  8.  2-^9 — 290). — A  reply  to 
C^uartaroli  (compare  Abstr.,  1905,  ii,  a21  ;  and  Berthelot,  Abstr.,  1901, 
ii,  504  ;  1902,  li,  255).  M.  A.  W. 

Reactivity  of  Certain  Acids  in  Alcoholic  Solutions.  Emil 
Petkrsen  {CUem.  Centr.,  1906,  ii,  228;  from  K.  Danvk.  Vidensk.  Selsk. 
Fork.,  19u6,  41 — 66). — The  method  of  working  adopted  by  the  author 
was  to  dissolve  the  acid  in  a  large  proportion  of  alcohol  contained  in  a 
-umll  fla.sk  having  a  narrow  neck  ;  the  latter  having  been  fu^ed  up, 
the  fla.sk  was  heated  for  a  definite  time  at  100°,  and  then  rapidly 
cooled,  the  contents  being  titrated  with  iV/40  or  xV/80  barium  hydroxide 
solution. 

The  reaction  between  hydrochloric  acid  and  much  metl  yl  alcohol  is 
VOL.  xc.  ii.  45 
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not  strictly  unimolecular,  the  order  of  the  reaction  being  between 
1  and  2.  With  ethyl  alcohol  and  hydro3hloric  acid,  however,  the  re- 
action is  strictly  unimolecular,  and  the  constants  are  independent 
of  the  concentration  of  the  acid,  which  is  not  the  case  with  methyl 
alcohol  ;  in  both  instances,  the  addition  of  water  greatly  diminishes 
the  velocity  of  the  reaction.  The  author  deduces  the  equation  for 
a  reaction  of  the  first  order  with  diminishing  amounts  of  catalyst. 

Measurements  were  made  of  the  velocities  of  reaction  of  the  first  six 
fatty  acids  in  i\7lO  solution  with  a  large  excess  of  alcohol  and  in 
presence  of  a  little  hydrochloric  acid.  The  reactions  are  all  of  the  first 
order.  Formic  acid  acts  considerably  more  strongly  that  the  others,  for 
which  the  constants,  corrected  for  the  hydrochloric  acid,  are  as 
follows : 

Methyl  alcohol.  Ethyl  alcohol. 

Acetic        acid     54         7'8 

Propionic     ,,       44         5  "5 

Butyric         „        24  36 

tS'^Butyric    „        20         22 

Valeric         „        9  ' 35 

The  salt-forming  reactivities  of  these  acids  in  alcoholic  solution  were 
determined  by  Ostwald's  volume  chemical  method,  the  distribution  of 
sodium  between  each  acid  and  dichloroacetic  acid  being  measured.  The 
reactivity  is  found  to  be  the  same  for  each  of  the  five  acids.  When  1 
gram-mol.  of  the  salt  of  the  fatty  acid  is  mixed  with  1  gram-mol.  of  the 
dichloroacetate  in  about  Nj^  concentration,  95 '4  per  cent,  of  the  former 
salt  is  in  all  cases  decomposed.  T.  H.  P. 

Mechanism  of  the  Reduction  of  Potassium  Permanganate. 
Kinetics  of  the  Reaction  between  Potassium  Permanganate 
and  Formic  Acid.  Anton  SKRABALand  J.  Prkiss  (J/onate/«.,  1906, 
27,  503 — 542.  Compare  Skrabal,  Abstr.,  1905,  ii,  17). — The  mechanism 
of  the  reduction  of  potassium  permanganate  is  independent  of  the 
nature  of  the  reducing  agent.  Thus  the  oxidation  of  formic  acid 
by  pota'ssium  permanganate  takes  place  in  stages  similar  to  those  of 
the  oxidation  of  oxalic  acid.  An  incubation  period  is  distinctly  observ- 
able in  the  action  of  manganese  peroxide  as  well  as  of  potassium  per- 
man'ganate  on  formic  acid. 

The  oxidation  of  formic  acid  by  tervalent  manganese  is  the  only  re- 
action which  can  be  said  with  certainty  to  take  place  without  accelera- 
tion of  the  original  velocity.  Manganic  ions  which  are  formed  in  the 
first  stage  of  the  action  of  the  higher  oxides  of  manganese,  as  also 
of  manganese  salts,  react  more  rapidly  with  formic  acid  than  does 
manganese  in  any  other  degree  of  oxidation.  The  reaction  of 
manganese  salts  with  formic  acid  is  a  reaction  of  the  first  order  and  the 
velocity  coefficients  are  constant  only  when  the  concentration  of 
the  formic  acid  is  constant.  Within  the  limits  of  the  measurable 
reaction,  the  velocity  of  the  oxidation  is  proportional  to  the  original 
concentration  of  the  formic  acid. 

An  incubation  period  is  observed  also  in  the  spontaneous  decompo- 
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sition  of  potassium  permanganate,  during  which  oxygen  is  evolved 
(compare  Vorlander,  Blau,  and  Wallis,  this  vol.,  i,  730). 

G.  Y. 


Bsteriflcation  of  Benzoic  Acid  by  means  of  Alcoholic 
Hydrogen  Chloride.  Antox  Kailan  {Monatsh.,  1906,27,  543 — 600), 
— The  author  has  repeated  the  work  of  Goldschmidt  (Abstr.,  1896, 
i,  229  ;  ii,  638)  on  the  esterification  of  benzoic  acid  by  means  of 
alcoholic  hydrogen  chloride  at  25°,  but  with  wider  variations  in  the 
concentration  of  the  reacting  substances.  If  the  esterification  of 
benzoic  acid  in  absolute  alcoholic  solution  is  calculated  as  a 
unimolecular  reaction,  the  velocity  constant  k  is  found  to  diminish 
markedly  as  the  reaction  proceeds  if  the  concentration  of  the  benzoic 
acid  is  comparatively  high.  This  is  caused,  as  stated  by  Goldschmidt, 
by  the  change  in  the  nature  of  the  solvent  consequent  on  the 
formation  of  water  during  the  reaction,  and  not  by  hydrolysis  of  the 
ester  formed  by  the  water  or  hydrogen  chloride.  If  the  concentration 
of  the  benzoic  acid  is  small,  the  diminution  of  k  is  negligible. 

The  relation  of  the  velocity  of  esterification  to  the  concentration 
of  the  hydrogen  chloride,  as  given  by  Goldschmidt,  is  found  to  apply 
only  to  solutions  in  99-85  per  cent,  alcohol;  in  alcoholic  solutions 
containing  a  larger  proportion  of  water,  the  velocity  constant  k 
increases  more  i-apidly  than  the  concentration  of  the  hydrogen  chloride. 
In  alcoholic  solution  containing  3  gram-mols.  of  water  per  litre, 
k  was  found  to  vary  during  the  reaction,  but  not  in  one  direction 
only. 

The  relation  of  the  velocity  constant  to  the  concentration  of  the 
hydrogen  chloride  and  to  the  amount  of  water  present  is  represented 
by  the  expression  :  \jk  =  STB  +  13-24/c  +  (  -  35-36  +  59-26/c 
-  4-778/c2  +  l-707/c3)ic  +  (16  98  -  24-80/c  +  38-35/c2  -  3-679/c3)u;*, 
which  applies  to  solutions  in  which  the  molecular  concentration  of  the 
water  lies  between  to  =  0-02  and  to  =  2-25,  and  that  of  the  hydrogen 
chloride  l)etween  0-15  and  0  8  or  1-0;  with  2/3aV  hydrogen  chloride, 
the  expression  applies  also  to  solutions  with  to  =  6.  For  a  given 
concentration  of  the  hydrogen  chloride,  the  equation  representing  the 
velocity  of  esterification  takes  the  form  :  t.^  -  <i  =  [a  +  P{A  +  to^)  + 
y{A+w,r']\og{a-x,y(ia-  x,)  -  l/2-3026{[/34-7(4  +  2w,)]{x^  -  x,)  + 
y;'2{x'^j-x^^)),  in  which  x  is  the  number  of  gram-mols.  of  the  ester 
formed  per  litre  at  the  time  t.  It  is  shown  that  the  relation  of  the 
velocity  constant  to  the  amount  of  water  present  explains  the 
course  of  the  reaction  with  the  higher  concentrations  of  benzoic 
acid. 

The  ester  formed  when  the  reaction  is  prolonged  must  assist  in  the 
i-etardation  of  the  velocity  of  the  osterific^ation,  as  k  is  slightly 
diminished  if  .small  amounts  of  ethyl  benzoate  are  added  to  the 
reacting  mixture.  If  the  alcohol  is  not  cooled  during  the  addition  of 
the  hydrogen  chloride,  the  constant  t  as  observed  is  too  fmall  in 
consequence  of  the  presence  of  wat«r  formed  together  with  ethyl 
chloride.  G.  Y. 

45—2 
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Kinetics  of  the  Transformation  Tniocarbimide  — >  Am- 
monium Thiocyanate  in  Dilute  Aqueous  Solution.  Paul 
DuTOiT  and  Leon  Gagnaux  {J.  Chim.  phys.,  1906,  4,  261— 266).— The 
reaction  in  iV/10  aqueous  solution  was  found  to  proceed  normally  as  a 
unimolecular  reaction  ;  the  constant  value  of  h  was  found  to  be  0'0195 
at  176-2°,  00167  at  175°,  000465  at  161-1°,  and  000099  at  148-5°, 
giving  a  temperature-coefficient  of  2  9  per  10°.  Small  quantities  of 
sodium  hydroxide  cause  a  decrease  in  the  velocity,  whilst  sulphuric  acid 
causes  an  increase,  the  effect,  however,  being  small  in  both  cases.  At 
the  temperature  of  1234°  the  values  of  k  decrease  rapidly,  probably 
indicating  that  the  reaction  tends  to  a  measurable  equilibrium. 

L.  M.  J. 

Velocity  of  Autoracemisation  of  Optically-active  Am- 
monium Salts.  Edgar  Wedekind  {Zeit.  Elektrochem.,  1906,  12, 
515—516;  Hans  Goldschmidt,  ibid.,  1906,  12,  516— 517).— Polemical 
(compare  this  vol.,  i,  419;  ii,  612).  T.  E. 

A  Property  of  Enzymes.  Jacques  Duclaux  {Compt.  rend.,  1906, 
143,  344 — 346). — A  theoretical  paper.  The  diastatic  properties  of  a 
colloid  depend  not  so  much  on  the  total  mass  of  colloid  present  as  on 
the  part  of  it  which  is  active,  thus  in  the  case  of  colloidal  ferric 
hydroxide,  Fe^OgjmFegCly,  which  in  the  presence  of  hydrogen  peroxide 
possesses  diastatic  properties,  the  active  part  here  is  the  jnFe^Cl^,  and 
the  value  of  vi  varies  with  the  electric  sign  of  the  colloid,  its  coagulation, 
and  the  absorption  of  dissolved  substances  by  the  colloid  (compare 
Abstr.,  1904,  ii,  162,  243,  325  ;  1905,  ii,  432,  511 ;  this  vol.,  ii,  677). 

M.  A.  W. 

Influence  of  Non-electrolytes  on  the  Mutual  Precipitation 
of  Colloids  of  Opposite  Electrical  Sign.  J.  Larguier  des 
Bancels  {Compt.  rend.,  1906,  143,  174 — 176). — The  formation  of  a 
precipitate  on  mixing  solutions  of  colloidal  ferric  hydroxide  and  aniline- 
blue  in  the  presence  of  various  non-electrolytes  such  as  carbamide, 
glycerol,  ethyl  alcohol,  formaldehyde,  acetone,  dextrose,  and  sucrose 
has  been  examined.  It  is  found  that  carbamide  facilitates  the 
precipitation,  whilst  the  other  non-electrolytes  have  the  opposite  effect, 
ethyl  alcohol,  formaldehyde,  and  acetone  being  most  active  in  tliis 
respect.  H.  M.  D. 

Isomorphism  of  Potassium  Chlorate  and  Nitrate.  Jean 
Herbette  {Compt.  rend.,  1906,  143,  128 — 130). — Experiments  have 
been  made  to  determine  whether  potassium  chlorate  is  capable  of 
forming  mixed  crystals  with  the  ordinary  rhombic  form  of  potassium 
nitrate.  On  evaporation  of  a  solution  containing  15  grams  of 
chlorate  and  100  grams  of  nitrate,  two  kinds  of  crystals  separate. 
The  one  kind  is  monoclinic  and  contains  65  per  cent,  of  chlorate, 
the  other  is  rhombic  and  consists  of  pure  nitrate.  Thus,  whilst  the 
unstable  form  of  potassium  nitrate  is  apparently  isomorphous  with  the 
ordinary  form  of  the  chlorate,  there  appears  to  be  no  second  form  of 
^  the  chlorate  ibouiorphoua  with  the  stable  form  of  the   nitrate.     This 
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fact  may  be  utiliped  in  a  practical  way  for  the  separation  of  dimorphous 
substances  by  crystallisation. 

Angular  measurements  of  the  mixed  crystals  obtained  by  slow 
evaporation  show  that  the  crystallographic  properties  are  by  no  means 
intermediate  between  those  of  the  pure  substances.  H.  M.  D. 

The  Atomic  Weights  of  all  Chemical  Elements  are  Com- 
mensurable and  Matter  is  Uniform.  Gustav  D.  Hixrichs  {Chem. 
Centr.,  1906,  ii,  197  ;  from  M(y}i.  Set.,  [iv],  20,  i,  419—436.  Com- 
pare this  vol.,  ii,  450). — The  author  discusses  critically  the  develop- 
ment of  the  estimation  of  atomic  weights  during  the  three  periods  of 
Berzelius,  Dumas,  and  Stas.  The  value  12  for  carbon  is  taken  by  the 
author  as  the  starting  point  of  his  system.  A  number  of  cases  are 
discussed  in  which  the  author  states  that  incorrect  fractional  atomic 
weights  have  been  arrived  at,  and  in  which  the  application  of  the 
author's  method  yields  integral  values.  The  author  assumes  that  all 
elements  are  composed  of  a  primordial  element,  pantogen. 

Crookcs's  value  for  thallium  becomes  204"00  when  the  true  number 
for  nitrogen  is  taken.  Similar  considerations  hold  for  boron,  sodium, 
arsenic,  and  platinum.  Chlorine,  35-5,  and  copper,  63  5,  are  the  only 
elements  with  non-integral  atomic  weights.  It  is  concluded  that  all 
atomic  weights  are  multiples  of  0*5.  T.  H.  P. 

Basis  of  Stoichiometry.  E.M!l  Baur  (Zeit.  anorg.  Chem.,  1906, 
50,  199—209.  Compare  U^twald,  Trans.,  1904,  85,  506—522).— 
Mainly  polemical  ajjainst  Benedicks  (tbis  vol.,  ii,  530).  The  author 
contends  that  the  objections  raised  by  the  latter  to  Ostwald's  deductions 
of  the  stoichiometrical  laws  are  groundless.  It  is  shown,  in  agreement 
with  Ostwald,  that  the  law  of  combining  weights  can  be  deduced  with 
the  help  of  the  theory  of  coexistence  of  phases,  and  the  author  offers 
an  alternative  deduction  based  on  entirely  different  premises  (the 
theory  of  .simultaneous  equilibrium).  G.  S. 

Lecture  Experiments.  [Densities  of  Oxygen  and  Hydrogen. 
Structure  of  Flames.  Effect  of  Substituents  in  the  Benzene 
Nucleus.]  JoHANXES  TuiELE  {Annaleii,  1906,  347,  140— 142;.— The 
relative  densities  of  hydrogen  and  oxygen  are  demonstrated  by  taring 
two  evacuated  glass  bulbs  whose  volumes  are  in  the  proportion  of  1  to 
16,  filling  the  larger  with  hydrogen  and  the  smaller  with  oxygen,  and 
showing  on  the  balance  that  no  change  of  weight  occurs. 

A  simple  means  of  showing  the  structure  of  a  flame  by  means  of 
the  mantle  of  an  incandescent  gas  burner  is  descril)ed. 

The  effect  of  the  position  of  nitro-groups  on  the  basicity  of  nitro- 
anilines  is  readily  demoiistriited  by  pouring  solutions  of  the  three 
nitroanilines  in  u  little  concentrated  sulphuric  acid  into  water ;  the 
o  nitroaniline  is  mainly  precipitated,  the  solution  becoming  coloiirle.'^s  ; 
the  solution  of  ^-nitroaniline  becomes  yellow ;  the  solution  of  the 
m-nitroaniline  remains  colourless.  K.  J.  P.  O. 

Chemical  Lecture  Experiments.  [Reduction  of  Calcium 
Carbonate.  Ignition  of  Calc  Spar.  Oxidation  of  Iron.  Carbon 
Dioxide.]  Franz  KCsi'ert  {Chevi.  Centr.,  1906,  ii,  87—88;  from 
/^eil.    phtjs.-chem.     Cnlerr.,     19,     166 — 167). — Reduction    of    calcium 
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carbonate  (limestone)  with  powdered  magnesium  gives  amorphous 
carbon,  which  is  rendered  visible  by  treating  the  mass  with  dilute 
hydrochloric  acid. 

When  a  cleavage  rhombohedron  of  calcspar  is  heated  on  an  asbestos 
dish  with  the  blowpipe  flame,  the  lime  formed  retains  the  shape  of  the 
original  crystal,  so  that  it  can  be  weighed  and  the  proportion  of  carbon 
dioxide  lost  thus  estimated. 

The  necessity  for  protecting  molten  iron  in  the  blast  furnace  by 
means  of  slag  may  be  shown  by  placing  a  small  piece  of  glowing  wood- 
charcoal  on  the  svirface  of  purified  iron-filings,  and  then  directing 
a  vigorous  stream  of  oxygen  on  to  the  latter.  The  whole  fuses  to 
a  mass  of  ferroso-ferric  oxide,  which  remains  white-hot  for  some  time 
after  the  withdrawal  of  the  oxygen  current. 

Carbon  dioxide  can  be  obtained  from  an  inverted  soda-water 
syphon.  A  litre  syphon,  filled  at  a  pressure  of  7  atmospheres,  yielded 
3  5  litres  of  the  gas.  T.  H.  P. 

A  New  Porcelain  Filter.  William  Bulloch  and  J.  A.  Craw 
(./.  Hygiene,  1906,  6,  408 — 420). — -A  new  filter,  for  bacteriological 
purposes,  is  fully  described  and  figured.  W.  D.  H. 

Separating  Apparatus   for   Heavy  Liquids.      Erich   Kaiser 

iCentr.  Min.,  1906,  475 — 477)., — The  glass  apparatus,  to  be  used  for 
separating  mineral  particles  with  the  aid  of  heavy  liquids,  consists  of 
two  cylindrical  portions  connected  by  a  tap,  the  bore  of  which  is 
the  same  as  that  of  the  whole  tube.  The  stoppers  at  the  upper 
and  lower  ends  of  the  tube  also  serve  the  purpose  of  supports  for 
the  apparatus,  and  as  troughs  for  collecting  the  heavy  liquid. 

L.  J.  S. 


Inorganic    Chemistry. 


Some  Reactions  of  Liquid  Chlorine.  Victor  Thomas  and  P. 
DuPUis  {Compt.  rend.,  1906,  143,  282 — ^284). — Liquid  chlorine  reacts 
with  iodine  to  form  iodine  trichloride,  and,  as  it  is  almost  insoluble  in 
excess  of  chlorine,  this  forms  a  convenient  method  of  preparation  ;  the 
same  compound  is  also  formed  together  with  the  chloi'ide  of  the  metal 
by  the  action  of  liquid  chlorine  on  certain  metallic  iodides.  Bromine 
reacts  with  liquid  chlorine  to  form  the  monobromide  BrCl,  which 
solidifies  at  -  39",  and  combines  with  more  chlorine  to  form  a  higher 
chloride,  probably  BrCl.^ ;  this  is  a  red  solid  at  -79",  boils  at  -19°, 
and  decomposes  below  0°. 

Sulphur  does  not  combine  with  liquid  chlorine,  but  selenium  andj 
tellurium  yield  their  respective  di-  and  tetra-chlorides,  and  sulphuiT 
dioxide  is  converted  into  sulphuryl  chloride. 

Chlorine  at  its  boiling  point  reacts  with  arsenic  with  incandescenol 
to  foim  aisenic  trichloride,  but  it  has  no  action  on  antimony  oi| 
bif»mutb,  attacks  gold  very  slowly,  and  converts  thnllous  chloride  iul 
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the  sesqn {chloride,  no  higher  chloride  being  formed  (compare  this  vol., 
ii,  356).  Liquid  chlorine  is  without  action  on  carbon  disulphide,  lead 
or  manganous  chloride,  or  potassium  permanganate.  M.  A.  "W. 

Influence  of  Pressure  and  of  the  Form  of  the  Discharge  on 
the  Production  of  Ozone.  Antoine  Chassy  {Compt.  rend.,  1906,  143, 
220 — 222). — The  amount  of  ozone  formed  by  the  electric  discharge, 
acting  for  a  given  very  short  time,  decreases  with,  but  much  less 
rapidly  than,  the  pressure  of  the  oxygen.  Thus,  at  a  pressure  of 
100  mm.  this  initial  amount  of  ozone  formed  is  about  half  that,  obtained 
at  760  mm.  pressure.  If  the  action  of  the  discharge  is  continued,  the 
concentration  of  ozone  increases,  the  rate  of  increase  being  less  at  the 
lower  pressure.  Indeed,  the  limiting  concentration  corresponding  with 
any  given  temperature  diminishes,  although  slightly,  with  the 
pressure. 

No  ozone  is  produced  at  pressures  lower  than  about  60  mm.,  no 
matter  what  the  duration  of  the  expei-iment  may  be.  Further,  at 
these  low  pressures,  the  discharj^e  produces  a  uniform  light  similar  to 
that  formed  in  a  Geissler  tube  only  moderately  evacuated.  If  ozoni.-ed 
oxygen  is  rarefied,  it  is  found  that,  in  the  absence  of  any  electrical 
influence,  it  is  as  stable  at  pressures  less  than  60  mm.  as  at  the 
ordinary  pressure ;  but  if  the  rarefied  gas  is  subjected  to  the  action  of 
the  discharge,  the  ozone  present  is  transformed  into  ordinary  oxygen. 

T.  H.  P. 

Preservative  Action  of  Sodium  and  Calcium  Chlorides  on 
Hydrogen  Peroxide  Solutions.  L.  Allain  {J.  Pharm.  Chim.,  1906, 
[vi],  24,  162 — 165). — A  table  is  ^iven  showing  that  hydrogen  peroxide 
solution  is  decomposed  less  readily  if  kept  in  a  j'ellow  instead  of  a  white 
or  blue  bottle.  The  decomposition  proceeds  about  ten  times  more 
slowly  when  10  grams  of  sodium  or  calcium  chloride  per  litre  is  added 
than  when  the  customary  quantity  of  alcohol  or  sulphuric  or 
phosphoric  acid  is  added.  The  solution  is  be.st  preserved  by  using 
sodium  chloride  and  storing  in  a  yellow  bottle.  L.  de  K. 

Vapour  Pressure  of  Sulphur.    W.  Matthies  (Chem.  Centr.,  1906, 
ii,  204;  from   I'hysikal.   Zeit.,  7,  395— 397).— The  following   boiling 
•oints   of    sulphur   at    various     pressures    were    measured    thermo- 
lectrically  : 


Pressure. 

Boiling  point. 

Pressure. 

Boiling  point. 

1-35  mm. 

210-2° 

20-5  mm. 

265  0° 

3-20     „ 

222-4 

53-5     „ 

306-5 

5-54     „ 

234-4 

1330     „ 

352-5 

8-45     „ 

241-8 

2501     „ 

379-4 

When  the  pressure  exceeds  4  mm.,  it  is  found  that  the  boiling  point 
of  sulphur  is  independent  of  the  intensity  of  the  heating. 

T.  H.  P. 

Isomorphism  of  Selenium  and  Tellurium.  Giovanni  Pellini 
and  Giovanni  Vio  {Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  46— 53. 
Compare  this  vol.,  ii,  609,  and  Ranger,  Abstr.,  1902,  ii,  651). — The 
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authors  have  determined  the  solidifying  points  of  mixtures  of  carefully 
purified  selenium  and  tellurium  in  varying  proportions,  the  results 
being  given  in  tables  and  in  the  form  of  a  curve.  The  solidifying 
points  of  all  the  mixtures  lie  between  those  of  the  components.  The 
upper  portions  of  the  solidified  mixtures  are  richer  in  selenium  than 
the  lower  ones.  All  the  mixtures  solidify  in  mixed  crystals  of  the 
hexagonal-rhombohedral  type,  which  is  that  to  which  the  crystals  of 
both  selenium  and  tellurium  belong.  The  isomorphism  of  these 
two  elements  is  hence  confirmed.  T.  H.  P. 

Combination  of  Ammonia  with  Aurous  Chloride,  Bromide, 
and  Iodide.  Feenand  Meyer  {Com.pt.  rend.,  1906,  143,  280—282).— 
The  compound,  AuI,6NHg,  obtained  in  the  form  of  white  crystals  or 
as  an  amorphous  powder  by  the  action  of  either  liquid  or  gaseous 
ammonia  on  aurous  iodide  (Abstr.,  1905,  ii,  42),  has  a  dissociation 
pressure  equal  to  760  mm.  at  28°  and  loses  5NH3  when  heated  from 
—  28°  to  +  20° ;  the  residual  compound,  AuIjNHg,  is  a  fiue  white  powder, 
stable  at  the  ordinary  temperature,  but  breaks  down  on  heating  into 
ammonia,  iodine,  and  gold  ;  it  is  also  decomposed  by  Avater  with  the 
formation  of  ammonium  iodide  and  gold,  or  by  dilute  acids  yielding 
the  ammonium  salt  of  the  acid  and  aurous  iodide. 

The  compound  AuBr,2NH3,  obtained  by  the  action  of  dry  ammonia 
on  aurous  bromide  at  18°,  forms  a  fine  white  powder  with  properties 
similar  to  those  of  the  compound  AuIjNHg. 

The  compound  AuCl,12NH3,  obtained  by  the  action  of  liquid 
ammonia  on  aurous  chloride,  is  stable  at  —28°  under  atmospheric 
pressure,  but  loses  9NH3  when  the  temperature  is  raised  to  +  20°, 
forming  the  compound  AuCl,3NH3,  which  is  stable  at  180°,  but 
decomposes  at  a  higher  temperature  into  ammonium  chloride  and  gold. 

M.  A.  W. 

Crystallography  of   Certain    Double   Salts  of    Hydrazine. 

Francesco  Eanfaldi  (Atti  B.  Accad.  Lincei,  1906,  [v],  15,  ii,  95 — 101). 
— CuCl2,2N2H5Cl,2H20  melts  and  decomposes  at  87 — 88°  and  forms 
azure-bine,  monoclinic  crystals  [ci  :b  :  c  =  1*26546  :  1  : 1  85623  ; 
/3  =  67°17'49"]. 

CuC]2,2N2H5Cl,^H20  melts  and  decomposes  at  149 — 150°  and  forms 
green,  rhombic  crystals  [a  :  b  :  c  =  1 '20272  :  1  :  2  535 15]. 

3CuBr,IS2H5Br,N2H^Cl  forms  colourless,  shining,  tetragonal  crystals 
[c  =  1-71244]  melting  at  145—147°.  T.  H.  P. 

Hydrogen  Phosphide  Poisoning  by  Ferrosilicon.  P.  Lehn- 
KERING  {Zeit.  Nahr.  Genussm.,  1 906, 12, 132 — 1 35). — A  sample  of  electro- 
lytic ferrosilicon  (Si  =  57*69  per  cent.)  yielded,  in  presence  of  water, 
0*00227  per  cent,  of  hydrogen  phosphide,  whilst  the  water  was  found 
to  contain  calcium  hydroxide  amouuting  to  0*00476  per  cent,  of  the 
ferrosilicon.  The  total  phosphorus  was  015  per  cent.,  and  is  derived 
from  the  iron  or  from  the  coke. 

Four  fatal  cases  of  poisoning  by  hydrogen  phosphide  have  occurred 
on  Khine  boats  carrying  ferrosilicon,  and  two  explosions  in  Liverpool 
in  1 904  are  attributed  to  production  of  hydrogen  phosphide. 

N.  H.  .1.  M. 
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Synthesis  of  the  Sulphur  Compounds  of  Arsenic :  Melting 
Point  and  Transformation  Curves  of  these  Compounds.  AY. 
BoRODuwsKi  (Chejn.  Centr.,  1906,  ii,  297  ;  from  Sitzungsher.  Nalurf.- 
Ges.  Dorpat.,  14,  159 — 180). — The  methods  employed  by  the  author 
for  the  preparation  of  arsenic-sulphur  compounds  were  :  (I)  fusion  of 
the  mixed  components ;  (2)  crystallisation  of  the  product  from 
aqueous  solutions  of  the  alkali  hydroxides  or  carbonates  ;  (3)  double 
decomposition  of  arsenious  or  arsenic  oxide  with  hydrogen  sulphide  or 
carbon  disulphide.  Method  (1)  yields  no  individual  compound  ;  by 
method  (2)  or  (3),  realgar  and  dimorphin,  As^Sg,  can  be  obtained. 
Orpiment  can  only  be  prepared  by  double  decomposition,  by  which 
metKod,  however,  AsjS,  could  not  be  obtained. 

The  diagram  constructed  from  the  melting  points  and  transition 
temperatures  of  mixtures  of  .irsenic  and  sulphur  shows  that  orpiment 
and  realgar  exhibit  distectic  points,  but  that  dimorphin  is  not  a 
chemical  compound.  It  is  further  found  that  orpiment  occurs  in  two 
modifications,  the  yellow  or  /?  form,  stable  at  low  temperatures,  being 
converted  at  170°  into  a  red  or  a-form,  melting  at  300°.  Realgar 
also  exists  in  two  modifications,  the  stable  red  or  a  form,  with  sp.  gr. 
3506  at  19°,  being  transformed  at  267°  into  a  black  ^-form,  whicn  has 
sp.  gr.  3-254  at  19°,  melting  point  307°,  and  boiling  point  565°  under 
760  mm.  pressure.  y8-Ilealgar  forms  a  discontinuous  series  of  mixed 
crystals  with  arsenic.  Mixed  crystals  are  also  apparently  formed 
with  orpiment  and  sulphur.  T.  H.  P. 

Investigation  of  Silicate-fusions.  Cornelio  Doelter  {Monatsh.., 
1906,  27,  433—464.  Compare  this  vol.,  ii,  350). —The  melting  points 
of  silicates  are  determined  best  by  the  optical  method  by  means  of  the 
crystallisation  microscope  for  high  temperatures  ;  only  in  the  case  of 
simple  silicates  are  equally  accurate  results  obtained  by  the  electrical 
method.  The  simple  silicates  are  only  slightly  viscous  when  fused, 
melt  within  small  temperature  intervals,  10 — 30°,  and  crystallise  readily, 
whereas  complicated  silicates  which  when  heated  decompose  into  two 
components,  have  high  viscosities,  melt  only  within  larger  temperature 
intervals,  60 — 100°,  and  have  little  tendency  towards  crystallisation. 
The  work  of  Day  and  Allen  (this  vol.,  ii,  177)  is  criticised;  the 
artificial  felspars  prepared  by  these  authors  are  not  necessarily 
identical  with  the  natural  mineral.s. 

Curves  are  given  showing  the  changes  which  take  place  in  the 
viscosities  of  fused  labradorite,  orthoclase,  alumina-augitc,  and  elveo- 
lite  as  the  temperature  falls.  These  silicates,  which  remain  mobile 
when  cooled  below  their  temperatures  of  fusion,  crystalline  readily  and 
are  mostly  not  decomposed  when  heated. 

The  temperatures  of  fusion  of  mixtures  of  crystalline  silicates,  of 
softening  of  the  corresponding  glasses,  and  of  solidification  of  the  fused 
mixtures  are  determined  and  the  resulting  curves  comjiared.  The 
temperature  of  solidification  is  found  to  depend  closely  on  the  extent 
of  the  supercooling.  The  interval  between  the  temperatures  of  fusion 
and  of  solidification  of  eutectic  mixtures  diminishes  with  the  viscosity. 

A  number  of  observations  point  to  dissociation  of  fused  silicates. 

G.  Y. 
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Mutual  Relationship  of  Potassium  and  Sodium  Sulphates. 
Jacobus  H.  van't  Hoff  and  Hermann  Barschall  {Zeit.  physikal. 
Chem.,  1906,  56,  212 — 214). — After  examination  of  the  experimental 
evidence,  the  authors  adhere  to  the  view  expressed  previously  that 
glaserite  is  not  a  definite  compound,  but  merely  corresponds  with  the 
maximum  point  in  a  series  of  isomorphous  mixtures  of  sodium  and 
potassium  sulphates.  J.  C.  P. 

Alloys  of  Sodium  with  Lead,  Cadmium,  Bismuth,  and 
Antimony.  C.  H.  Mathewson  {Zeit,  anorg.  Chem.,  1906,  50, 
171  — 198.  Compare  this  vol.,  ii,  165;  Heycock  and  Neville,  Trans., 
1889,55,668;  1892,61,  888;  KurnakofF,  Abstr.,  1900,  ii,  277).— 
From  an  investigation  of  these  systems  by  Tammann's  method  of 
thermal  analysis,  controlled,  when  possible,  by  microscopic  observa- 
tions, evidence  has  been  obtained  of  the  existence  of  the  following 
series  of  compounds  :  Na^Pb,  NagPb,  NaPb,  NagPbj  ;  ISTaCdo,  NaCdg  ; 
Na,Bi,  NaBi  ;  NagSb,  NaSb. 

jSodium-lead  AUoys. — The  freezing-point  curve  shows  four  maxima  at 
386°  and  80  atom,  per  cent.,  405°  and  66  7  atom,  per  cent.,  367°  and  50 
atom,  per  cent.,  and  319°  and  27'4  atom,  per  cent,  of  sodium,  correspond- 
ing with  the  compounds  Na^Pb,  NagPb,  NaPb,  and  NagPb^,  and  four 
eutectic  points  at  373°  and  76  atom,  per  cent.,  329°  and  585  atom, 
per  cent.,  301°  and  373  atom,  per  cent.,  and  307°  and  21*1  atom,  per 
cent,  of  sodium  respectively.  The  compounds  Na2Pb  and  Na^Pb  form 
with  one  another  two  series  of  mixed  crystals ;  the  limit  of  saturation 
with  respect  to  NagPb  lies  at  78'5  atom,  per  cent.,  that  with  respect 
to  Na^Pb  at  70  per  cent,  of  sodium.  A  third  series  of  mixed  crystals 
separates  from  alloys  containing  0 — 4"1  atom,  per  cent,  of  sodium. 

The  alloy  consisting  of  the  compound  Na^Pb  can  readily  be  crushed 
with  the  fingers  and  is  light  grey  in  colour ;  the  compound  NagPb  is 
light  blue  and  very  brittle.  The  compounds  NaPb  and  Na.^Pbj  are 
about  as  hard  as  calcite,  the  other  two  are  considerably  softer. 

Sodium-cadmium  Alloys. — The  freezing-point  curve  of  this  system 
has  two  maxima  at  385°  and  33*3  atom,  per  cent,  and  360°  and  16'2 
atom,  per  cent,  sodium,  corresponding  with  the  compound  NaCdj  and 
NaCdj  respectively,  as  well  as  three  eutectic  points  at  95°  and  992 
atom,  per  cent.,  346°  and  21  atom,  per  cent.,  and  285°  and  5"6  atom, 
per  cent,  of  sodium  respectively.  Further,  owing  to  tho  limited 
mutual  solubility  of  the  compound  Na.^Cd  and  sodium,  and  the  conse- 
quent separation  into  two  liquid  layers,  the  curve  is  horizontal  between 
60  and  7U  atom,  per  cent,  of  sodium. 

The  compounds  NaCd.  and  NaCdg  have  the  same  colour  as  their 
components  and  are  brittle  ;  they  are  harder  than  cadmium  and  are 
not  affected  by  absolute  alcohol. 

Sodium-bismuth  Alloys. — The  freezing-point  curve  shows  a  maximum 
at  775°  and  75  atom,  per  cent,  sodium,  corresponding  with  the  com- 
position of  the  compound  NagBi,  a  eutectic  point  at  218°  and  22  atom, 
per  cent,  sodium,  and  a  break  at  445°  and  47  atom,  per  cent,  of  the 
same  metal.  It  is  shown  by  thermal  analysis  that  the  latter  point  is 
due  to  the  existence  of  a  second  compound,  NaBi,  which  decomposes 
below  its  melting  point. 
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The  compound  NagBi  is  bluish-violet  in  colour,  brittle,  and  becomes 
rapidly  oxidised  in  moist  air ;  NaBi  is  less  brittle,  and  both  compounds 
have  about  the  same  degree  of  hardness  as  bismuth. 

Sodium-ardimony  Alloys. — The  freezing-point  curve  shows  two 
maxima  at  856°  and  75  atom,  per  cent,  and  465°  and  50  atom,  per 
cent,  of  sodium  respectively,  corresponding  with  the  comjxtunds  NogSb 
and  NaSb,  and  two  eutectic  points  at  435^  and  555  atom,  per  cent, 
and  400°  and  39"4  atom,  per  cent,  of  sodium  respectively. 

The  compound  NaSb  has  the  same  colour  as  metallic  antimony, 
whilst  NagSb,  which  is  harder  and  more  easily  oxidised,  is  deep  blue. 

The  paper  concludes  with  a  discussion  of  the  rules  governing  the 
combining  capacity  of  sodium  for  other  elements.  G.  S. 

I  Silver  Sulphide,  Selenide,  and  Telluride.  Henri  Pelabon 
{Compt.  rend.,  1906,  143,  294— 296).— The  author  has  determined  the 
freezing-point  curves  for  mixtures  of  silver  with  sulphur,  selenium, 
or  tellurium.  In  the  case  of  sulphur,  a  mixture  could  not  be  obtained 
richer  in  sulphur  than  the  sulphide  Ag.,S,  which  melts  at  825° ;  the 
eutectic  mixture  melts  at  800^.  Mixtures  of  silver  and  selenium  con- 
taining from  5  to  60  per  cent,  of  silver  separate  at  620°  into  two 
layers,  the  upper  consisting  of  pure  selenium,  the  lower  of  a  mixture 
of  silver  and  selenium  in  atomic  proportions  ;  as  the  proportion  of  silver 
is  increased  the  solidifying  points  rise  to  880^,  the  melting  point  of 
the  selenide  AgoSe ;  the  eutectic  mixture  melts  at  830°  and  contains 
80"5  per  cent,  of  silver. 

The  freezing-point  curve  of  mixtures  of  silver  and  tellurium  shows 
two  eutectics  melting  at  345°  and  825°,  containing  respectively  about 
34  and  78  per  cent,  cf  silver,  and  a  maximum  at  955°  corresponding 
with  the  telluride  Ag.,Te.  M.  A.  W. 

Alloys  of  Silver  with  Thallium,  Bismuth,  and  Antimony. 
G.  I.  Petrexko  {Zeit.  anorg.  Chem.,  1906,  50,  133— 144).— From  an 
investigation   of   these   systems   by   Tammann's  method   of    thermal 

nalysis,  controlled  by  microscopic  observations,  the  author  draws  the 
conclusion  that  only  antimony  and  silver  enter  into  chemical  combina- 
tion with  formation  of  a  compound  Ag^Sb. 

^Silver-thallium  Alloys  (compare  Heycock  and  Neville,  Trans.,  1894, 
65,   31  ;  Abstr.,    1897,   ii,    245). — The   freezing-point   curve   of   this 

ystem   consists  of  two  branches  which  meet  in  a  eutectic  point  at 

'S7°;  the  eutectic  mixture  contains  2*5  per  cent,  by  weight  of  silver. 
I  he  melting  point  of  thallium  is  303 — 304°.     The  elements  form  only 

lie  series  of  mixed  crystaU,  which  contain  0 — 10  i>er  cent,  by  weight 
of  thallium. 

Silver-bismuth  Alloys  (compare  Ijaurie,  Trans.,  1894,  65,  1031 ; 
Ileycock  and  Neville,  Abstr.,  1897,  ii,  245). — The  freezing-point  curve 
in  this  case  also  consists  of  two  branches  which  meet  in  a  eutectic 
point  at  262";  the  eutectic  mixture  contains  25  per  cent,  by  weight 
of  silver.  An  unusual  feature  of  the  curve  is  that  the  larger  branch 
i^  concave  upwards.  The  elements  form  only  one  series  of  mixed 
crystals,  containing  0 — 5  per  cent,  by  weight  of  bismuth. 

Silver-antimony    Alloys  (compare    Gautier,    Abstr.,    1896,    ii,    646  ; 
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Heycock  and  Neville,  Abstr.,  1897,  ii,  245). — The  fi  tezing-point  curve 
of  the  system  consists  of  three  branches  :  it  has  a  break  at  560°  and 
27  07  per  cent,  by  weight  of  antimony,  corresponding  with  the  composi- 
tion of  the  compound  AggSb,  and  a  eutectic  point  at  485°  and  45  per 
cent,  by  weight  of  antimony.  From  alloys  containing  0 — 15  per  cent, 
by  weight  of  the  latter  element,  a  series  of  mixed  crystals  separates ; 
at  the  latter  point  they  are  saturated.  G.  S. 

Reciprocal  Transformation  of  Calcium  Monoborates. 
Jacobus  H.  van't  Hoff  and  U.  Behn  {Sitzungsber.  K.  Akad.  Wiss. 
Berlin,  1906,  38,  653 — 656). — It  was  observed  in  the  preparation  of 
calcium  borate  that  there  was  f-ome  uncertainty  in  the  preparation  of 
a  homogeneous  cry.^talline  material.  More  minute  investigation 
showed  that  besides  the  hexahydrate,  CaBgO^jGHgO,  a  tetrahydrate, 
CaB204,4H20,  existed.  The  temperature  of  transformation,  determined 
with  the  aid  of  the  dilatometer,  appeared  to  be  45  "5°,  but  estimations 
of  the  electrical  conductivities  indicated  another  value.  In  order  to 
avoid  the  disturbing  influence  of  the  carbon  dioxide  of  the  atmosphere, 
the  determinations  had  to  be  carried  out  in  a  special  apparatus,  a 
detailed  description  of  which  is  given.  It  was  thus  found  that  the 
teniperature  of  transformation  of  the  hexa-  into  the  tetra-hydrate  was 
about  23°.  It  is  suggested  that  the  value  found  by  the  dilato- 
meter is  probably  the  transition  point  of  the  hexa-hydrate  and  di- 
hydrate.  K.  J.  P.  O. 

Strontium  Amalgams.  Antoine  Guntz  and  G.  Roederer  [Bull. 
Soc.  chivi.,  1906,  [iii],  35,  494 — 503). — When  an  aqueous  solution  of 
strontium  chloride  is  decomposed  electrolytically,  using  a  mercury 
electrode  in  the  manner  suggested  by  Feree  (Abstr.,  1899,  ii,  155),  two 
strontium  amalgams  are  formed  :  the  one  liquid  and  the  other 
crystalline.  The  latter  has  the  formula  SrHg^^,  and  is  identical  with 
that  already  described  by  Guntz  and  Feree  (Abstr.,  1896,  ii,  421  ; 
1902,  ii,  138).  The  authors  do  not  accept  the  statement  of  Kerp  and 
Bottger  (Abstr.,  1900,  ii,  656),  that  this  amalgam  is  merely  a  mixture 
of  their  amalgam  SrHgjg  with  a  decomposition  product,  and  on  the 
contrary  state  that  they  have  never  been  able  to  observe  the  formation 
of  the  amalgam  to  which  Kerp  attributes  the  formula  SrHgjg.  The 
amalgam  SrHg^^  remains  unchanged  when  centrifugated  or  when 
submitted  to  a  pressure  of  5000  kilos,  per  sq.  cm.  in  an  atmospheie  of 
carbon  dioxide.  By  heating  the  crystalline  amalgam  under  special 
conditions,  described  in  detail  in  the  originil,  products  richer  in 
strontium  can  be  obtained  One  of  these  has  approximately  the 
composition  represented  by  the  formula  Sr^Hg^.  Another,  which  is 
silver-white,  distinctly  crystalline,  with  a  hardness  between  2  and  3,  is 
probably  represented  by  the  formula  Srllg^.  The  richest  amalgam 
obtainable  in  this  way  contains  52  per  cent,  of  strontium.  When  the 
heating  is  continued  beyond  this  stage,  the  amalgam  begins  to  distil, 
and  consequently  it  is  impossible  in  this  way  to  prepare  metallic 
strontium  from  tlie  pure  amalgam.  If,  however,  the  amalgam  initially 
contains  strontium  hydride,  the  latter  will  dissociate  on  heating,  and 
under  such  circumstances  the  distillate  will  contain  metallic  strontium. 

T.  A.  H. 
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Preparation  of  Pure  Barium  from  its  Suboxide.  AyxoiyE 
GuNTZ  {Compt.  rend.,  1906,  143,  339— 340).— When  a  mixture  of 
equivalent  quantities  of  barium  oxide  with  magnesium  or  barium  is 
heated  in  a  vacuum  at  1100°,  barium  suboxide,  Ba.^O,  is  formed,  which 
decomposes  water,  absorbs  nitrogen  at  a  red  heat  to  form  the  nitride, 
BajNg,  and  hydrogen  to  form  the  hydride,  BaH2.  Barium  suboxide 
dissociates  at  high  temperatures,  and  if  a  mixture  of  barium  oxide  and 
magnesium  in  the  proportion  of  3BaO  :  Mg  is  heated  at  1100°,  an  alloy 
of  barium  and  magnesium  containing  37  per  cent,  of  barium  distils 
from  the  mass  and  can  be  condensed  in  a  cooled  steel  tube  ;  if,  however, 
the  magnesium  in  the  above  reaction  is  replaced  by  a  non- volatile 
metal,  it  is  possible  to  obtain  pure  barium  by  this  method  of  reduction, 
thus  a  crystalline  metal  containing  98*8  per  cent,  of  barium  was 
obtained  by  heating  a  mixture  of  barium  oxide  with  one-tenth  its 
weight  of  aluminium  at  1200°;  metallic  strontium  can  be  prepared 
similarly.  M.  A.  W. 

Mixed  Crystals  of  Barium  Chloride  and  Bromide.  Jean 
Hekbette  (Compt.  rerid.,  1906,  143,  243 — 245). — A  solution  containing 
barium  chloride  and  bromide  deposits  mixed  monoclinic  crystals  which 
may  have :  (1)  the  form  of  the  chloride,  (2)  the  form  of  the  bromide,  or 
(3)  an  intermediate  form,  for  which,  when  the  crystals  contain  about  50 
per  cent,  of  the  bromide,  rt  :  i  :  c  =  1-7104  : 1  :  16240  and  )8  =  89°50-5'. 
All  the  crystals  have  the  composition  BaClnBrp,2H.20.  There  appears 
to  be  no  gap  in  the  variation  of  chemical  composition  between  the 
chloride  and  the  intermediate  crystals,  although  one  exists  between  the 
intermediate  form  and  the  bromide.  T.  H.  P. 

Solubility  of  Barium  Sulphate  in  Hydrogen  Peroxide. 
A.  Gawalowski  (Chem.  Cenfr.,  19i)6,  ii,  7 — 8;  from  Zeit.  Oesterr. 
Apoth.-Ver.,  44,  258). — Barium  sulphate  exhibits  considerable  solu- 
bility in  hydrogen  peroxide  solutions.  T.  H.  P. 

Borostannates  of  the  Alkaline  Earths ;  Reproduction  of 
Nordenskioldite.  L6on  Ouvrard  {Compt.  rend.,  1906,  143, 
315 — 317). — Crystals  of  calcium  borostannate,  CaO.B.^Og.SnO.^,  slightly 
contaminated  with  stannic  oxide,  are  obtained  when  a  mixture  of 
precipitated  calcium  borate  and  pure  stannic  oxide  is  heated  to  white- 
ness in  a  platinum  boat  in  a  current  of  hydrogen  chloride  ;  better 
formed  crystals  of  the  pure  compound  can  be  prepared  by  passing 
a  mixture  of  air  and  stannic  chloride  vapour  over  calcium  borate 
heated  to  redness.  Calcium  borostannate  thus  prepared  forms  colour- 
less, transparent,  rhombohedral  crystals,  flattened  at  the  base,  12  mm. 
long  and  0"01  mm.  thick  ;  their  crystallographic  properties  have  been 
e.xamined  by  Schulten,  and  they  are  found  to  be  identical  with  the 

itural  compound,  nordenskioldite  (Brijgger,  Abstr.,  1H90,  1078); 
•  iiey  have  a  sp.  gr.  48  at  15°,  slightly  higher  than  that  of  the  mineral 
(4'2),  which,  however,  always  contains  a  little  zirconia  and  traces  of 
volatile  impurities.  Crystalline  borostannate  of  strontium  or  barium 
can  be  prepared  similarly.  M.  A.  W. 
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Basic  Carbonates.  William  A.  Davis  (/.  Soc.  Chem.  Ind.,  1906, 
26,  788—798.  Compare  Anderson,  Trans.,  1905,  87,  257;  Brill, 
Abstr.,  1905,  ii,  522). — Magnesium  carbonate  is  soluble  to  a  consider- 
able extent  in  water  containing  excess  of  carbon  dioxide,  but  when  the 
pressure  of  the  latter  falls  sufficiently,  a  salt  having  the  empirical 
formula  MgCOg.SH^O  separates  in  colourless  crystals.  It  has  usually 
been  considered  that  the  magnesium  hydrogen  carbonate  present  in 
such  solutions  loses  carbon  dioxide  on  evaporation  or  by  diffusion,  the 
normal  carbonate  being  precipitated,  but  the  a'lthor  finds  that  the 
crystalline  trihydrate  loses  2  mols.  of  water  when  heated  in  a  current 
of  air  at  100°,  whilst  the  remaining  molecule  is  only  driven  off  at  a 
much  higher  temperature  with  partial  decomposition,  and  he  thei-eforo 
regards  the  trihydrate  as  a  hydrated  hydroxy-carbonate  having  the 
constitution  OH.*Mg*C03H,2H20.  When,  therefore,  the  solution  of 
the  bicarbonate  is  allowed  to  stand,  or  is  heated  at  a  temperature 
not  exceeding  80°,  it  reacts  with  water  according  to  the  equation 
Mg(C03H)2  +  HP  =  0H-Mg-C03H  +  H^O,. 

When  the  compound  OH'Mg'COaH,2H20  is  heated  with  boiling 
water,  two  reactions  take  place  simultaneously  according  to  the  equa- 
tions OH-Mg-C03H,2H20  =  OH-Mg-C03H-f-2H20;  OH-Mg-COgH-h 
H^O  =  Mg(0H)2  +  HgO  +  COg,  the  product  thus  consisting  of  a  mixture 
of  magnesium  hydroxide  and  hydroxy-carbonate. 

Reference  is  also  made  to  the  existence  of  double  carbonates  of 
magnesium  and  the  alkali  metals,  for  example,  MgCOg.Na^COg  or 
Mg(C0gNa)2  (Deville,  1851;  Reynolds,  Trans.,  1898,  73,  262).  An 
important  characteristic  of  these  mixed  salts  is  their  considerable 
solubility  in  water ;  thus,  when  sodium  hydroxide  is  added  to  a 
solution  of  magnesium  hydrogen  carbonate,  no  solid  separates  until 
the  temperature  is  raised  sufficiently  to  decompose  the  double  salt. 

The  basic  carbonates  of  magnesium  of  commercial  importance  are 
generally  prepared  by  interaction  of  magnesium  sulphate  and  sodium 
carbonate  in  aqueous  solution.  It  has  often  been  supposed  that  in  this 
reaction  the  normal  carbonate  is  first  formed  and  part  of  it  is 
subsequently  hydrolysed  to  hydroxide,  but  the  author,  on  the  basis  of 
the  observations  referred  to  above,  suggests  an  alternative  view  ;  he 
considers  that  the  pi-imary  reaction  proceeds  accordiug  to  the  equation 
2]S'a2C03 -f- MgSO^  =  Mg(C03Na)2 -f  Na.^S04,  the  double  carbonate  sub- 
sequently undergoing  hydrolysis  with  formation  of  a  mixture  of 
hydroxy-carbonate  and  hydroxide.  Further,  when  the  precipitate  first 
produced  is  allow  to  remain  in  contact  with  the  mother  liquor,  it  changes 
to  crystalline  magnesium  hydroxy-carbonate,  OH*Mg*COgH,2H.20. 
Commercial  basic  carbonates  of  magnesium  ("  magnesia  alba  ")  thus 
consist  of  a  mixture  of  the  three  compounds,  OH'Mg'COgH,2H20, 
OH'Mg'COgH,  and  Mg(0H)2,  in  proportions  depending  on  the 
method  of  preparation.  As  a  matter  of  fact,  commercial  samples 
contain  1 — 4  mols.  of  the  carbonate  to  1  of  the  hydroxide,  and  micro- 
scopic observation  indicates  their  heterogeneous  character. 

These  views  receive  practical  application  in  the  softening  of  waters 
containing  magnesium  carbonate,  and  in  the  Solvay  process  of  manu- 
facturing potassium  carbonate  with  the  aid  of  magnesia.  In  the 
former  case  the    waters  cannot  be    softened   by  addition  of  sodium 
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hydroxide  unless  the  temperature  is  raised  sufficiently  to  decompose  the 
double  salt  first  formed. 

The  hydroxy-carbonate  is  soluble  not  only  in  alkali  carbonate,  bat  to 
some  extent  in  solutions  of  other  silts,  such  as  magnesium  sulphate, 
and  it  is  probable  that  in  these  cases  also  double  salts  are  present  in 
solution. 

The  paper  is  illustrated  by  eight  micro-photographs.  G.  S. 

Zinc  and  Arsenic.  K.  Fkiedeich  and  A.  Leroux  {Metallurgie, 
1906,  3,  477 — 479). — The  freezing-point  curve  has  been  determined  for 
alloys  containing  from  0  to  14  per  cent,  of  arsenic.  The  curve  rises 
directly  from  the  freezing  point  of  zinc,  and  a  maximum  does  not 
occur  within  the  limits  studied.  The  horizontal  line  at  419^^15  un- 
broken. Microscopic  examinition  shows  white  crystals,  which  may 
be  either  a  compound  or  a  solid  solution  of  zinc  and  arsenic  in  a 
ground-mass  of  zinc.  C.  H.  D. 

Behaviour  of  Zinc  Oxide  at  High  Temperatures.  F.  O. 
DoELTZ  [aud  G.  A.  GraumaXxv]  {Metallurgie,  1906,  3,  212—216, 
233 — 238). — When  pure  zinc  oxide  is  heated  in  an  electric  furnace  in 
a  current  of  air  free  from  reducing  substances,  no  appreciable  loss  of 
weight  is  observed  at  1000°.  The  loss  becomes  appreciable  at  llOC^ 
and  increases  with  rise  of  temperature,  until  at  1400^  it  may  amount 
to  13  per  cent,  in  two  hours.  When  strewn  on  a  platinum  wire 
heated  electrically  nearly  to  1700°,  zinc  oxide  volatili-es  rapidly. 
Micro-photographs  are  given,  showing  the  formation  of  well-developed 
crystals  of  zinc  oxide  during  volatilisation.  G.  H.  D. 

Behaviour    of    Cadmium    Oxide    at    High    Temperatures. 

F.  0.  DoELTz  and  G.  A.  Graumann  {MeUdluryie,  1906,  3,  372 — 375). — 

i'he  experiments  were  carried  out  in  the  manner  adopted  for  zinc  oxide 

•e  preceding  abstract).      Cadmium  oxide  volatilises  appreciably  at 

-j0°,  rapidly  at  1000°.  G.  H.  D. 

Alloys  of   Lead   and   Calcium.     L.   Hackspill   {Compt.   rend., 
1906,  143.  227— 229).— The  author  has  prepared  alloys  of  lead  and 
ilcium    by  reducing   lead  chloride  by   means   of   excess  of    calcium 
ompare  this  vol.,  ii,  161).     The  reaction 

PbCl.^  -f  nGa  =  GaGlg  +  Pb  -H  (n  -  1  jGa 
disengages  85  9  cals.  without  taking  account  of  the  heat  furnished  by 
lie  formation  of  the  alloy  of  lead  and  calcium  ;  when  small  pieces  of 
ilcium  are  thrown  into  fused  lead  chloride,    an   explosive  reaction 
•curs.     This  method  cannot  be  employed  for  the  prepanition  of  alloys 
'Hitaining  more  than  about  27  per  cent,  of  c:ilcium.     The  alloys  ob- 
tained are  harder  and  less  malleable  than   lead,  and  their  section  is 
bright,  but  rapidly  tarnishes  in  the  air.     On  heating  the  alloys  in  the 
air,  the  calcium  is  first  attacked,  yielding  lime  aud  calcium  nitride,' 
which   partially   protect  the  lead    against  oxidation.     Water  attacks 
them  slowly  in  the  cold,  and  more  rapidly  on  boiling,  giving  lime  and 
powdered  lead. 

Ou  removing  the  excess  x)f  lead  from  these  alloys  by  distillation  in  a 


672  ABSTRACTS   OF   CHEMICAL   PAPERS. 

vacuum,  a  crystalline  alloy  is  obtained  having  the  composition  Pb3Ca2, 
the  melting  point  775°,  and  a  sp.  gr.  7-6.  T.  H.  P. 

Composition  of  the  Copper — Cuprous  Oxide  Eutectic.  E. 
Heyn  [Rev.  de  Metalluryie,  19U6,  3,  545 — 546). — The  composition  of 
the  copper — cuprous  oxide  eutectic  determined  by  the  author  (Abstr., 
Iy04,  ii,  406)  is  confirmed.  The  value  found  by  Dejean  (this  vol.,  ii, 
356),  namely,  4*5 — 5*0  per  cent,  of  oxide  instead  of  3-5  per  cent.,  is 
too  high.  It  is  pointed  out  that  care  must  be  taken  in  the  sampling 
of  these  alloys  for  analysis  owing  to  the  friable  character  of  the  oxide. 

C.  H.  D. 

The  Nature  of  Copper  Matte.  Paul  Rontgen  {Metallurgie, 
1906,  3,  479 — 487). — The  author  has  determined  the  freezing-point 
curve  of  mixtures  of  cuprous  sulphide  and  ferrous  sulphide.  The  curve 
shows  three  distinct  maxima  corresponding  with  the  compounds 
3Cu.2S,2FeS,  Cii.,S,FeS,  and  2Cu2S,5FeS,  melting  at  1060°,  1030°,  and 
980°  respectively.  The  form  of  the  curve  between  35  and  55  per 
cent,  of  ferrous  sulphide  is  uncertain,  and  the  existence  of  a  fourth 
compound,  2CugS,3FeS,  is  possible,  but  has  not  been  proved.  The 
microscopic  examination  of  the  polished  and  etched  sections  indicates 
that  important  changes,  which,  however,  have  not  been  more  fully 
investigated,  take  place  below  the  solidifying  points  of  the  sulphide 
compounds.  A  partial  separation  of  metallic  copper  is  often  ob>erved 
during  the  fusion,  reaching  its  maximum  in  the  mixture  containing  25 
per  cent,  of  ferrous  sulphide.  This  appears  to  be  due  to  the  removal 
of  sulphur  from  cuprous  sulphide  by  a  portion  of  the  ferrous  .'^ulphide, 
the  compound  Cu2S,2FeS  being  decomposed,  yielding  FeS.2  and 
metallic  copper.  The  occurrence  of  native  copper  in  mineral  deposits 
containing  the  sulphides  is  perhaps  due  to  this  reaction.       C.  H.  D, 

Oxides  of  Thallium.  II.  Otto  Rabe  {Zeit.  anorg.  Chem.,  1906, 
50,  158—170.  Compare  this  vol.,  ii,  285).— VVerther  (1864)  and 
Heiberg  (Abstr.,  1903,  ii,  614)  have  observed  that  when  thallic  oxide 
is  kept  at  100°,  or  even  at  60 — 70°,  in  an  ordinary  drying  oven  heated 
by  a  Bunsen  burner  it  continues  to  gain  in  weight,  and  simultaneously 
undergoes  reduction  to  the  thallous  state.  They  were  of  opinion  that 
the  increase  of  weight  is  due  to  the  formation  of  thallous  carbonate 
and  sulphate,  the  sulphur  coming  from  the  gases  given  off  by  the 
burner.  The  author  has  repeated  these  experiments  with  the  ordinary 
oxide  and  with  the  black  oxide  described  in  the  former  paper,  and 
confirms  their  results  as  far  as  the  gradual  increase  in  weight  is  con- 
cerned. It  is  shown,  however,  that  no  carl)onate  is  formed,  but  a 
mixture  of  normal  and  acid  thallous  sulphates.  The  reduction  is  com- 
paratively slow  at  65°,  but  at  115°  tlie  brown  oxide  is  completely 
transformed  into  a  mixture  of  the  two  sulphates  in  468  hours.  The 
black  oxide  is  similarly,  but  much  more  slowly,  acted  on.  When  the 
oxides  are  heated  under  such  conditions  that  the  gases  from  the  burner 
cannot  reach  them,  the  weight  remains  constant.  G.  S. 
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Antimony-thalliuin  Alloys.  Egbert  S.  Williams  (Zeit.  anorg. 
Chem.,  1906,  60,  127— 132).— In  agreement  with  Levin  (Abstr.,  1905, 
ii,  462)  the  author  finds  that  thallium  exists  in  two  modifications,  the 
^-  changing  into  the  a-form  when  the  temperature  falls  below  225°. 

Thallium  and  antimony  are  miscible  in  all  proportions.  The  freezing- 
point  curve  of  the  system  consists  of  two  branches,  which  meet  in  a 
eutectic  point  at  29  8  atom,  per  cent,  of  antimony  ;  the  eutectic  tem- 
perature is  195°.  From  alloys  containing  0 — 22  atom,  per  cent,  of 
antimony  (which  solidify  above  225*^)  /3-thallium  separates  out  first, 
whilst  with  from  22 — 29*8  per  cent,  of  the  former  metal  mixed  crystals 
of  a-thallium  and  antimony  separate.  These  results  are  in  accord  with 
the  fact  that  the  transition  temperature  of  thallium  is  not  affected  by 
the  presence  of  antimony,  so  that  the  latter  element  appears  to  be  in- 
soluble in  yS-thallium.  When  the  temperature  of  the  solid  alloy  falls 
to  187°,  8°  below  the  eutectic  point,  the  components  interact  with 
formation  of  a  compound  which,  as  shown  by  thermal  analysis,  has 
probably  the  formula  SbTlg.  The  reaction  is,  however,  only  partial ; 
when  the  components,  in  the  proportions  required  by  the  formula, 
have  been  heated  for  fifteen  hours  at  177°,  crystals  of  antimony  can 
still  be  observed. 

Alloys  containing  less  than  50  atom,  per  cent,  of  thallium  are  hard 
and  brittle,  but  become  softer  as  the  amount  of  this  element  is  further 
increased.  G.  S. 

Constitution  of  Amalgams.  George  McPhail  Smith  {Amer. 
Chem.  J.,  19"6,  36,  124 — 135). — A  resume  of  the  views  of  previous 
authors  on  the  constitution  of  amalgams.  The  degree  of  accuracy  of 
the  methods  employed  in  determining  molecular  weights  allows  of  the 
determination  of  n  but  not  of  m  in  the  general  formula  M,iHg„,.  The 
liquid  amalgams  of  the  alkali  and  the  alkaline  earth  metals  are  solu- 
tions in  mercury  of  compounds  of  the  general  foimula  MHgm.  Other 
metals,  such  as  zinc,  cadmium,  bismuth,  lead,  and  tin,  dissolve  in,  but 
do  not  form  compounds  with,  mercury.  G.  Y. 

Sodium  and  Barium  Mercuric  Iodides.  Andr6  G.  Duboin 
{Compt.  rend.,  1906,  143,  313 — 314). — Sodium  mercuric  iodi<le, 
2NaI,Hgl2,4H20,  obtained  in  the  form  of  flattened  crystals  from  the 
heavy  saturated  solution  of  the  salt  (Abstr.,  1905,  ii,  637)  by  prolonged 
evaporation  in  dry  air,  is  very  deliquescent,  has  a  sp.  gr.  of  about 
3  at  0°,  and  differs  from  the  salt  2NaI,HgIj,  similarly  obtained  by 
Boullay  {Ann.  C/iim.  phys.,  1827,  34,  350).  Barium  menuric  iodide, 
Bal2,Hgl2,5H20,  forms  very  large,  flattened  crystals,  1  to  '1  mm.  thick 
and  2  cm.  long,  and  has  a  sp.  gr.  of  about  4  at  0°.  M.  A.  W. 

Yttrium  Chloride.  Camille  Mationon  (ilnn.  C/u»i.  j^Ay*.,  1906, 
[viii],  8,  433—439.  Compare  Abstr.,  1905,  ii,  391,  458 ;  this  vol.,  ii, 
169). — Hydrated  yttrium  chloride,  YtCl3,6H20,  prepared  by  the  action 
of  a  concentrated  solution  of  hydrogen  chloride  on  the  oxide,  occurs  in 
deliquescent  prisms  and  melts  at  156—160°.  By  dehydration  in  a 
current  of  hydrogen  chloride,  the  anhydrous  chloride  is  obtained.  The 
latter  fuses  at  a  lower  temperature  than  do  the  chlorides  of  lanthanum 
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and  certain  other  rare  earths,  and  does  not  change  colour  on  heating. 
It  has  a  sp,  gr.  2-8  at  18'^,  and  its  molecular  heat  of  solution  is 
45  4  Cal.  Its  molecular  weight  in  absolute  alcohol,  as  determined  by 
the  boiling-point  method,  is  172,  the  theoretical  value  being  195.  One 
hundred  grams  of  absolute  alcohol  dissolve  60-1  grams  of  the  anhydrous 
salt  at  15°,  and  it  also  forms  additive  compounds  with  this  solvent,  the 
best  defined  one  having  the  formula  YtCl3,C2HgO.  One  hundred  grams  of 
pyridine  dissolve  6  5  grams  of  the  salt,  and  in  this  case  also  additive 
compounds  are  formed.  The  anhydrous  salt  is  also  slightly  soluble  in 
quinoline. 

The  values  of  the  physical  constants  thus  obtained  are  compared  with 
those  previously  observed  for  the  chlorides  of  samarium  and  neo- 
dymium.  G.  S. 

Ytterbium  Chloride.  Camille  Matignon  (Ann.  Chim.  Phys., 
1906,  [viii],  8,  440 — 443.  Compare  preceding  abstract). — Hydrated 
ytterbium  chloride,  YbCl3,6H20,  obtained  by  the  action  of  hydrogen 
chloride  solution  on  the  oxide,  occurs  in  colourless,  deliquescent  crys- 
tals and  melts  at  150 — 155°.  On  heating  in  a  current  of  hydrogen 
chloride  at  110°,  a  mouohydrate,  YbClg.HgO,  is  obtained;  at 
180 — 200°  the  last  molecule  of  water  is  slowly  eliminated.  The  an- 
hydrous chloride  does  not  fuse  quite  so  readily  as  the  corresponding 
yttrium  compound,  and  when  heated  above  its  melting  point  readily 
sublimes.  In  equivalent  concentration  it  lowers  the  freezing  point  of 
water  to  the  same  extent  as  the  other  chlorides  of  the  rare  earths 
already  examined.  G.  S. 

Oathodic  Phosphorescence  Spectra  of  Terbium  and  Dyspro- 
sium diluted  with  Lime.  Georges  Uebain  {Compt.  rend.,  1906, 
143,  229 — 231). — By  diluting  the  various  pure  rare  earths  with 
gradually  varying  proportions  of  lime,  it  is  found  that  the  optimum  of 
pho.sphorescence  corresponds  with  mixtures  containing  from  0001  to 
0'003  gram  of  rare  earth  in  about  1  gram  of  pure  lime. 

On  examining  in  this  way  the  successive  terms  of  a  fractionation  in 
a  vacuum  tube,  the  phosphorescence  spectra  observed  have  about  the 
same  sensitiveness  as  the  other  spectra,  and  the  agreement  of  the 
various  spectra  (spark,  absorption,  and  phosphorescence)  given  by  the 
same  element  is  clearly  apparent  if  the  fractionation  has  been  carried 
sufficiently  far.  This  is  not  the  case  if  observation  is  limited  to  the 
phosphorescence  given  by  the  earths  either  directly  or  without 
sufficient  addition  of  lime  or  other  diluent  earth,  foi",  in  these 
circumstances,  earths  such  as  gadolinia  and  yttria  play  the  part  of 
diluents. 

The  earths  obtained  by  the  author  between  gadolinium  and  yttrium 
are  not  directly  phosphorescent.  They  contain  terbium,  dysprosium, 
and  neo-holmium,  and  phosphorescence  has  as  yet  not  been  observed  iu 
the  last  named. 

When  the  different  fractions  were  diluted  with  lime,  only  two 
phosphoresi  ence  spectra  were  ob>erved,  namely,  tho.se  of  terbium  and 
dysjirosinm.     These  are  described  in  detail. 

Crookes  attributes  the  citron  band  (X  =  584'8)  of   the  dysprosium 
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spectrum  sometimes  to  an  element,  Gi,  sometimes  to  yttrium  ;  de  Bjis- 
baudran  has  ahowu  that  the  element  producing  this  band  is  identical 
with  his  element  Z^,  and  the  author  shows  that  Z*  is  identical  with 
dysprosium.  T.  H.  P. 

Neodymium  Chloride.  Camille  Matignox  {Ann.  Ghim.  Phys., 
1906,  [viii],  8,  243—283.  Compare  this  vol.,  ii,  449).— The  author 
has  piepaied  in  a  pure  state  the  following  compounds  of  neodymium. 
Neodvmium  chloride,  NdClg,  and  its  mono-  and  hexa-hydrates ; 
XdCls.SEtOH;  NdCl3,3C.NH3 ;  NdOCl ;  NdBrgand  Ndlg ;  XdH3(SO^)3 
ind  (Nd20^)S0^. 

The  trichloride  has  the  following  properties :  sp.  gr.  at  18°/4°, 
4-195;  melting  point,  785°;  sp.  gr.  of  NdClg.eH^O  at  16-574^,  2-28  ; 
melting  point  of  NdCl3,6H._,0, 126° ;  100  grams  of  water  dissolve  9868 
grams  of  the  anhydrous  salt  at  13^  and  140  grams  at  100°  ;  100  grams 
of  alcohol  dissolve  4450  grams  at  20°,  and  100  grams  of  pyridine,  1'8 
grams  at  about  15°,  Heat  of  solution  of  :  (1)  NdgOg  in  dilute  hydro- 
chloric acid,  105-5  Cal. ;  NdClg.eHgO  in  water,  76  Cal. ;  NdClg  in 
water,  35  40  Cal.  ;  NdClg  in  alcohol,  21 '5  Cal.  Heat  of  formation  of 
the  anhydrous  salt,  249-4  Cal. 

The  action  of  oxygen  below  1000°,  or  of  water  vapour,  converts  the 
fused  chloride  into  oxychloride,  NdOCl.  The  heat  of  transformation 
of  the  chloride  into  the  iodide  is  expressed  by  NdClg  (diss.) -h  SHI 
(gas)  =  Ndlg  (diss.) -f3HCl  (gas) -6-6  Cal.  The  iodide  is  extremely 
sensitive  to  the  action  of  traces  of  oxygen  or  moisture.  The  bromide 
is  apparently  isomorphous  with  the  chloride.  T.  H.  P. 

Preparation  of  Anhydrous  Chlorides  of  Rare  Metals. 
Praseodymium  Chloride.  Samarium  Chloride.  Lanthanum 
Chloride.  Camille  Matignon  {Ann.  Chivi.  Phys.,  1906,  [viii],  8, 
364 — 416,  426— -432). — A  detailed  account  of  this  work  has  already 
been  pubUshed  (Abstr.,  1902,  ii,  263,  505  ;  1904,  ii,  340,  341  ;  1905, 
ii,  165,  391,  458,  525).  M.  A.  W. 

Samarous  Chloride.  Camjlle  Matignon  and  E.  Cazes  {Ann, 
Chim.  Phys.,  1906,  [viii],  8,  417 — 426). — A  resume  of  work  already 
published  (this  vol.,  ii,  169).  Samarium  iodide  is  reduced  by  hydrogen 
with  the  formation  of  samarous  iodide.  M.  A.  W. 

Preparation  of  Pure  Cerium  Compounds.  N.  A.  Orloff  {C/iem. 
Zeit.,  1906,  30,  733). — Advantage  is  taken  of  the  fact  that  eerie 
oxalate,  like  thorium  oxalate,  is  soluble  in  ammonium  oxalate.  The 
mixture  of  oxides,  dissolved  in  sulphuric  acid,  is  added  to  an  excess  of 
iimmonium  oxalate  ;  the  precipitate  contains  lanthanum,  neodymium, 
prajseodymium,  yttrium,  and  some  cerous  oxalate.  The  filtrate  contains 
thorium  and  cerium  ;  the  cerium  slowly  precipitates  as  cerous  oxalate, 
the  thorium  remaining  in  solution  ;  the  sepanvtion  of  the  cerium  can 
)>e  hastened  by  adding  a  reducing  agent  such  as  sodium  sulphite.  Sali- 
cylic acid  also  forms  a  double  salt  with  cerium  and  can  be  used 
as  a  means  of  separating  pure  ceria ;  but  this  methotl  i.s  less  advan- 
tageous. W.  A.  D. 

4(i— 2 
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Ultramarines.  Camille  Chabrie  and  F.  Levallois  {Compt.  rend., 
1906,  143,  222 — 224). — On  heating  ordinary  ultramarine  with  silver 
nitrate  and  water  in  a  sealed  tube  at  a  constant  temperature  between 
115°  and  180°,  the  products  obtained  are  silver-ultramarine,  silver 
nitrite,  sulphuric  acid,  and  nitric  oxide. 

Ultramarine  loses  a  considerable  proportion  of  its  colour  when  it  is 
heated  for  100  hours  with  water  at  200 — 300°.  Sodium  sulphide 
is  found  in  the  solution,  and  the  parts  which  are  completely  decolorised 
do  not  yield  hydrogen  sulphide  when  treated  with  a  mineral  acid. 

After  washing  with  boiling  water,  a  solution  of  iodine  in  potassium 
iodide,  and  potassium  cyanide  solution,  silver-ultramarine  never  con- 
tains more  than  38'47 — 38'56  per  cent,  of  silver,  the  complete  sub- 
stitution of  sodium  by  silver  requiring  47*95  per  cent,  of  the  latter- 
metal.  Part  of  the  sodium  therefore  seems  to  escape  in  the  trans- 
formation of  ultramarine  into  the  silver  derivative. 

Attempts  to  prepare  substituted  ultramarines  containing  ethylene, 
naphthyl,  or  triphenylmethyl  groups  did  not  lead  to  definite  results. 

Ordinary  ultramarine  is  completely  freed  from  sulphur  when  heated 
with  mercuric  oxide.  T.  H.  P. 

Compounds  of  Manganese  and  Silicon.  Fkiedrich  Doerinckel 
(Zeit.  anorg.  Chem.,  1906,  50,  117 — 126.  Compare  Vigouroux,  Abstr., 
1896,  ii,  249  ;  1905,  ii,  822  ;  Lebeau,  Abstr.,  1904,  ii,  343).— The 
freezing-point  curve  of  the  system  shows  two  maxima  at  21*3  and  33"8 
per  cent,  by  weight  of  silicon  respectively,  corresponding  with  the  composi- 
tion of  the  conipounds  MngSi  and  MnSi,  as  well  as  two  eutectic  points  at 
1075°  and  11  per  cent,  and  1239°  and  30  per  cent,  by  weight  of  silicon 
respectively.  Between  50  and  100  per  cent,  by  weight  of  silicon, 
microscopic  observations  indicate  the  presence  of  a  third  compound,  the 
crystals  of  which  are  characterised  by  fine  parallel  markings,  but  its 
composition  could  not  be  determined  by  thermal  analysis  owing  to  the 
slight  alteration  in  the  melting  point  of  the  alloy  with  change  of  con- 
centration from  45 — 50  per  cent,  silicon.  The  author  is  of  opinion  that 
the  compound  in  question  cannot  be  MnSio,  which  would  contain 
508  per  cent,  of  silicon,  whereas  crystals  of  the  latter  element  can  be 
detected  in  alloys  containing  only  50  per  cent,  of  silicon.  Lebeau  {loc. 
cit.),  by  treating  the  alloys  with  various  solvents  and  analysing 
the  residues,  has  arrived  at  the  conclusion  that  three  compounds  of 
manganese  and  silicon  exist,  the  respective  formula;  of  which  are  Mn.^Si, 
MnSi,  and  MnSig.  From  alloys  containing  0 — 10  per  cent,  of  silicon 
mixed  crystals  separate. 

The  paper  is  illustrated  with  six  microphotographs.  G.  S. 

Alloys  of  Manganese  and  Molybdenum.  Aurivant  {Compt. 
rend.,  1906,  143,  285—287). — Alloys  of  manganese  and  molybdenum 
containing  12-25  to  29-64  per  cent,  of  the  latter  metal,  prepared 
by  fusing  a  mixture  of  the  metallic  powders  at  1500"  in  a  current  of 
hydrogen,  or  by  reducing  a  mixture  of  the  oxides  by  means  of 
aluminium,  form  hard,  brittle,  homogeneous  ingots,  readily  soluble  in 
dilute  or  concentrated  mineral  acids. 

These  alloys  consist  of  free  manganese  associated  with  one  or  other  of 
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the  compounds  Mn^Mo  or  Mn^Mo,  which  can  be  separated  from  the  alloy 
by  means  of  dilute  acetic  acid  or  ammonium  acetate  in  dilute  alcoholic 
solution,  in  which  they  are  insoluble.  The  compound  Mn^Mo  forms 
brilliant  plates,  has  a  sp.  gr.  7-28  at  0°,  the  calculated  value  being  7*50, 
and  the  compound  Mn^Mo  forms  a  bright,  granular  powder,  and  has  a 
sp.  gr.  7 '85  at  0°,  the  calculated  value  being  7*62.  The  compounds  are 
attacked  by  chlorine  or  strong  mineral  acids  at  the  ordinary  tempera- 
ture, by  water  at  250',  and  by  the  alkali  carbonates,  nitrates,  or 
hydrogen  sulphates  at  a  red  heat.  M.  A.  W. 

Washing  Colloidal  Precipitates.  Jacques  Duclaux  {Compt. 
rend.,  1906,  143,  296— 298).— According  to  Nicolardot  (Abstr.,  1905, 
ii,  167)  and  Wyrouboff  {Ann.  Chim.  Phys.,  1905,  [viii],  7,  449),  the 
compound  obtained  by  prolonged  washing  of  Graham's  colloidal  ferric 
hydroxide,  Fe2(OH)^,nFeoClfi,  has  the^mposition  Feo(0H)^,Yig^Fe.2Clg, 
and  the  amount  of  chlorine  is  not  diminished  by  further  washing.  The 
author  has  determined  the  values  of  n  of  the  formula  Fe.2(OH)g,nFe.2Clg, 
and  c,  the  concentration  in  mols.  per  litre  of  the  chlorine  in  the  filtrate 
obtained  in  successive  washings  by  dialysis  of  the  colloidal  precipitate, 
and  finds  that  while  n  diminishes  from  0036  to  0*0022,  the  values  of 
c  fall  from  0"006  to  0*000008  ;  the  final  precipitate,  therefore,  has  the 
composition  Feo(OH)g,^i^Fe2Clg,  and  the  corresponding  values  of  n  and 
c  show  that  the  rate  of  elimination  of  chlorine  from  the  colloidal  pre- 
cipitate, which  is  rapid  at  first,  becomes  increasingly  less  rapid,  but  does 
not  reach  a  limiting  value.  M.  A.  W. 

Copper  Steels.  Pierre  Breuil  {Compt.  rend.,  1906,  143, 
346 — 348,  Compare  this  vol.,  ii,  546). — The  author  has  measured  the 
elasticity,  breaking  load,  and  elongation  of  copper  steels  tempered  at 
different  temperatures ;  three  series  of  steels  were  examined,  containing 
0-15  to  0-18,  0*35  to  0*38,  and  0*56  to  0*79  per  cent,  of  carbon 
respectively,  the  copper  vai'ying  in  each  series  from  0*5  to  10  per  cent. ; 
the  results  are  tabulated  in  the  original,  and  show  that  the  increase  in 
the  tenacity  and  diminution  in  the  ductility  of  the  steels  effected  by 
the  copper  varies  with  the  heat  treatment  the  metal  has  received. 

M.  A.  W. 

Reduction  of  Molybdenum  Dioxide  by  Boron  and  the 
Combination  of  Boron  with  Molybdenum.  Armand  Bixet 
Du  Jassoxneix  {Compt.  rend.,  1906,  143,  169 — 172). — Molybdenum 
cannot  be  heated  in  the  electric  furnace  in  carbon  crucibles  without 
the  formation  of  considerable  quantities  of  crystalline  carbides.  To 
avoid  this  complication,  the  reduction  of  molybdenum  dioxide  by  boron 
has  been  investigated  in  magnesia  crucibles.  The  molybdenum- boron 
alloys  obtained  in  this  way  are  non-crystalline ;  the  density  decreases 
and  the  hardness  increa.ses  with  the  percentage  of  boron.  They  are 
attacked  by  fluorine  in  the  cold  and  by  chlorine  at  a  red  heat,  leaving 
in  this  case  a  residue  of  carbon  boride.  They  are  not  acted  on  by 
solutions  of  hydrochloric  and  hydrofluoric  acids  or  by  alkalis. 
Concentrated  sulphuric  acid  acts  on  warming,  and  dilute  nitric  acid 
dissolves  them  even  in  the  cold. 
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Alloys  containing  more  than  46  per  cent,  of  boron  could  not  be 
prepared  in  consequence  of  the  formation  of  boron  carbide  and  of 
boric  acid,  which  attacks  the  magnesia  crucibles.  H.  M.  D. 

Zirconium  Silicide,  ZrSig,  and  Titanium  Silicide,  TiSig.  Otto 
HoNiGSCHMiD  {Compt.  rem:?.,  "1906,  143,  224 — 226). — By  mixing,  in  a 
Hessian  crucible,  200  grams  of  powdered  aluminium,  250  grams  of 
sulphur,  180  grams  of  fine  sand,  and  either  15  grams  of  titanic  acid 
or  40  grams  of  titanium  potassium  fluoride  (or  a  corresponding  amount 
of  the  analogous  zirconium  compound),  then  covering  the  whole  with  a 
thin  layer  of  powdered  magnesium  and  igniting  by  means  of  a 
Goldschmidt  pastille,  the  following  silicides  have  been  obtained. 

Zirconium  silicide,  ZrSig,  crystallises  in  small,  iron-grey,  rhombic 
columns  with  a  metallic  lustre,  a  hardness  approximating  to  that  of 
felspar,  and  a  sp.  gr.  of  4-88  at  22°.  It  is  stable  in  the  air,  but  burns 
vigorously  when  its  powder  is  heated  on  platinum  foil.  It  is  not 
attacked  by  mineral  acids  with  the  exception  of  hydrofluoric  acid, 
which  readily  dissolves  it,  hydrogen  being  evolved;  10  per  cent, 
potassium  or  sodium  hydroxide  solution  is  withovit  action  on  it,  as 
also  is  potassium  hydrogen  sulphate  at  a  red  heat.  Fusion  with 
potassium  hydroxide  decomposes  it. 

Titanium  silicide,  TiSig,  crystallises  in  small,  iron-grey,  tetragonal 
pyramids,  having  a  hardness  of  4 — 5  and  a  sp.  gr.  402  at  22°.  It 
oxidises  with  diflaculty,  but  burns  in  chlorine  at  below  a  red  heat.  It  is 
insoluble  in  mineral  acids  excepting  hydrofluoric  acid,  but  dissolves 
slowly  in  10  per  cent,  potassium  hydroxide  solution.  Fused  potassium 
hydroxide  reacts  vigorously  on  it  at  a  red  heat,  but  potassium  hydrogen 
sulphate  is  without  action  under  these  conditions.  T.  H.  P. 

Preparation  of  Thorium.  Henbi  Moissan  and  Otto  Honigschmid 
(Ann.  Chim.  Phys.,  1906,  [viii],  8,  182— 192).— The  authors  have 
attempted  to  prepare  thorium  by  reducing  carefully  purified  thorium 
chloride  by  means  of  sodium,  both  in  the  air  and  in  a  vacuum.  They 
were,  however,  unable  to  obtain  a  metal  containing  less  than 
3  per  cent,  of  oxide. 

Electrolytic  processes  yielded  no  better  results  on  account  of  the 
unavoidable  attacking  of  the  porcelain  vessels  employed.  The  appear- 
ance of  the  metal,  which  is  often  obtained  in  definite  crystals,  indicates 
that  the  oxide  contained  in  the  bath  becomes,  in  some  way,  mechanic 
ally  interposed  between  the  particles  of  metal  at  the  moment  of  their 
deposition. 

Preliminary  experiments  with  the  electric  furnace  have  led  to  tlu' 
fusion  of  small  quantities  of  the  pure  metal.  T.  H.  P. 

Peroxides  of  Bismuth.  IV.  Alexander  Gutbier  and  R.  Bun/, 
{Zeit.  anorg.  Cliem.,  1906,  50,  210—216.  Compare  this  vol.,  ii,  174. 
234,  551). — In  former  papers,  the  authors  have  shown  that  wheu 
bismuth  trioxide  is  oxidised  by  chlorine  in  alkaline  solution  a  mixture 
of  higher  oxides  is  obtained,  and  they  have  been  unable  to  isolate  any 
definite  chemical  compound.  Hauser  and  Vanino  (Abstr.,  1904,  ii,  569) 
claim  to  have  obtained  pure  bismuth  tetroxide,  BijO^,  by  oxidation  of 
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the  trioxide  with  alkaline  potassium  ferricyanide.  The  authors  have 
now  repeated  their  experiments  and  have  modified  them  in  some 
respects,  and  find  that  the  products  resemble  in  every  way  those 
obtained  by  the  use  of  chlorine  ;  a  mixture  of  oxides  is  always  obtained, 
which  cannot  be  freed  from  alkali  even  by  repeated  washing,  and  loses 
oxygen  when  dried  at  100°.  Contrary  to  the  contention  of  Hauser 
and  Vanino,  the  oxides  have  no  acidic  properties.  G.  S. 

Amicroscopic  Gold  NucleL  I.  Richard  Zsigmoxdy  [Zeit. 
physikal.  Chem.,  1906,  56,  65 — 76). — The  author  has  previously 
expressed  the  view  that  ruby  glass  at  the  colourless  stage  contains  not 
only  a  solution  of  metallic  gold,  but  also  "  amicroscopic  "  particles  of 
gold,  that  is,  ultramicroscopic  particles  which  cannot  be  detected  even 
in  special  ultramicroscopical  apparatus.  While  the  glass  is  annealing 
and  becoming  coloured,  these  amicroscopic  particles  act  as  centres  of 
crystallisation.  This  view  is  supported  by  the  author's  more  recent 
experiments  with  colloidal  gold  solutions,  from  which  it  appears  that 
the  fine  particles  of  gold  in  these  act  like  crystallisation  nuclei  in 
supersaturated  solutions.  Thus  the  formation  of  a  deep  red,  trans- 
parent, colloidal  solution  from  gold  salt  and  formaldehyde  is  much 
accelerated  by  introducing  a  little  of  such  a  colloidal  solution  already 
prepared.  J.  C  P. 

Separation  of  Silver  by  Colloidal  Gold  from  Reduction 
Mixtures  containing  Silver.  II.  Richard  Zsigmondy  {Zeit. 
physikod.  Chem.,  1906,  56,  77 — 82.  See  preceding  abstract). — The 
amicroscopic  particles  of  gold  in  colloidal  gold  solutions  have  the 
power  of  acting  as  crystallisation  nuclei  for  silver  in  reduction 
mixtures  containing  the  latter  metal.  When  gold  particles  are  grow- 
ing in  a  colloidal  gold  solution,  the  licjuid  is  red  ;  when  silver  particles 
are  growing  in  a  colloidal  silver  solution,  the  liquid  is  yellow.  Hence 
the  colour  imparted  to  these  solutions  by  the  amicroscopic  particles 
depends  not  so  much  on  the  size  of  the  particles  as  on  the  nature  of 
the  finely-divided  materiaL  J.  C.  P. 

Gold- Bismuth  and  Gold- Antimony  Alloys.  Rudolf  Vogel 
{Zeit.  anorg.  Chem.,  1906,  50,  145 — 157.  Compare  Heycock  and 
Neville,  Trans.,  1892,  61,  888). — From  an  investigation  of  these 
systems  by  Tammann's  method  of  thermal  analysis,  controlled  by 
microscopic  observations,  the  conclusion  is  drawn  that  only  gold  and 
antimony  enter  into  chemical  combination,  with  formation  of  a  com- 
pound, AuSbj. 

The  freezing-point  curve  of  the  sy.stem  gold-bismuth  consists  of  two 
straight  branches  which  meet  in  a  eutectic  point  at  240°  ;  the  eutectic 
mixture  contains  82  per  cent,  by  weight  of  bismuth.  From  0 — 4  per 
cent,  by  weight  of  bismuth  a  series  of  mi.xed  crystals  separates.  The 
alloys  of  this  system  are  somewhat  brittle,  and  are  not  harder  than 
their  components. 

The  freezing-point  curve  of  gold-antimony  alloys  shows  a  break  at 
460°  and  55  per  cent,  by  weight  of  antimony,  corresponding  with  the 
composition  of  the  compound  AuSbg,  and  a  eutectic  point  at  360°  and 
24  per  cent,  by  weight  of  antimony.     No  mixed  crystals  are  formed. 
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The  compound  AuSbg  is  of   the  same  colour  as  antimony ;    it  is 
extremely  brittle,  and  harder  than  its  components. 

The  paper  is  illustrated  by  six  microphotographs.  G.  S. 


Mineralogical    Chemistry. 


Pluorite  Crystals  from  Neris-les-Bains.  P.  Cables  {J.  Pharm. 
Chim.,  1906,  [vi],  24,  108— 110).— The  fluorite  crystals  of  N6ris-les- 
Bains  were  probably  df^posited  from  waters  containing  alkali  hydrogen 
carbonates  and  highly  charged  with  carbon  dioxide  which  had  passed 
over  beds  of  fluorite.  That  water  so  charged  deposits  fluorite  on 
gradual  loss  of  carbon  dioxide  is  shown  by  the  following  experiment  : 
freshly- precipitated  calcium  fluoride  was  supersaturated  with  carbon 
dioxide  under  pressure  and  filtered  after  twenty-four  hours ;  the  clear 
filtrate,  which  was  left  in  a  warm  place  in-  an  open  vessel  for  several 
days,  lost  its  carbon  dioxide  and  deposited  microscopic  cubes  of  fluor 
spar  (compare  Abstr.,  1901,  ii,  506).  M.  A.  W. 

Cobaltite  from  Northern  Ontario.  Justin  S.  De  Lury  {Amer. 
J.  Sci.,  1906,  [iv],  21,  275— 276).— Cobaltite  has  been  found,  for  the 
first  time  in  North  America,  in  Coleman  Township  in  northern 
Ontario  ;  it  occurs  with  copper-pyrites  and  iron  pyrites  in  a  quartz- 
vein.  The  mineral  crystallises  in  cubes  and  octahedra,  or  in  combina- 
tions of  these  forms,  with  pitted  and  striated  faces.     Analysis  gave : 


Co. 
29-10 

Fe. 

4-55 

Ni. 
0-97 

As. 
44-55 

S. 
20-73 

L.  J. 

Phosphorescent  Oalcite.  William  P.  Headden  {Amer,  J.  Sci., 
1906,  [iv],  21,  301 — 308). — Certain  specimens  of  calcite  from  Joplin, 
in  Missouri,  and  from  Fort  Collins,  in  Colorado,  on  being  exposed  to 
the  sun's  rays  were  found  to  become  strongly  phosphorescent,  and  to 
retain  this  property,  in  some  cases,  for  thirteen  hours.  The  phosphor- 
escence can  also  be  excited  by  the  electric  spark,  by  X-ra\s,  or  by 
heating.  The  crystals  from  Joplin  are  yellow,  violet,  or  colourless,  but 
only  the  yellow  portions  of  the  crystals  phosphoresce.  Analysis  of  this 
yellow  calcite  gave  : 

SiOg.  CO2.  CaO.  MgO.  MnO.  FeO.  ZnO. 

0-032         43-95        55-74        0113         0045        0-046         0-014 

CejOg.       (Di,Sm,La).203.     (Yt,Er)a03.  Total. 

0-007  0-012  0-013  99-975 

Also  traces  of  SOg,  PjO,,  CI,  SrO,  AljOg,  CrgO,,  NHg,  and  Na^O,  but 
no  sulphides  or  organic  umtter. 
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Some  specimens  of  the  non-phosphorescent  calcite  contained  still 
larger  amounts  of  rare  earths,  but  relatively  less  of  the  yttrium 
group ;  it  is  therefore  believed  that  the  phosphorescence  is  connected 
with  the  presence  of  some  member  of  the  yttrium  group.  The  spectrum 
of  light  which  has  traversed  the  violet  calcite  exhibits  the  absorption 
bands  of  didymium.  •  L.  J.  S. 

Stibiotantalite.  Samuel  L.  Penfield  and  "W.  E.  Ford  (Amer. 
J.  Sci.,  1906,  [iv],  22,  61 — 77). — This  rare  mineral,  previously  known 
only  as  rolled  pebbles  in  tin-gravels  from  Western  Australia  (Trans., 
1893,  63,  1076),  has  recently  been  found  in  well-crystallised  specimens 
at  the  tourmaline  locality  at  Mesa  Grande,  San  Diego  Co.,  California, 
where  it  is  associated  with  tourmaline,  pink  beryl,  quartz,  orthoclase, 
lepidolite,  and  rarely  cassiterite.  The  crystals  are  orthorhombic,  and 
resemble  columbite  in  general  habit  and  axial  ratios  [a  ib  :c  = 
0'7995  : 1  :  0*8448],  and  they  likewise  possess  a  distinct  cleavage 
parallel  to  the  macropinacoid.  They  are  hemimorphic,  but  this  lower 
degree  of  symmetry  is  usually  obscured  by  polysynthetic  twinning, 
which  is  complex  and  invariably  present,  although  often  only  revealed 
by  the  pyroelectric  character  of  the  crystals.  The  mineral  is  usually 
of  a  rich  brown  colour  with  a  resinous  to  adamantine  lustre,  and 
cleavage  fragments  closely  resemble  blende  in  appearance.  The  optical 
constants  vary  with  the  chemical  composition ;  the  refractive  indices 
and  double  refraction  are  unusually  high  (y  for  yellow  light  being 
2-4568  and  2 '4588  in  two  specimens,  which  are  higher  than  for 
diamond).  Analyses  of  two  crystals  gave  the  following  results  (in 
which  the  relative  amounts  of  tantalic  and  niobic  acids  were  calculated 
from  the  sp.  gr.  of  the  precipitated  mixed  oxides)  : 


Ta,0,. 

CKPs. 

SbjOj. 

BijOj. 

Total. 

Sp.  gr. 

36-35 

18-98 

44-26 

0-33 

99-92 

6-72 

1116 

3914 

49-28 

0-53 

100-11 

5-98 

These  analyses  give  the  ratio  Sb^Og :  (Ta,Cb)205  =  1:1,  with  a  little 
bismuth  replacing  antimony.  The  formula  may  be  written  as  an 
antimony  salt  of  normal  tantalic  and  columbic  acids,  Sb(Ta,Cb)04,  or, 
having  regard  to  the  crystallographic  relationship  between  stibiotanta- 
lite and  columbite,  as  an  antimonyl  salt,  (SbO)2(Ta,Cb)20g,  correspond- 
ing with  columbite,  Fe(Ta,Cb).20g.  The  mineral  is  readily  soluble  in 
hydrofluoric  acid,  but  insoluble  in  other  acids.  From  its  solution 
hydrogen  sulphide  precipitates  antimony  trisulphide,  proving  the 
antimony  to  be  tervalent  and  not  quinquevalent.  Curves  expressing 
the  relation  between  the  composition  and  sp.  gr.  indicate  that  the  end 
members,  (SbO).2Ta.jOg  and  (SbO)2Cb20g,  of  the  series  would  have  sp.  gr. 
7-90  and  5-73  respectively.  The  majority  of  the  crystals  have  sp.  gr. 
6  6  to  6-7.  L.  J.  S. 

Silicomagnesiofluorite,  a  New  Mineral  from  Finland.  Petb  A . 
Zemjatschensky  {Zeil.  Kryat.  Min.,  1906,  42,  209— 213).— The 
new  mineral  was  found  at  Luppiko,  near  Pitkaranta,  and  is  associated 
with  serpentine  and  quartz.  It  forms  radially-fibrous,  hemispherical 
^gg^'cgates,   and    has    an    ash-grey,    green   or   blue   colour    with    a 
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silky  lustre.  The  hardness  is  2-5,  the  sp.  gr.  2-91,  and  the  melting 
point  962°.  The  fibres  are  optically  positive  with  weak  birefringence 
and  extinguish  parallel  to  their  length.  The  mineral  is  readily 
soluble  in  acids,  effervescing  in  sulphuric  acid.     Analysis  gave : 


SiOj. 

CaO. 

MgO. 

FegOj. 

Mn304. 

SO3. 

H2O.         F. 

19-86 

38-48 

18-27 

2-30 

0-06 

0-27 

5-89    31-01 

This  gives  the  empirical  formula  HgCa^MggSigO^F^o.  The  water  is 
lost  only  at  a  high  temperature  ;  the  loss  of  0  78  per  cent,  at 
300 — 400°  partly  represents  organic  matter.  The  mineral  contains 
Ca  :  Mg  in  the  ratio  of  4  :  3,  whilst  nitric  acid  extracts  these  elements 
in  the  ratio  of  2  :  1.     The  formula  is  therefore  written  as 

Mg(OH)F,MgSi03,Ca(OH)F,CaSi02F2,2CaF2,MgF2. 

L.  J.  S. 

Two  Pseudomorphs  from  Canada.  Eichabd  P.  D.  Graham 
(Amer.  J.  Sci.,  1906,  [iv],  22,  47 — 54). — Orthoclase,  after  laumontite, 
from  Templeton,  Ottawa  Co.,  Quebec. — Some  flesh-ied  to  almost  white 
crystals,  associated  with  pyroxene,  phlogopite,  and  apatite,  were 
found  to  have  the  habit  and  angles  of  laumontite,  but  to  have  the 
composition  (anal.  I)  and  sp.  gr.  of  orthoclase.  Pseudomorphs  of 
this  kind  have  previously  been  described  from  several  localities  in 
Germany,  notably  the  so-called  weissigite  from  Weissig,  near  Dresden. 

NaoO.   Li^O.  Igni- 

SiOa.   AI2O3.  FegOj.  MnO.  CaO.  MgO.    KgO.      ^~^^, '      tion.  Total.    Sp.  gr. 

I.  63-l'2    19-83     0-67       —        —      0-24    15-13  0-52  0-89  100-40    2-56 

II.  43-05    30-28     3-.30     0-49     1-85     6-70      3-68    0-92      —    10-70  100  97     2-6 

Pseudomorph,  after  corundum,  from  Perth,  Ontario. — A  large  crystal 
with  the  form  of  corundum,  consists  of  a  thin  shell  of  tourmaline,  and, 
in  the  interior,  of  a  soft,  pale  green  mineral  with  a  little  calcite  and 
some  scales  of  penninite  and  damourite.  The  pale  green  mineral  was 
separated  as  far  as  possible  for  analysis  and  found  to  approximate  in 
composition  (anal.  II)  to  pinite :  it  shows  rectangular  cleavages,  sug- 
gesting that  scapolite  may  have  been  an  intermediate  product  in  the 
alteration  from  corundum.  L.  J.  S. 

Ne-w  Occurrence  of  Pseudo-leucite.  C.  W.  Knight  [Amer. 
J.  Sci.,  1906,  [iv],  21,  286 — 293). — Specimens  of  a  grey  rock  (pseudo- 
leucite-phonolite)  from  Spotted  Fawn  Creek,  in  the  Ogilvie  Range, 
Yukon  Territory,  contain  icositetrahedral  crystals  of  pseudo-leucite, 
measuring  1  cm.  across,  embedded  in  a  very  fine-grained  ground-mass. 
Both  the  pseudo-crystals  and  the  ground-mass  consist  of  a  mixture  of 
orthoclase,  nephelite,  scapolite,  and  biotite,  together  with  a  little 
plagioclase  in  the  former.  The  orthoclase,  which  predominates  in 
amount,  is  granular  in  the  central  parts  of  the  pseudo-crystals,  whilst 
in  the  outer  portions  it  has  the  form  of  laths  arranged  roughly  per- 
pendicular to  the  crystal- faces.  From  the  following  analy.sis  of  the 
pseudo-crystals  it  is  calculated  that  they  contain  :  orthoclase,  5004  ; 
nephelite,  32*38  ;  anorthite,  2*22  per  cent. ;  much  of  the  nephelite  has. 
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however,  been  altered  to  scapoUte.      The  original  mineral,  before  its 
alteration  to  orthoclase  and  nephelite,  must  have  been  a  soda-leucite. 


SiOa. 

AI2O3. 

FejO.. 

CaO. 

MgO. 

Tssufi. 

K,0. 

HoO. 

CI. 

Total. 

5815 

23-66 

1-59 

0-43 

0-21 

7-08 

8-49 

1-35 

trace 

100-96 

L.  J.  S. 

Re-formation  of  Soda-leucite.  T.  T.  Head  and  C.  W.  Knight 
(Amer.  J.  Sci.,  1906,  [iv],  21,  294—295.  Compare  preceding 
abstract). — The  breaking  down  of  metastable  austenite  into  ferrite 
and  cementite  during  the  slow  cooling  of  steel,  and  its  reconstruction 
on  reheating  to  a  certain  temperature,  suggested  that  the  orthoclase 
and  nephelite  of  pseudo-leucite  might  be  transformed  to  soda-leucite 
on  heating  a  crystal  to  a  temperature  below  its  point  of  fusion.  A 
crystal  of  pseudo-leucite  was  heated  in  an  electric  furnace  at  1225°  for 
several  hours,  and  thin  sections  of  the  mineral  afterwards  examined 
under  the  microscope.  The  scapolifce  and  biotite  were  thereby  destroyed, 
but  a  considerable  portion  of  the  orthoclase  and  nephelite  remained 
unaltered ;  a  small  amount  of  isotropic  material  was  developed,  but 
whether  this  was  leucite  or  glass  was  not  determined.  The  experiments 
were  therefore  not  conclusive.  L.  J.  S. 

WoUastonite  and  Pseudo-wollastonite.  Polymorphic  Forms 
of  Calcium  Metasilicate.  Eugene  T.  Allen  and  W.  P.  White 
[with  optical  study  by  Feed.  E.  Wright]  {Amer.  J.  Set.,  1906,  [iv], 
21,  89 — 108). — WoUastonite  and  pseudo-wollastonite  are  enantiotropic 
modifications  of  calcium  metasilicate  with  an  inversion  temperature  of 
1180°.  When  woUastonite  is  heated  to  this  temperature  it  becomes 
changed  into  pseudo-wollastonite,  the  change  being  accompanied  by  an 
absorption  of  heat,  but  practically  no  alteration  in  volume.  For  this 
reason  attempts  to  prepare  woUastonite  artificially  usually  result  in 
the  formation  of  pseudo-wollastonite.  When,  however,  a  glass  of  the 
composition  CaSiOg  is  heated  at  800 — 1000°,  woUastonite  crystallises  in 
the  glass.  This  artificial  woUastonite  has  a  radially  fibrous  structure 
and  sp.  gr.  2*9 15,  the  sp.  gr.  of  the  glass  being  2^05.  The  pseudo- 
wollastonite  which  has  been  formed  by  heating  woUastonite,  or  which 
has  crystallised  from  the  molten  glass,  is  not  changed  to  woUastonite 
even  when  very  slowly  cooled  or  when  heated  under  pressure  with 
water.  If,  however,  the  pseudo-wollistonite  be  heated  at  800 — 900° 
with  fused  calcium  vanadate,  it  becomes  changed  to  the  more  stable 
modification,  and  beautiful,  transparent  crystals  of  woUastonite  are 
formed ;  the  same  result  also  takes  place  in  the  presence  of  a  slight 
excess  of  lime  or  of  silica.  Pseudo-wollastonite  has  a  sp.  gr.  about 
2-914  and  melting  point  1512°;  it  has  the  form  of  small,  irregular 
grains  or  short  fibres.  It  is  pseudo-hexagonal  with  a  basal  cleavage, 
and  is  optically  positive  and  very  nearly  uniaxial ;  polysynthetic 
twinning  on  the  basal  plane  and  an  angle  of  optical  extinction  of  2°  to 
this  plane  indicate  that  it  is  probably  monoclinic.  The  mean  refractive 
index  is  very  nearly  the  same  as  that  of  woUastonite  (which,  though 
al.'^o  monoclinic,  is  optically  negative),  but  the  birefringence  is  much 
higher  (0025—0 '036  ;  for  woUastonite,  0  0 15).     Since  neither  pseudo- 
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woUastonite  nor  paramorphs  of  woUastonite  after  pseudo-wollastonite 
have  been  observed  in  nature,  tbe  conclusion  may  be  drawn  that  the 
woUastonite  of  contact-metamorphic  limestones  has  been  formed  at 
temperatures  below  1180°.  L.  J.  S. 

Datolite  from  Westfleld,  Massachusetts.  Edward  H.  Kraus 
and  C.  W.  Cook  {Amer.  J.  ScL,  1906,  [iv],  22,  21— 28).— A  detailed 
crystallographic  description  is  giv  en  of  material  from  crevices  in  a  trap 
rock  at  Westfield,  Massachusetts.  Th6  following  analysis  of  a  clear, 
transparent  crystal  agrees  closely  with  the  usually  accepted  formula, 
HCaBSiO,. 


Si02. 

FeaOj. 

AI2O3. 

CaO. 

MgO. 

B2O3. 

H2O. 

Total. 

Sp.  gr. 

37-59 

0-10 

0-15 

34-69 

0-315 

21-85 

5-715 

100-41 

3-006 

L.  J.  S. 

Some  Interesting  Beryl  Crystals  and  their  Associations. 
William  E.  Ford  {Amer.  J.  Sci.,  1906,  [iv],  22,  217— 223).— The 
beryl  crystals  found  in  pegmatite-veins  are  usually  green  in  colour  and 
semi-transparent,  and  have  the  form  of  long  prisms  terminated  by  the 
basal  plane.  In  certain  localities,  however,  where  the  mineral  occurs 
in  pegmatite-veins  in  association  with  variously  coloured  tourmalines  of 
gem  quality,  the  crystals  are  pale  pink  or  colourless  and  quite  trans- 
parent, and  in  habit  they  are  tabular  or  short  prismatic  with  pyramidal 
planes  prominently  developed,  Crystallographic  descriptions  are  given 
of  material  of  this  kind  from  San  Diego  Co.  in  California,  Mount  Mica 
in  Maine,  Haddam  Neck  in  Connecticut,  and  the  Island  of  Elba.  In 
these  cases  both  the  tourmaline  and  the  beryl  are  rich  in  alkali  metals, 
in  the  former  lithium,  and  in  the  latter  caesium  predominating.  Beryl 
from  San  Diego  Co.  was  found  to  contain  about  3  per  cent.,  and  that 
from  Haddam  Neck  about  5  per  cent,  of  alkalis.  L.  J.  S. 

Clinozoieite  from  Tyrol.  A.  H.  Westergard  (Zeit.  Kryst.  Min., 
1906,  42,  279 — 280). — Crystals  of  clinozoisite  from  the  Goslerwand, 
near  Pragraten,  were  measured  and  the  topic  axes  (x,  i/'>  <o)  calculated 
and  compared  with  those  of  epidote  from  the  Untersulzbachthal.  It  is 
assumed  that  clinozoisite  is  free  from  iron,  and  that  in  epidote 
Al:Fe  =  7:3. 

Sp.  gr.        Mol.  vol.  X-  ^-  "• 

Clinozoisite....     3-344         272  5         7-482         4-720         8-551 
Epidote 3-451         279-1         7'534         4-766         8606 

The  replacement  of  aluminium  by  iron  in  the  epidote  molecule  there- 
fore causes  an  increase  in  all  directions  of  the  dimensions  of  the 
crystalline  structure.  1j-  J-  S. 

Rocks  and  Minerals  from  British  Central  Africa  {Bull.  Imp. 
Inst.,  1906,4,  103 — 1 13).— Miscellaneous  specimens  belonging  to  two 
collections  are  individually  described ';  they  include  schists  and  gneisses, 
carbonaceous  shale,  argillaceous  concretion,  and  fragments  of  various 
minerals  derived  from  these  rocks.  Analysis  of  ilmenite  gave  TiOo, 
4915;  FeO,  4093;  MuO,  639  per  cent.     Analyses  are  also  given  of 
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coals  and  iron  ores,  and  of  an  ore  consisting  largely  of  nickeliferous 
pyrrhotite  (Ni,  2  75  per  cent.).  L-  J-  S. 

The  Estacado  Aerolite.  Kenneth  S.  Howard  ;  analysis  by  John  M. 
Davison  {Amer.  J.  Sci.,  1906,  [iv],  22,  55— 60).— This  meteoric 
stone,  weighing  290  kilograms,  was  found  before  1902  near  Estacado, 
in  Hale  Co.,  Texas;  a  bright  meteor  was  observed  in  the  locality  in 
1882.  It  consists  of  grains  and  chondrules  of  enstatite  (42-50  per 
cent.)  and  olivine  (41  09  per  cent.)  with  particles  of  nickel-iron  (16-41 
per  cent.).     Sp.  gr.  3-63.     A  bulk  analysis  gave  : 

Fe.  Xi.  Co.  Cu.  S.  P.  SiO*  FeO. 

14-68  1-60  0-08  trace  1-37  0-15  35-82  15-53 

Total, 
MgO.  CaO.  AL2O3.  Na^O.  KgO.       less  0  for  S. 

2-2-74  2-99  3-60  2-07  032  100-27 

Carbon,  TiO.2,  CrgOg,  and  MnO  are  also  present.  Analyses  are  also 
given  of  the  portions  of  stony  matter  soluble  and  insoluble  in  hydro- 
chloric acid.  L-  J-  S. 

Chemical  Reactions  in  the  Eruption  of  Vesuvius  in  April, 
1906.  Julius  Stoklasa  {Chem.  Ze.it.,  1906,  30,  740— 742).— Several 
analyses  are  given  of  the  products  of  the  eruption,  namely,  of  the 
lava,  lapilli,  and  ash  ;  as  well  as  of  the  material  extracted  by  water 
from  these,  and  of  the  saline  incrustations.  When  the  lava  is  ignited, 
ammonia  and  other  gases  are  evolved.  In  the  vapours  of  a  f  umarole  near 
the  crater,  the  following  gases  were  detected  :  hydrogen  chloride, 
ammonia,  hydrogen  sulphide,  and  carbon  dioxide,  but  not  sulphur 
dioxide,  although  this  was  found  to  the  extent  of  0-01  per  cent,  in  the 
volcanic  ash.  L.  J.  S. 

Fumarole  Products  of  Vesuvian  Lava.  Ferdinand  Henrich 
{Zeit.  angew.  Chrm.,  1906,  19,  1326— 1328).— From  a  study  of  the 
vapours  evolved  and  the  incrustations  deposited  by  the  fumaroles  of 
the  recent  lava  streams  of  Vesuvius,  the  conclusion  is  drawn  that  the 
incrustations  (alkali  and  iron  chlorides)  are  not  direct  sublimation 
products  from  the  lava,  but  rather  the  result  of  the  action  of  water 
and  hydrogen  chloride  vapours  on  the  rock  itself.  In  support  of  this 
it  was  found  that  samples  of  the  newly-erupted  Ve.suvian  lava,  after 
being  washed  in  water  and  ignited  in  a  current  of  dry  air,  gave  a 
sublimate  of  ferric  chloride  when  ignited  in  a  current  of  moist  air  and 
hydrogen  chloride.  Under  these  conditions  chlorine  was  liberated, 
and  this  gas  was  also  detected  in  the  vapours  of  the  fumaroles. 

L.  J.  S. 

Presence  of  Neon  in  the  Qases  of  Thermal  Springs.  Charles 
MouREU  and  Robert  Biquard  {Compt.  reiid.,  1906,  143,  180 — 182. 
Compare  this  vol.,  ii,  442). — The  gases  from  twenty-two  thermal 
springs  have  been  specti-oscopically  examined  for  the  presence  of  neon. 
In  every  case  a  positive  result  was  obtained.  In  none  of  the  gases 
could  the  neon  be  detected  directly,  however,   since  its  spectrum  is 
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completely  masked  by  the  argon  present.  The  gases  were  therefore 
subjected  to  the  action  of  cocoa-nut  charcoal  cooled  to  -  185°  or 
-  100°  before  being  spectroscopically  examined.  With  the  charcoal 
at  —100°  the  intensity  of  the  neon  rays  was  considerably  greater 
than  when  absorption  was  effected  at  -  185°  H.  M.  D. 


Physiological   Chemistry. 


Effect  of  Blood-pressure  on  Respiration.  Charles  C. 
Guthrie  and  F.  H.  Pike  (Amer.  J.  Physiol.,  1906,  16,  475—482). 
— The  usual  effect  of  a  rise  of  arterial  blood- pressure  is  an  increase 
of  respiratory  rate  with  diminished  amplitude,  and  of  a  fall,  a 
slower  rate  with  greater  amplitude.  The  effect  may  be  on  the 
respiratory  centre  direct,  or  the  increased  pressure  may  lead  to 
increased  metabolism  and  a  greater  production  of  carbon  dioxide 
which  acts  on  the  centre.  Many  statements  on  the  effect  of  drugs, 
animal  extracts,  &c.,  on  respiration  require  revision,  for  the  agents 
in  question  may  after  all  have  no  direct  action  on  respiration,  but  only 
an  indirect  one  through  the  blood-pressure.  W.  D.  H. 

Effect  of  Chloral  Hydrate  on  Heart  Muscle.  W.  H. 
ScHULTZ  {A7ner.  J.  Physiol,  1906,  16,  483— 501).— The  irritability 
of  the  ventricle  of  frog  or  terrapin  at  first  increases  under  the 
influence  of  chloral  hydrate,  then  decreases,  and  finally  disappears. 
During  the  progressive  stages  the  refractory  period  shortens,  but  it  is 
never  entirely  absent  so  long  as  the  muscle  remains  irritable.  On 
repeated  stimulation,  the  curve  written  resembles  that  of  incomplete 
tetanus.  Similar  curves  are  obtained  when  the  heart  is  cooled  to  near 
0°,  when  treated  with  ether  or  excess  of  calcium  salts.  The  "all  or 
nothing  "  law  remains  intact  throughout.  W.  D.  H. 

Basicity  of  Human  Blood  in  Health  and  Disease.  Casimir 
VON  RzENTKOWSKi  {Ckem.  Gentr.,  1906,  i,  1834 — 1835  ;  from  Arch, 
exj).  Path.  Pharm.,  65,  47 — 72). — The  author's  investigations  show 
that  the  blood  owes  its  basicity,  not  merely  to  its  mineral  alkalis, 
but  mainly  to  its  albuminous  constituents,  especially  those  of  the  red 
corpuscles.  In  normal  blood,  the  albumin-basicity  of  the  red  blood 
corpuscles  exceeds  the  mineral  alkalinity,  but  in  the  plasma  the  mineral 
alkalinity  is  the  greater.  T.  H.  P. 

Filtration  through  Animal  Membranes.  The  Saline  Con- 
tents of  the  Blood  compared  with  those  of  other  Serous 
Fluids.  Arthur  F.  Hertz  {Zeit.  phyaiol.  Chem.,  1906,  48, 
347 — 364). — Experiments  have  shown  that  the  concentration  of  salt 
in  saline  solutions  of  albumins  does  not  decrease  when  filtered  through 
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aaimal  membranes,  but  the  amount  of  albumin  in  the  filtrate  is  much 
less  than  that  in  the  origioal  liquid.  "With  increased  prassure  the 
percentage  of  albumin  in  the  filtrate  tends  to  diminish. 

In  opposition  to  Filehne  and  Biberfeld  {Pjliiger's  Archiv,  1906, 
91,  1)  it  is  asserted  that  liquids  filter  thi-ough  the  membrane  of  hens' 
eggs.  J.  J.  S. 

The  Active  Constituent  of  Anthrax  Serum.  Alberto 
AscoLi  {Zeit.  j^hysiol.  Cliem.,  1906,  48,  315 — 330). — The  immunising 
substance  of  anthrax  serum  passes  through  a  Berkefeld  filter.  It  does 
not  behave  as  an  amboceptor.  In  the  serum  of  asses  and  goats  it  is 
found  mainly  in  the  pseudoglobulin  fraction,  and  in  that  of  goats,  to  a 
slight  extent,  in  the  euglobulin  fraction.  The  active  pseudoglobulin 
of  asses'  serum  loses  its  protective  value  when  kept  for  some  time  in 
aqueous  solution.  J.  J.  8. 

Estimation  of  the  Hsemolytic  Action  of  Monohydric  Alco- 
hols. Hebmaxx  FiJHNER  and  E.  Neubaueb  {Chein.  Centr.,  1906,  ii, 
137—138;  from  Centr.-Bl.  Physiol.,  20,  117— 119).— With  the  blood 
corpuscles  of  cattle  at  a  mean  temperature  of  19°,  it  is  found  that  each 
monohydric  alcohol  has  a  hsemolytic  action  three  times  as  great  as  that 
of  the  one  immediately  preceding  it,  so  that  in  the  homologous  series 
the  activities  are  represented  by  the  series,  1  :  3  :  3-  :  3^,  ic.  The  same 
regularity  is  observed  in  the  action  of  the  alcohols  on  sea-urchins' eggs 
and  on  miller's-thumbs. 

Alcohols  with  branched  chains  are  less  active  than  the  corresponding 
normal  compounds.  T.  H.  P. 

Measurement  of  Osmotic  Pressure  in  Small  Quantities  of 
Fluid.  Hartoq  J.  Hamburger  {Biochem.  Zeit.,  1906,  1,  259—281). — 
Six  small  tubes  are  taken  ;  into  one  is  introduced  025  c.c.  of  the  fluid 
under  investigation,  and  into  the  five  others  the  same  volume  of  sodium 
chloride  solutions  of  increasing  concentration.  To  each  is  added  a 
small  volume  of  filtered  defibrinated  blood  ;  the  mixtures  are  shaken  and 
left  for  thirty  to  forty-five  minutes  and  then  ceutrifugalised.  The 
osmotic  pressure  of  the  fluid  under  investigation  corresponds  with  that 
of  the  solution  of  salt  in  which  the  blood  corpuscles  occupy  the  same 
volume  as  that  in  the  fluid  investigated.  The  method  is  stated  to  give 
excellent  results.  W.  D.  H. 

Comparison  of  Conductivity  and  Freezing  Points  of  Small 
Quantities  of  Body-fluids  in  Health  and  Disease.  Taos.  M. 
W1L.SON  {Anwr.J.  Physiol.,  1906, 16,  438— 467).— Au  electrical  method, 
described  fully,  for  freezing  small  quantities  of  fluid  is  adapted  for  a 
physical  laboratory,  but  difficult  to  use  clinically.  The  fieezing  point 
of  0-3  c.c.  of  salt  solution  can  be  determined  fairly  accurately  when 
mercury  is  added  to  make  the  volume  sufficient  to  cover  the  greater 
part  of  the  Beokmann  bulb.  When  the  volume  reaches  OS  c.c,  the 
mercury  can  be  discarded.  Blood  and  serum  make,  however,  an 
emulsion  with  mercury,  and  this  spoils  the  re.Nult. 

Tables  are  given  of  the  organic  and  inorganic  constituents  of  the 
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serum,  and  the  composition  harmonises  with  the  following  six  facts  : 
(1)  it  represents  closely  the  total  weight  of  the  formed  substances 
present;  (2)  it  represents  the  total  alkalinity;  (3)  it  accounts  almost 
exactly  for  the  five  chief  elements  found  in  the  salts  ;  (4)  it  gives  the 
right  percentage  of  sodium  chloride ;  (5)  when  the  percentages  of  the 
salts  are  reduced  2  per  cent,  it  gives  the  correct  freezing  point 
(0'566°) ;  and  (6)  it  gives  the  proper  conductivity  of  normal  serum  (82). 

An  improved  micagocrite  is  described,  which  gives  trustworthy 
results  ;  the  tube  can  be  used  as  an  ordinary  hsematocrite. 

Conductivity  measurements  are  best  made  at  18°.  The  freezing 
point  for  gases  in  solution  can  be  obtained  by  the  equation  A  =  8a;(10)"^, 
where  A  equals  thousandths  of  a  degree  centigrade,  and  x  the  number 
of  c.c.  of  gas  dissolved  in  a  litre  of  solution.  The  freezing-point  equiva- 
lent for  conductivity  of  serum  increased  7  per  cent,  (given  in  terms 
of  sodium  chloride)  gives  approximately  the  inorganic  freezing  point  of 
healthy  serum  (0  490°). 

Various  data  are  given  in  reference  to  serum  in  different  diseases, 
but  their  ultimate  value  for  diagnosis  is  left  to  future  investigators. 

W.  D.  H. 

Deviation  of  Complement  by  a  Serum  and  its  Anti-serum, 
and  its  Relation  to  the  Precipitin  Test.  Robert  Muir  and 
W.  B.  M.  Martin  {J.  Ilpgiene,  1906,  6,  265— 285).— A  mixture  of 
serum  and  its  anti-serum  has  the  property  of  fixing  or  "  deviating  " 
complement,  and  thus  interfering  with  haemolysis.  This  is  analogous  to 
the  fixation  of  complements  by  cell-receptors  in  association  with  im- 
mune bodies.  A  large  number  of  different  complements  may  be  fixed 
by  the  same  combination  of  serum  and  anti-serum,  but  some  are  not 
fixed.  The  amount  of  homologous  serum  necessary  to  produce  distinct 
deviation  is  very  small,  0*00001  c.c.  or  less,  much  less  than  is  neces- 
sary to  produce  precipitation  ;  but  if  a  precipitate  forms,  the  deviating 
substance  is  present  in  the  precipitate.  The  precipitin  and  deviation 
tests  give  results  which  are  in  great  accord  as  regards  specificity.  The 
deviation  phenomenon  produces  an  effect  similar  to  an  anti-complement 
action,  and  the  views  held  on  anti-complements  require  revision.  It 
is  an  open  question  whether  true  anti-complements  exist. 

W.  D.  H. 

Precipitin  Anti-sera  and  their  Standardisation.  D.  A.  Welsh 
and  H.  G.  Chapman  {J.  Hygiene,  1906,  6,  251— 264).— A  method  of 
standardising  anti-sera  is  suggested.  It  is,  however,  found  that 
whilst  a  certain  quantity  of  homologous  proteid  completely  neutralises 
and  precipitates  a  given  weight  of  precipitin  anti-serum,  the  converse 
does  not  hold  true.  A  given  weight  of  proteid  is  not  precipitated  by 
any  weight  of  anti-serum  ;  a  considerable  portion  of  the  proteid  remains 
in  solution,  however  small  the  quantity  originally  taken. 

W.  D.  H. 

Gastrotoxic  Serum.  Charles  Bolton  {Trans.  Path.  Soc.  London, 
1906,  57,  297 — 312). — In  response  to  the  injection  of  gastric  cells  into 
an  animal,  the  blood  shows  the  presence  of  a  gastric  cytotoxin,  which 
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is  not  only  gastrolytic,  but  also  contains  a  haemolytic  factor,  a 
precipitin  or  precipitins,  and  an  agglutinin  or  agglutinins.  The 
gastrolytic  factor  does  not  produce  solution  of  the  cells  again&t  which 
it  has  been  formed,  but  causes  a  hyaline  change  in  them.  The  human 
gastrotoxin  is  of  the  same  nature  as  that  of  the  lower  animals. 

The  final  conclusion  drawn  is  that  an  animal  can  elaborate  in  its 
blood  as  the  result  of  the  absorption  of  the  tissues  of  a  similar  animal, 
and  therefore,  presumably,  of  its  own,  a  poison  which  is  potentially 
able  to  cause  neci-osis  of  the  mucous  membrane  of  its  own  stomach. 
This  is  regarded  as  of  importance  in  relation  to  the  pathology  of  gastric 
ulcer.  W.  D.  H. 

Nutritive  Requirements  of  the  Body.  Francis  G.  Benedict 
{Amer.  J.  Physiol.,  1906,  16,  409 — 437). — A  general  discussion  of 
dietaries  with  special  reference  to  the  proteid  requirement,  and  a 
critical  examination  of  Chittenden's  experiments  and  conclusions. 
Among  the  many  points  raised,  the  following  observations  militate 
against  the  view  that  a  material  reduction  of  proteid  is  desirable  :  (1) 
from  the  results  of  the  experiments  on  soldiers,  it  is  seen  that  the  low 
proteid  diet  affected  the  absorption  of  nitrogenous  material  from  the 
alimentary  tract ;  (2)  that  animals  fed  on  diets  low  in  proteid  do  not 
thrive  so  well  as  on  liberal  quantities,  and  (3)  dietary  studies  all  over 
the  world  show  that  in  communities  where  productive  power,  enter- 
prise, and  civilisation  are  at  their  highest,  man  has  instinctively  and 
independently  selected  liberal  rather  than  small  quantities  of  proteid. 
In  many  races  which  are  often  quoted  as  subsisting  on  low  proteid 
intake,  for  instance,  the  Japanese,  recent  statistics  show  that  this  is  not 
really  the  case.  Proneness  to  disease  is  common,  and  disease  when  it 
occurs  is  more  serious  in  its  effects  in  those  who  take  but  little 
albuminous  nutriment.  With  regard  to  the  question  of  energy 
requirement,  it  is  pointed  out  that  the  respiration  calorimeter  has 
furnished  us  with  a  means  of  measuring  the  energy  output,  and  the 
energy  output  is  the  energy  requirement,  since  the  law  of  conservation 
of  energy  obtains  in  the  animal  organism.  It  is  therefore  contrary  to 
common  sense  to  suppose,  as  some  writers  recently  have  done,  that  a 
man  can  give  forth  a  certain  amount  of  daily  energy  and  receive  from 
his  daily  food  an  amount  which  is  appreciably  smaller  and  yet  suffer 
no  harm.  He  must  call  on  his  tissues  to  supply  the  energy  which 
is  not  available  from  his  food.  This  view  is  illustrated  by  data  from 
some  of  the  subjects  of  Chittenden's  own  experiments.  The  mere  fact 
that  the  body  weight  i-emains  constant  is  no  proof  to  the  contrary,  for 
valuable  material  such  as  fat  may  be  used  up,  and  replaced  by  an  equal 
amount  of  water,  and  excels  of  carbohydrate  food  is  just  the  sort  of 
diet  to  cause  retention  of  water  in  the  tissues.  W.  D.  H. 

Action  of  Dextrose  on  the  Animal  Body.  Ernst  Heilner 
{Zeit.  Biol.,  1906,  48,  14-4— 231).— If  dextrose  dissolved  in  water  is 
given  by  the  mouth  to  a  fasting  animal  in  an  amount  corresponding  with 
the  fat  catabolised  during  the  fast,  the  tiietabulism  and  heat  production 
of  the  nniraal  remnin  unaltered.     The  carbohydrate  given  takes  the 
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place  of  the  fat  in  isodynamic  quantities.  If  water  is  given  without 
the  sugar  an  increase  in  proteid  and  f at  catabolism  occurs. 

If  the  same  amount  of  sugar  is  given  subcutaneously,  twenty-four 
hours  later  a  great  diminution  of  catabolism  and  heat  production  takes 
place.  This  is  probably  the  result  of  a  harmful  effect  on  the  cells, 
and  an  alteration  on  their  osmotic  surroundings. 

In  only  half  of  the  rabbits  experimented  on  did  any  sugar  pass  into 
the  urine, 

No  evidence  was  found  of  any  "  digestion-work "  in  the  Zuntz- 
Meiing  sense.  These  observers  have  not  taken  into  account  Rubner's 
vietvs  on  the  specific  dynamic  action  of  food-stuffs.  W.  D.  Hi 

Intestinal  Gases  of  Man.  J.  August  Fries  {Amer.  J.  Physiol., 
1906,  16,  468 — 474). — More  is  known  of  the  gases  in  the  intestines  of 
cattle  and  other  animals  than  in  man.  In  cattle,  for  instance,  the 
daily  production  of  methane  is  enormous,  its  volume  (other  gases  not 
included)  ranging  from  100  to  250  litres  and  more  as  the  feed  is 
increased.  In  metabolism  experiments  it  is  therefore  a  factor  to  be 
reckoned  with.  In  man,  the  kind  of  food  taken,  and  its  compai'atively 
short  stay  in  the  body  render  the  conditions  for  gas  formation  less 
favourable.  StiU  combustible  gases  do  escape,  and  the  author  has 
made  some  determinations  of  the  composition  of  the  gases ;  the  diet 
was  plain  and  moderate,  and  the  work  done  not  excessive.  Various 
samples  of  mixed  rectal  gases  were  collected,  and  their  composition 
worked  out  on  the  average:  carbon  dioxide,  10'3;  oxygen,  0"7;  methane, 
29-6  ;  and  nitrogen,  59*4  per  cent,  by  volume.  The  nitrogen  was 
probably  swallowed  with  the  food.  The  gases  were  collected  over 
Avater  and  were  odourless.  The  total  production  is  nearly  1  litre 
per  diem.  W.  D.  H. 

Proteid  Synthesis  in  the  Animal  Body.  Hugo  Luthje 
{PJluger'sArchiv,  1906, 113,  547- — 604). — A  rabbit  received  with  its  food 
50  per  cent,  or  more  of  its  nitrogen  in  non-proteid  form  without  main- 
taining its  nitrogenous  equilibrium  ;  another  received  the  same  quantity 
of  nitrogen  in  the  form  of  potato  proteid,  and  remained  alive  in 
nitrogenous  equilibrium.  The  fiist  animal  was  in  the  condition  of 
proteid-hunger.  A  purely  potato  diet  does  not  keep  animals  alive ; 
this  is  due  to  the  poverty  of  potatoes  and  similar  vegetables  in 
proteid ;  they  can  be  kept  alive  by  the  addition  of  potato  proteid  to  the 
food. 

The  nitrogen  retention  observed  by  Loewi  and  the  author  in  dogs 
when  they  receive  proteid  cleavage  products  which  no  longer  give  the 
biuret  reaction  occurs  only  when  simultaneously  lai'ge  quantities  of 
carbohydrate  (but  not  fat)  are  given  also.  Moreover,  the  same  occurs 
when  only  a  few  amino-substances  (for  instance,  asparagine  and  glycine 
alone)  are  given,  which  represent  quite  a  small  fraction  of  the  proteid 
cleavage  products.  In  plants  also,  asparagine  is  utilised  only  if 
suflScient  carbohydrate  is  present  too.  W.  D.  H. 

The  Action  of  Non-proteid  Nitrogenous  Substances  on 
Nitrogenous  Metabolism  in  Animals.  Oscak  Kellneu  (I'Jluijer's 
Arc/dv,   rjUG,  113,  480 — 486). — A  criticism  on  the  recent  work  of 
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Lehmann  {ibid.,  339)  and  of  Voltz  (ibid.,  413)  on  the  value  of 
asparagine  in  nitrogenous  metabolism.  The  conclusion  drawn  by  the 
present  author,  mainly  from  a  study  of  Lehmann's  results,  is  that  the 
embedding  of  the  asparagine  in  celloidin  capsules  to  render  solution 
slower  makes  no  difference,  and  that  in  all  cases  asparagine  raised 
proteid  decomposition.  W.  D.  H. 

Diminution  of  the  Digestibility  of  Proteids.  P.  Saleckee  and 
Albert  Stutzer  {J.  Landw.,  1906,  54,  273— 282).— The  diminished 
solubility  of  nitrogenous  substances  which  have  been  heated  at 
temperatures  below  100°  seems  to  be  due  to  molecular  migrations  in 
the  proteid  molecule  rather  than  to  the  action  ot  oxygen.  The 
presence  of  peat  retards  digestion  and  is  an  unsuitable  substance  for 
mixing  with  molasses.  Formaldehyde  when  employed  as  a  preservative 
renders  the  proteids  insoluble,  but  not  indigestible.  N.  H.  J.  M. 

Comparative  Experiments  on  the  Natural  and  Artificial 
Digestion  of  Proteids.  W.  B-othe,  H.  Wangnick,  and  Albkrt 
Stutzer  {J.  Landw.,  1906,  64,  257 — 26-t). — Experiments  with  rabbits 
showed  that  the  same  results  are  obtained  by  natural  digestion  as  by 
digestion  with  acid  gastric  juice.  N.  H.  J.  M. 

Action  of  Bacteria  on  Pepsin.  J.  Papasotiriou  {Arch.  Hygiene, 
1906,  57,  269 — 272). — Pepsin  in  1  per  cent,  solution  was  exposed  to 
the  action  of  bacteria  for  varying  periods  of  time  and  then  allowed  to 
act  on  coagulated  white  of  egg  in  presence  of  iV/10  hydrochloric  acid. 
In  every  case  even  nine  hours'  exposure  was  sufficient  to  destroy  com- 
pletely the  activity  of  the  pepsin.  Both  an  infusion  of  putrid  meat 
and  pure  cultures  of  Bacillus  Jluorescen^,  B.  pulidum,  and  B.  mdyare 
were  used.  E.  F.  A. 

Action  of  Synthetical  Bile  Acids  on  the  Pancreatic  Decom- 
position of  Fats.  Rudolf  Magnus  {Zeit.  fhysioL.  Cfiem.,  1906,  48, 
376 — 379). — Bondi  and  Miiller's  synthetical  glycocbolic  and  taurocholic 
acids  (this  vol.,  i,  633)  in  the  form  of  their  sodium  salts  considerably 
increase  the  activity  of  pancreas  lipase,  although  they  are  without 
effect  on  lipase  from  the  intestine  or  stomach.  J.  J.  S. 

Decomposition  of  Leucine  Esters  by  the  Pancreatic 
Ferment.  Otto  Warburg  {Zeit.  phytiol.  Chem.,  1906,  48,  205—213. 
Compare  Abstr.,  1905,  i,  176). — Leucine  ethyl  ester  is  asym- 
metrically hydrolysed  by  pancreatiii  even  when  the  lipase  is  removed. 
This  removal  is  accomplished  by  subjecting  the  pancreatin  to  auto- 
digestion  at  the  ordinary  temperature  and  in  the  presence  of  toluene 
for  twenty-three  hours,  or  more  completely  still  when  002iV  sodium 
hydroxide  is  used  instead  of  water. 

The  hydrolysis  is  a  convenient  method  for  the  preparation  of 
Meucine. 

Leucine  u-propyl  eater  boils  at  95 — 96°  under  12  mm.  pressure. 

J.  T.  S. 
■i7— 2 
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Influence  of  Neutral  Salts  on  the  Peptic  Hydrolysis  of 
Albumin.  S.  Levites  (Zeit.  physiol.  Chem.,  1906,  48,  187—191).— 
The  effect  of"  the  following  salts  on  the  peptic  digestion  of  blood-fibrin 
and  of  crystallised  egg-albumin  has  been  studied.  Lithium,  sodium, 
potassium,  calcium,  and  strontium  chlorides  ;  sodium  and  potassium 
bromides  ;  potassium  iodide  ;  lithium  and  sodium  sulphates,  potassium 
oxalate,  and  the  sodium  salts  of  malonic,  acetic,  propionic,  and  butyric 
acids.  Practically  all  the  salts  retard  the  hydrolysis,  and  this  retarda- 
tion increases  with  the  concentration  of  the  saline  solution.  The 
action  of  the  salt  appears  to  be  due  to  the  acid  and  not  to  the  metallic 
radicle  present,  and  in  the  case  of  salts  with  the  same  metallic  but 
different  acid  radicles  the  effect  is  inversely  proportional  to  the 
affinity  constants  of  the  acids  from  which  the  salts  are  derived, 

J.  J.  S. 

Secretion  of  Lithium  in  the  Urine  and  Decomposition  of 
Lithium  Iodide  in  the  Organism.  Fr.  Berger  {Chem.  Centr., 
1906.  i,  1837;  from  Arch.  op.  Path.  Pharm.,  55,  1  —  15).— When  1 
gram  of  lithium  chloride,  dissolve' i  in  60  c.c.  of  water,  is  administered, 
three-fourths  of  it  are  eliminated  in  the  urine  in  fifty-four  hours,  and 
even  after  three  days  7  per  cent,  of  it  still  remains  in  the  body.  The 
last  residue  is  only  very  slowly  secreted  and  the  salt  may  be  detected 
in  the  urine  up  to  the  seventh  day  after  administration.  Similar 
behaviour  is  met  with  when  lithium  iodide  is  eu»ployed,  the  secretion 
being  somewhat  more  rapid  than  in  the  case  of  the  chloride.  Both  the 
salts  leave  the  body  almost  quantitatively  by  the  kidneys. 

When  litliium  iodide  is  administered,  the  secretion  of  the  iodine  is 
quite  independent  of  that  of  the  lithium  ;  it  reaches  its  highest  value 
in  the  second  hour,  and  afterwards  falls  regularly.  The  lithium 
curve,  however,  reaches  its  highest  point  in  the  tliird  hour,  then  falls, 
and  in  the  seventh  hour  exhibits  a  peak  of  the  same  height  as  the 
first.  The  iodine  is  secreted  more  rapidly  than  the  lithium,  but  a 
greater  proportion  of  the  latter  is  ultimately  eliminated.  The  secre- 
tion of  the  iodine  is  the  same,  whether  it  is  taken  as  sodium  or  lithium 
salt.  T.  H.  P. 

Behaviour  of  Quinoline  in  the  Animal  Body.  I.  Hermann 
FuHNER  {Chem.  Centr.,  1906,  i,  1835 — 1837  ;  from  Arch.  exp.  Path. 
Pharm.,  55,  27—38.  Compare  Abstr.,  1905,  i,  828).— The  author  has 
previously  found  that,  after  ingestion  of  quinoline,  the  urine,  when  boiled 
with  hydrochloric  acid  and  tested  with  ammonia,  gives  a  green 
coloration.  This  reaction  is  much  more  marked  if  the  quinoline 
derivative  to  which  it  is  due  is  first  isolated  in  the  pure  form  ;  the 
method  of  doing  this  is  described. 

Further  investigations  indicate  the  identity  of  this  quinoline 
derivative  with  5  : 6-quinolinequmo7ie  (compare  Matheus,  Abstr., 
1888,  965),  which  forms  groups  of  almost  colourless  prisms,  melting  at 
above  350"  and  dissolving  slightly  in  water  or  organic  solvents.  It 
dissolves  readily  in  acetic  acid  or  mineral  acids,  giving  a  typical 
quinone  coloration.  Its  salts  are  not  dissociated  by  water.  The 
addition  of  a  trace  of  alkali  hydroxide  to  absolute  alcoholic  solutions 
of  the  base  or  its  salts  gives  a  green  coloration,  which  changes  rapidly 
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to  violet,  red,  and  yellow  in  succession.  Acetic  acid  solutions  of  the 
quinolinequinone  condense  in  the  cold  with  excess  of  aniline,  giving  : 
( 1 )  a  chlorophyll-green  amZirfe  separating  in  flocks  of  slender  needles 
melting  at  above  350°  ;  (2)  an  azine.  The  quinolinequinone  could  not 
be  reduced  to  the  corresponding  quiuol. 

Besides  5 : 6-quinolinequinone,  at  least  three  other  products  are 
present  in  the  urine  after  administration  of  quinoline.  T.  H.  P. 

The  Amount  of  Amino-acids  in  Normal  Human  Urine. 
L.  MoHR  {Zeit.  physiol.  Cliem.,  1906,  48,  380— 381).— Eeply  to  Abder- 
halden  and  Schittenhelm  (this  vol.,  ii,  470).  J.  J.  S. 

Excretion  of  Amino-acids  in  Diabetic  Urine.  Emil  Abder- 
HALDEN  and  Alfred  Schittenhelm  I^Zeit.  physiol.  Chein.,  1906,  48, 
574 — 576). — Polemical  against  L.  Mohr.  W.  D.  H. 

The  Amount  of  Urea  in  Normal  Human  Urine.  W.m.  Ovid 
Moor  {Zeit.  physiol.  Chem.,  1906,  48,  577 — 579). — Polemical  against 
Lippich  (this  vol.,  ii,  564).  W.  D.  H. 

Action  of  Diphtheria  and  Diphtheria-like  Bacilli.  George  S. 
Graham-Smith  {J.  Hygiene,  1906,  6,  286—295). — A  large  number  of 
diphtheria-like  organisms  was  examined  and  contrasted  with  the 
true  diphtheria  bacillus.  Most  produce  less  acid  than  the  diphtheria 
organism.  Hofmann's  bacillus  and  a  diphtheria-like  bacillus  from 
the  normal  ear  form  no  acid  at  all.  Many  act  on  mannitol  and  on 
sucrose,  and  so  can  be  di.stinguished  easily  from  the  diphtheria  bacillus, 
which  has  no  action  on  these  two  substances.  W.  D.  H. 

A  New  Pathogenic  Bacillus  isolated  from  an  Enlarged  Pros- 
tate Gland.  Leonard  S.  Dudgeon  {J.  Hygiene,  1906,  6,  296 — 299).— 
A  bacillus  resembling  the  colon  bacillus  was  separated  from  an  enlarged 
prostate  gland.  Cultural  tests  which  are  fully  described  distinguish  it, 
however,  from  any  known  organism.  W.  D.  H. 

Antipyretic  Action  of  tsoSuccinic  Acid  Derivatives  of 
Aniline,  ;j-Toluidine,  and  ;)-Aminophenol.  Cahmelo  Malerba 
(C7<«7ft.  Centr.,  1906,  ii,  349 — 350  ;  from  Arch.  Farma4:ol.  s])er.,  5, 
267 — 280). — Although  no  antipyretic  action  is  exerted  by  the  iso- 
succinic  acid  derivatives  of  aniline  and  j9  anisidine,  the  derivatives  of 
/>-toluidine,  especially  ^>tolyh'«osuccinic  acid,  have  a  slight,  and  those 
of  /)-phenetidine,  especially  di-p-ethoxyphenylisosuccinodiamide,  a 
stronger,  antipyretic  action.  A  haemolytic  action  runs  parallel  with 
the  latter.  T.  H.  P. 

Therapeutic  Application  of  Quinine  Formate.  P.  Piccinini 
{Chem.  Centr.,  1906,  ii,  351  ;  from  Boll.  Chim.  Farm.,  45,  330—332). 
— Basic  quinine  formate,  C2oH240.,Nj,HCO^,H,  crystalH.ses  in  shining, 
white  needles  melting  at  132°  and  is  lajvorotatory.     Eighty-eight  y>gv 
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cent,  alcohol  dissolves  one-third  of  its  weight  of  the  salt  at  20°  ; 
chloroform,  12  parts  per  100  ;  water,  5  parts  per  100  ;  ether,  traces  ; 
in  olive  oil,  it  is  insoluble.  The  aqueous  s^olution  gives  with  ammonia 
a  white  precipitate  insoluble  in  excess  of  ammonia,  and  with  alkali 
hydroxide  or  carbonate  a  white,  insoluble  precipitate.  The  addition 
of  bromine  water  and  a  few  drops  of  potassium  ferrocyanide  solution 
to  the  aqueous  solution  of  the  salt  causes  the  formation  of  a  pale 
green  precipitate,  which,  in  presence  of  ammonia,  turns  red  and 
subsequently  greenish-violet. 

Administration  of  0*1 — 0  2  gram  of  the  salt,  dissolved  in  water  or 
dilute  alcohol  (10 — 20  per  cent.),  in  the  form  of  a  subcutaneous  injec- 
tion is  not  to  be  recommended.  T.  H.  P. 

Injection  of  Benzidine  Dyes  into  Normal  Animals.  G. 
BouFFARD  {A7in.  Inst.  PasteuT,  1906,  20,  539 — 546). — A  dose  of  1  centi- 
gram of  the  azo-dye  from  tolidine  +  H  acid  injected  subcutaneously 
has  no  deleterious  effect  on  mice.  The  colour  is  rapidly  absorbed  and 
remains  fixed  for  some  time ;  it  circulates  for  some  twelve  days,  and 
is  eliminated  through  the  intestine  and  different  glands,  especially 
through  the  kidneys,  and  may  be  detected  in  the  urine  when  it  is 
impossible  to  do  so  in  the  serum.  Descriptions  of  the  various  tissues 
as  coloured  by  the  dye  are  given. 

A  guinea-pig  can  withstand  20  centigrams  of  the  dye  and  a  rabbit 
30,  The  general  action  of  the  dye  is  similar  to  that  of  other 
benzidine  dyes,  J.  J.  S. 

The  Inhibition  of  the  Toxic  Action  of  Hypertonic  Solutions 
on  the  Sea  Urchin's  Egg  by  Potassium  Cyanide  and  Diminu- 
tion of  Oxygen.  Jacques  Loeb  {PJiugers  Archiv,  1906,  113, 
487 — 511). — Hypertonic  solutions  of  certain  concentration  produce 
cytolysis  by  the  withdrawal  of  water  from  the  cells.  This  is  not 
inhibited  either  by  diminution  of  oxygen  or  by  potassium  cyanide, 
but  accelerated.  But  if  the  hypertonic  solution  is  less  concentrated, 
a  toxic  action  is  exerted,  and  manifests  itself  by  abnormal  development, 
or  if  the  exposure  has  been  longer  by  the  rapid  death  of  the  egg,  when 
it  is  placed  again  in  normal  sea  water.  This  form  of  poisoning  only 
occurs  if  the  hypertonic  solution  contains  free  oxygen,  and  is  largely 
inhibited  by  withdrawal  of  oxygen  or  the  addition  of  potas.sium  cyanide, 
and  to  a  less  degree  by  small  quantities  of  acids  ;  it  is  accelerated  by 
small  amounts  of  ulkali.  The  action  is  attributed  to  the  effect  of  the 
reagents  on  oxydases  which  are  considered  to  play  a  part  in  the 
oxidation  processes  of  cell  life,  W.  D.  H. 

The  Absorption  of  Methylene-blue  by  the  Intestinal 
Bpithehum.  Gustav  Schmidt  {PJliigers  Archiv,  1906,  113, 
512 — 528). — After  administrutiou  of  solutions  of  methylene-blue  by 
the  mouth,  in  concentrations  as  low  as  1  in  10,0(i0,  the  cells  of  the 
intestinal  epithelium  contain  blue-coloured  granules  in  which  the 
concentration  of  the  pigment  must  be  at  least  200  times  as  great  as  in 
the  solution  given.  In  winter  frogs  these  are  observable  from 
four  hours  to  forty-two  days  after  the  feeding.  Tlie  appearance 
of    the   granules   probably    goes    hand    in,    hand    with    the    death 
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of  the  cells.    The  granules  also  contain  fat ;  outside  the  body,  however, 
fat-drops  do  not  take  up  methylene-blue.  W.  D.  H. 

Action  of  Alkaloids  on  Cockroaches.  Lad.  Michalski  {BtUL 
Acad.  Sci.  Cracow,  1905,  635 — 668). — The  effect  of  various  poisons  on 
cockroaches  has  been  investigated.  Salts  of  various  alkaloids  were 
introduced  («)  with  the  food,  (6)  by  injection  into  the  body  cavity,  (c)  by 
injection  per  anum.  The  action  on  different  individuals  varies 
considerably,  especially  with  dilute  solutions  or  feeble  poisons.  The 
effect  in  most  cases,  with  the  exception  of  quinine,  is  least  noticeable 
when  the  alkaloid  is  injected  per  anum.  In  all  cases  the  action  is 
far  less  marked  than  with  higher  animals,  and  an  alkaloid  like 
muscarine,  which  is  highly  poisonous  to  the  higher  forms  of  animal  life, 
has  but  little  effect  on  cockroaches.  The  following  list  of  alkaloids 
is  arranged  in  order  of  increasing  activity  as  regards  cockroaches. 
Muscarine,  morphine,  atropine,  rt/)omorphine,  quinine,  pilocarpine, 
caffeine,  cocaine,  strychnine,  nicotine,  veratrine.  J.  J.  S. 
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Culture  of  Micro-organisms  in  Definite  Chemical  Media. 
J.  Galimard,  L.  Lacombe,  and  Albert  Morel  {Compt.  rend.,  1906, 
143,  349 — 350). — The  original  contains  a  list  of  the  micro-organisms 
cultivated  in  a  medium  consisting  of  water  (100  grams),  sodium 
chloride  (0'5  gram),  magnesium  sulphate  (0'05  gram),  calcium 
glycerophosphate  (0'2  to  0*3  gram),  glycerol  (1"5  grams),  sufficient 
potassium  hydrogen  carbonate  to  render  the  solution  alkaline,  and 
1  to  2  per  cent,  of  a  pure  amino-acid  or  a  definite  mixture  of 
such  acids  prepared  by  hydrolysis  of  different  proteid  matter  and 
purified  by  the  method  previously  described  (Hugounenq  and  Morel, 
this  vol.,  i,  719).  The  following  amino-acids  were  thus  employed  : 
glycine,  tyrosine,  aspartic  acid,  arginine  hydrochloride,  lysine  hydro- 
chloride, or  a  mixture  of  leucine  (75  per  cent.)  and  alanine  (25  per 
cent.)  with  a  trace  of  tyrosine.  M.  A.  W. 

Influence  of  Carbon  Dioxide  under  High  Pressure  on  the 
Bacteria  in  Water  and  in  Milk.  W.  Hoff.mann  {Arcl^.  Hygiene^ 
1906,  57,  379 — 399). — Iliver  water  has  l>een  exposed  to  high  pressures 
of  carbon  dioxide,  np  to  seveoty-tive  atmospheres,  in  a  specially  construct- 
ed apparatus,  and  the  number  of  bacteria  determined  before  and  after 
treatment.  It  is  found  that  after  twenty-four  hours'  exposure  to 
pre.«!sures  of  fifty  atmospheres  at  low  temperatures,  the  bacteria  are 
destroyed  practically  entirely ;  in  fact  no  cultures  develope<l  on  a 
solid  nutrient  even  after  allowing  the  treated  water,  enriched  with 
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a  peptone  salt  solution,  to  remain  for  twenty-four  hours.  Similarly, 
aqueous  infusions  of  cholera  and  typhus  bacilli  are  totally  destroyed 
by  three  hours'  exposure  to  carbon  dioxide  at  fifty  atmospheres. 

When  milk  is  exposed  to  this  pressure  at  a  temperature  of  56°, 
the  casein  is  coagulated  and  separates  from  the  serum.  The  bacteria, 
however,  are  not  entirely  destroyed  by  the  treatment,  cultures  in  every 
case  appearing  on  a  solid  nutrient. 

Fresh  milk  treated  in  this  manner  coagulates  some  twenty-four  to 
forty-eight  hours  later  than  normal  milk. 

Agglutins  in  dilute  serum  are  not  injured  by  exposure  to  the 
carbon  dioxide,  but  bacteria  accidentally  present  are  destroyed. 

E.  F.  A. 

Action  of  Compressed  Gases  on  the  Life  of  Micro-organisms 
and  on  Enzymes.  Carlo  Foa  (Atti  R.  Accad.  Lincei,  1906,  [v], 
15,  ii,  53 — 58). — The  author  has  studied  the  action  of  oxygen, 
hydrogen,  and  carbon  dioxide,  compressed  under  2,  3,  4,  or  5  atmos- 
pheres, on  Bacillus  subtilis,  Saccharomyces  invertens,  Sarcina  auranticuca, 
B.  typhi,  and  Saccharomyces  cerevisice. 

Hydrogen  under  four  atmospheres'  pressure,  and  in  presence  of 
oxygen  at  the  normal  partial  pressure,  has  no  harmful  action,  either 
on  the  life  of  the  micro-organisms  or  on  the  activity  of  enzymes  or 
toxins.  Oxygen  or  carbon  dioxide  at  the  same  pressure  prevents  the 
development  of  the  micro-organisms,  provided  that  the  surface  on 
which  they  act  is  great  relatively  to  the  mass  of  the  culture ;  they 
have,  however,  no  action  on  enzymes  or  toxins,  except  in  the  case  of 
carbon  dioxide,  which,  under  a  pressure  of  four  atmospheres,  inhibits 
the  fermentative  action  of  zymase  solution.  T.  H.  P. 

Anaerobic  Respiration,  Alcoholic  Fermentation,  and  Forma- 
tion of  Acetone  in  Seedlings.  Wladimir  Palladin  and  S. 
KosTYTSCHEW  {Zeit.  physiol.  Chem.,  1906,  48,  214 — 239). — It  is  shown 
that  a  considerable  amount  of  alcohol  isSformed  during  the  anaerobic 
respiration  of  living  lupin  seeds  and  seedlings,  and  the  process  is  thus 
identical  with  alcoholic  fermentation.  With  frozen  lupin  seeds  or 
seedlings  and  the  stalks  of  Vicia  Faha  no  appreciable  amount  of  alcohol 
is  formed  during  anaerobic  respiration. 

With  living  and  frozen  peas,  ricinus  seeds,  and  maize,  a  certain 
amount  of  alcohol  is  formed.  With  living  peas  the  alcohol  only 
collects  in  the  absence  of  oxygen,  but  with  frozen  peas  considerable 
quantities  of  alcohol  are  formed,  either  in  the  presence  or  absence  of 
oxygen.  This  is  attributed  to  the  fact  that  by  the  process  of  freezing, 
although  the  plant  is  killed,  the  zymase  is  not  destroyed,  but  the  oxi- 
dising processes  in  the  cells  are  much  retarded. 

Acetone  and  other  products  which  colour  SchifE's  reagent  are  also 
frequently  formed  during  anaerobic  respiration.  J.  J.  S. 

An  Exclusively  Anaerobic  Sarcina.  Martinus  W.  Beyerinck 
{Arch.  Neerland,  1906,  [ii],  11,  199 — 205). — The  sarcina  is  grown  in  a 
broth  containing  3 — 10  per  cent,  of  glucose  acidified  by  the  additi(ui  of 
6 — 10  CO.  of  normal  phosphoric  acid,  and  infected  with  a  considerable 
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quantity  of  earth,  so  as  to  form  a  layer  of  nearly  1  cm.  thickness  at  the 
bottom  of  the  flask.  This  is  set  aside  at  37°  in  closed  vessels,  when  an 
energetic  fermentation  takes  place,  and  a  scum  forms  on  the  liquid. 
The  liquid  is  almost  free  from  organisms,  but  the  sediment  is  a  mass 
of  sarcina,  the  cells  measuring  3  5  /x,  and  being  among  the  largest 
sarcinse  known.  The  scum  consists  of  a  mucus,  the  cell  walls  of 
which  are  composed  of  cellulose,  and  are  coloured  a  bluish-violet  by  zinc 
chloride  and  iodine.  The  gas  produced  is  a  mixture  of  75  per  cent,  of 
carbon  dioxide  with  25  per  cent,  of  hydrogen.  A  practically  pure  culture 
is  at  once  obtained  when  the  mass  of  earth  is  large  (and  this  also  pre- 
vents the  access  of  air  to  the  culture)  and  the  acidity  is  within  the 
proper  limits.  Sucrose  and  dextrose  are  available  as  nutrients,  not, 
however,  lactose  or  mannitol.  Peptones  are  the  only  source  of  useful 
nitrogen,  carbamide  or  asparagine  and  similar  simple  substances 
being  useless.     The  sarcina  can  be  dried  without  losing  its  vitality. 

E.  F.  A. 

Oxidation    of    Hydrogen    by    Micro-organisms.       Hermann 

Kaserer  {Centr.  Bakt.  Par.,  1906,  16,  ii,  681—696,  769—775).— 
Bacillus  pantotrophus,  which  occurs  in  soils,  oxidises  hydrogen  indirectly 
by  accelerating  the  reduction  of  carbon  dioxide  to  formaldehyde  by  it ; 
this  is  due  to  the  bacillus  utilising  the  formaldehyde  as  food. 

Bacillus  oligocarbo])hilus  is  able  to  respire  carbon  monoxide  and,  in 
symbiosis  with  other  microbes,  to  oxidise  hydrogen.  The  oxidation  of 
hydrogen  is  explained  by  the  catalytic  reduction  of  carbon  dioxide  to 
monoxide  by  hydrogen  being  expedited  by  the  consumption  of  the 
carbon  monoxide  by  the  microbe. 

Assimilation  of  carbon  dioxide  can  take  place  (1)  by  reduction  to 
formaldehyde,  as  in  the  case  of  B.  pantotrophus,  and  probably  green 
plants ;  and  (2)  by  reduction  to  carbon  monoxide,  as  in  the  case  of  B. 
oligocarbophilus  and,  as  would  .seem  probable,  the  other  known  auto- 
trophic microbe.s.  N.  H.  J.  M. 

Decomposition  of  Oblitine  by  means  of  Bacteria.  I. 
Friedricii  Kutsciier  {ZeAt.  jjh]/siol.  Chem.,  1906,  48,  331 — 333). — 
When  a  faintly  acid  solution  of  oblitine  chloride  is  kept  for  twenty- 
four  hours,  it  undergoes  bacterial  decomposition,  and  becomes  sti'ongly 
alkaline.  From  the  product,  oblitine  aurichloride  melting  at  107^^, 
novaine  aurichloride  melting  at  153°,  and  a  third  aurichloride  decom- 
posing at  285°  have  been  i.solated.  J.  J.  S, 

Relations  of  Oxygen  and  of  Movement  of  the  Nutrient 
Solution  to  the  Increase  and  Fermentative  Activity  of 
Yeast.  Leoi'olk  Nathan  and  Willy  Fuciis  {Chem.  Centr.,  1906.  ii, 
63;  from  Zeita.  ges.  Brauw.,  29,  226—234,  243—252,  282—289, 
299—304,  and  312— 321).— The  authors'  experiments,  made  with  the 
Hansen  apparatus,  lead  to  the  following  results :  an  abundant  supply 
of  oxygen  does  not  exert  any  appreciable  favourable  influence  on  the 
fermentative  activity  of  yeast,  but  causes  an  increase  in  the  activity 
of  budding.  A  .small  quantity  of  oxygen  introduced  into  an  oxygen- 
free  nutrient  solution  excites  renewed  fermentative  activity  in  the 
yeast,  without  budding  taking  place.     Regular  motion  of  the  nutrient 
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liquid  accelerates  fermentation  by  producing  larger  surfaces  of  contact 
between  the  wort  and  yeast,  and  causes  the  growth  of  an  increased 
quantity  of  well-nourished,  vigorous  yeast.  The  amount  of  oxygen 
absorbed  from  a  nutrient  solution  is  several  times  that  necessary  to  the 
fermentation.  By  diminishing  the  aeration  or  the  oxygen  content  of 
the  liquid,  the  increase  in  the  amount  of  yeast  produced  by  agitation  of 
the  solution  can  be  annulled  ;  the  fermentation  is  then  effected  in  a 
shorter  time  and  without  any  considerable  amount  of  extract  being 
given  up  to  the  yeast.  The  carbon  dioxide  produced  during  fermenta- 
tion is  capable  of  diminishing,  to  a  slight  extent,  the  budding  power  of 
the  yeast,  but  it  has  no  influence  on  the  fermentative  activity  of  the 
cells,  provided  the  latter  are  sufficiently  well  supplied  with  food.  If 
the  shaking  is  continued  beyond  a  certain  limited  time,  the  fermenta- 
tive and  budding  powers  of  the  cells  cease  and  the  yeast  dies. 

T.  H.  P. 

Anaerobic  Nitrogen-absorbing  Bacteria.  Emil  Haselhoff 
and  G.  Bredemann  {Chem.  Centr.,  1906,  i,  1896 — 1897  ;  from  Landw. 
Jahrh.,  35,  381 — 414). — The  authors  have  studied  the  occurrence  and 
distribution  of  anaerobic  bacteria,  their  capability  of  fixing  the 
nitrogen  of  the  air,  and  their  morphological  characters.  The  presence 
of  nitrogen-fixing  Clostridium  forms  was  detected  in  nearly  all  the 
samples  of  soil  and  leaf-mould  examined.  Nitrogen  assimilation  ex- 
periments made  with  both  crude  and  pure  cultures  indicate,  in  some 
cases,  the  absorption  of  quite  considerable  amounts  of  nitrogen,  similar 
to  those  observed  by  Winogradsky  in  his  experiments  on  Clostridium 
I'asteurianum.  Morphologically,  the  forms  isolated  by  the  author 
(Clostridium  a  to  c)  are  extraordinarily  similar,  but  exhibit  marked 
differences  both  from  one  another  and  from  Clostridium  Pasteuriarium. 

The  authors  guard  themselves  against  assuming  that  their  results 
are  to  be  regarded  as  a  recommendation  to  the  inoculation  of  soil  with 
nitrogen-fixing  bacteria.  T.  H.  P. 

Velocity  of  Fermentations.  III.  Reginald  0.  Herzog  {Zeit. 
physiol.  Chevi.,  1906,  48,  365—375.  Compare  Abstr.,  1904,  ii,  164, 
506  ;  1905,  i,  164). — Mainly  a  review  and  criticism  of  recent  views  on 
the  velocity  of  fermentations.  J.  J.  S. 

Bactericidal  and  Antiseptic  Influence  of  Stable  3  per  cent. 
Hydrogen  Peroxide.  Bouo  Schmidt  {Chem.  Centr.,  1906,  ii,  145; 
from  Hygieu.  liundsch.,  16,  517 — 528). — By  rinsing  the  mouth  with  3 
or  1  per  cent,  hydrogen  peroxide  (Merck's  perhydrol)  solution,  the 
number  of  germs  is  considerably  diminished. 

Various  kinds  of  bacteria  in  high  concentrations  in  physiological 
sodium  chloride  solution,  when  placed  in  contact  with  a  1  per  cent, 
hydrogen  peroxide  solution,  undergo  marked  diminution  in  numbers 
after  one  to  three  minutes,  and  are  completely  destroyed  in  five  to  ten 
minutes.  With  wine  yeast  and  red  yeast,  a  few  cells  remain  un- 
destroyed  after  twenty-five  minutes,  and  the  same  is  the  case  with  a 
virulent  culture  of  Staphylococcus  pyogenes  aureus  after  an  hour.  A 
2  per  cent,  hydrogen  peroxide  solution  kills  the  bacteria  after  three  to 
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ten  minutes,  and  red  yeast  and  the  Staphylococcus  after  fifteen  minutes, 
whilst  with  wine  yeast  twenty  minutes  is  insufficient.  The  3  per  cent, 
solution  destroys  most  bacteria  after  0-5 — 5  minutes,  whilst  some 
tvpes  of  wine  yeast  persist  even  after  ten  minutes.  Staphylococcus 
is  killed  by  the  3  per  cent,  solution  even  in  meat-extract  cultures. 
Pure  cultures  of  B.  acidi  lactici  introduced  into  the  mouth  are 
mostly  killed  by  rinsing  with  a  1 — 3  per  cent,  peroxide  solution  for 
three  to  five  minutes. 

In  much  lower  concentrations  than  the  above  named,  hydrogen 
peroxide  prevents  multiplication  and  fermentation.  T.  H.  P. 

Influence  of  Mycoderma  on  the  Reproduction  and 
Fermentation  of  the  Yeasts.  I.  Alexander  Kossowicz  {Chem. 
Centr.,  1906,  ii,  U4  ;  from  Zeit.  landw.  Vers.  Wes.  Osterr.,  9,  688—692). 
— The  growth  and  fermentative  activity  of  yeast  in  solutions  con- 
taining sucrose  and  salts  are  greatly  favoured  by  the  presence  of 
moulds  or  mycoderma,  althougli  the  latter  may  not  be  able  of 
themselves  to  bring  about  fermentation.  These  organisms  are  able  to 
assimilate  the  nitrogen  of  ammonium  salts,  and  excrete  large  quantities 
of  invertase.  A  very  small  amount  of  yeast,  which  showed  a  very 
slight  reproduction  and  no  visible  fermentation,  multiplied  a  thousand 
times  more  strongly  and  produced  vigorous  fermentation  when  mixed 
with  a  few  mycoderma  cells. 

Pressed  yeast  and  wine  yeasts  are  almost  always  brewery  yeasts, 
and  are  frequently  contaminated  with  mycoderma.  T.  H.  P. 

Fermentative  Production  of  Coumarin  during  Development 
of  Certain  Hyphomycetes.  B.  Gosio  {Atti  E.  Accad.  Liiicei,  1906, 
[v],  15,  ii,  59 — 62). — Many  of  the  hyphomycetes  are  capable  of 
converting  aliphatic  compounds  into  substances  of  the  aromatic  series. 
"When  Aspergillus  glaucus,  A.  varians,  or  A.  /umigatus  is  cultivated  in 
Raulin's  solution,  the  acidity  of  the  latter  is  neuti'alised,  and  a  large 
excess  of  alkali  produced.  Further,  the  solution  gives  colour  reactions 
indicating  the  presence  of  coumarin,  which  is  formed  at  the  expense  of 
the  carbohydrate.  T.  H.  P. 

Bacteria  of  "  Blown "  Tins  of  Preserved  Food.  Edward  P. 
Cathcart  (J.  Hygiene,  1906,  6,  248— 250).— In  the  -samples  of 
"  blown  "  tins  examined,  organisms  of  an  intestinal  type  were  present, 
which  on  re-inoculation  into  sound  tins  led  to  gas  formation.  No 
toxic  symptoms  were  produced  by  feeding  guinea-pigs  on  the  contents 
(sardines,  salmon,  beef)  of  the  tins.  W.  D.  H. 

Bacteriology  of  Milk.  Alfred  MacConkey  {J.  Hygiene,  1906,  6, 
385 — 407).  -With  ordinary  care,  fresh  milk  can  be  obtained  containing 
less  than  1500  organisms  j>er  c.c.  It  should  not  contain  gas-forming 
organisms  in  50  c.c.  These  are  the  result  of  faecal  contamination. 
Particulars  are  given  as  to  the  varieties  of  organisms  met  with.  New 
tests  suggested  are  fermentation  with  dulcitol,  adonitol,  inulin,  and 
Voges  and  Proskauer's  reaction  as  substitutes  for  some  of  the  older 
methods  of  routine  work.  ^V.  T>  TT. 
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Reduction  of  Methylene-blue  by  Co-w's  Milk.  Edward  P, 
Cathcart  {J.  Hygiene,  1906,  6,  300^ — 303). — A  mixture  of  form- 
aldehyde and  methylene-blue  is  decolorised  by  fresh  milk.  This  is  due 
to  the  presence  of  a  catalase  in  milk  which  is  readily  destroyed  by  heat. 
The  reaction  therefore  serves  excellently  to  distinguish  fresh  from  boiled 
or  heated  milk,  but  is  too  delicate  for  ordinary  use  in  estimating 
bacterial  contamination.  W.  D.  H. 

Oxidising  and  Reducing  Properties  of  the  Living  Cell.  II. 
Extracellular  Oxydases.  M.  Racibobski  {Bull.  Acad.  Sci.  Cracow, 
1906,  668—693.  Compare  Abstr.,  1902,  ii,  419  ;  this  vol.,  ii,  45).— The 
living  cells  of  Alternaria  tenuis  produce  an  oxydase  which  closely  re- 
sembles laccase  (Abstr.,  1895,  i,  385,  386;  1896,  ii,  61,  268;  1897,  ii, 
117;  1898,  i,  53,  128  ;  1899,  i,  313  ;  ii,  444).  The  filtrate  from  a  culture 
of  the  organism  gives  the  characteristic  reactions  more  readily  than  the 
cells  themselves.  The  oxydase  is  precipitated  by  the  addition  of  50 — 75 
grams  of  ammonium  sulphate  to  100  c.c.  of  the  oxydase  solution. 
Very  dilute  solutions  of  benzidine  and  of  a-naphthy lamina  diffuse 
through  the  roots  of  various  plants  and  become  oxidised  in  the 
tracheae. 

Experiments  made  with  various  plants  by  aspirating  distilled  water 
through  the  leaves  indicate  that  the  "surface  of  many  cells  is  coated 
with  an  oxydase  similar  to  laccase.  The  oxydase  is  very  different 
from  most  enzymes :  it  more  closely  I'esembles  peroxides  or  quinones,  and 
causes  the  oxidation  of  numerous  benzene  derivatives,  but  not  of 
dextrose,  tyrosine,  phenylalanine,  or  potassium  iodide.  Its  activity  is 
largely  destroyed  by  hydroxylamine,  hydrocyanic  acid,  or  potassium 
sulphite,  but  is  accelerated  by  the  addition  of  small  amounts  of  zinc, 
nickel,  cobalt,  and  manganese  salts,  and  of  ferro-  and  ferri-cyanides. 

J.  J.  S. 

Oxidising  and  Reducing  Properties  of  the  Living  Cell.  III. 
The  Iodide  Reaction  of  Aspergillus  niger.  M.  Rai  iborski  {Bull. 
Acad.  Sci.  Cracow,  1905,  693 — 707). — In  the  case  of  Aspergillus  niger, 
the  formation  of  an  extracellular  oxydase  is  dependent  on  the  stage  of 
development  of  the  mould  and  also  on  the  carbon  contents  of  the 
nutrient  solution.  The  liberation  of  iodine  is  not  due  to  a  laccase,  to 
nitrous  acid,  or  to  a  quinone,  but  to  a  substance  which  is  termed  an 
iodide-oxydase.  J.  J.  S. 

Estimation  of  Choline  and  Betaine  in  Plant  Tissues,  and 
Observations  on  Lecithins.  Vladimir  Stanek  {Zeit.  physiol.  Chem., 
1906,  48,  334 — 346). — The  method  already  described  (this  vol.,  ii, 
314)  has  been  adapted  for  estimating  choline  and  betaine  in  plant 
tissues.  Betaine  is  present  in  rye,  barley,  wheat,  horse  beans,  lentils, 
beet,  rye  plants,  and  fresh  and  dry  beet  leaves.  Oats  contain  no  betaine, 
and  peas  contain  trigonelline  in  place  of  betaine.  Practically  all  the 
above  contain  choline  with  the  exception  of  beet  leaves  some  seven 
months  old.  The  amount  of  choline  is  small  in  most  cases  and  falls 
below  that  required  for  the  amount  of  lecithin  usually  stated  to  be 
present.    {^Most  specimens  examined  were  two  years  old.         J.  J.  S. 
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Amount  of  Solanine  in  Potatoes.  M.  Wintgen  {Zeit.  Nahr. 
Gentissni.,  1906, 12, 113 — 123). — The  amount  of  solanine  vanes  in  differ- 
ent varieties  of  potatoes  and  is  less  than  is  indicated  bv  previous  analyses. 
The  highest  and  lowest  results  in  1898  and  1899  were  0*1059  and 
0-0172  part  per  thousand.  No  increase  in  the  amount  was  observed 
after  prolonged  storage,  even  in  germinated  potatoes  when  the  shoots 
were  carefully  removed.  Diseased  potatoes  do  not  seem  to  contain 
moi-e  solanine  than  healthy  ones. 

The  production  of  solanine  by  bacteria  on  potato  observed  by  Weil 
was  not  confirmed. 

The  amount  of  solanine  in  potatoes  is  so  small  that  any  poisonous 
effect  would  seem  to  be  out  of  the  question.  N.  H.  J.  M. 

Medicinal  and  Useful  Plants  of  Brazil.  II.  Theodor  Peckholt 
(Ckem.  Centr.,  1906,  ii,  136—137;  from  Ber.  deut.  pharm.  Ges.,  16, 
176 — 192.  Compare  this  vol.,  ii,  484). —The  author  gives  the  com- 
position of  the  useful  parts  of  Jatropha  Curcas,  Jatropha  midtifida, 
Jatropha  oligandra,  Mahea  fisitdigera,  Ophtalmoblapton  macrophylluvi, 
Ophtalmohlapton  pedunculare,  and  Sapium  higlandtdosuni  var.  Klotzsch- 
iana.  T.  H.  P. 

Detection  and  Estimation  of  Syringin  in  the  Various  Organs 
of  Lilac  and  Privet.  J.  Yintilesco  {J.  Pharm.  Chim.,  1906,  [vi], 
24,  145 — 154). — The  glucoside  syringin  may  be  readily  isolated  from 
the  leaves,  bark,  flowers,  and  stem  of  the  lilac,  also  from  the  leaves  and 
bark  of  the  privet,  by  extracting  the  aqueous  decoction  with  ethyl 
acetate.  The  glucoside  may  then  be  recognised  by  its  melting  point 
(190 — 192°),  the  intense  reddish- violet  coloration  with  sulphuric  acid, 
and  by  its  rotatory  power  [a]x,  -  17°. 

When  treated  repeatedly  with  emulsin,  it  is  quantitatively  resolved 
into  syringenin,  which  is  insoluble  in  water,  and  dextrose,  which  affords 
a  suitable  means  for  its  estimation.  L.  de  K. 

Pood  Value  and  Digestibility  of  Oat,  Lentil,  and  Pea  Husks. 
Fr.  Roncamp  {Laudw.  Versuchs-Stat.,  1906,  64,  447 — 476). — Woody 
and  siliceous  husks,  such  as  those  of  oats  and  lentils,  have  lower  food 
values  than  the  corresponding  straws  ;  in  the  case  of  lentils,  the  amount 
of  digestible  matter  is  so  small  that  it  is  hardly  sufficient  to  cover  the 
amount  consumed  in  the  process  of  chewing.  Pea  husks,  on  the  other 
hand,  have  a  food  value  at  lea.st  equal  to  that  of  the  straw,  and  it  may 
be  assumed  that  this  holds  good  more  or  less  in  the  case  of  many  other 
leguminous  plants.  N.  H.  J.  M. 

Malt  Q«rms.  Fekuinam)  Bak.n&tkin  {Landio.  Verstic/isSUU.,  1906, 
64,  435 — 446). — A  summary  of  results  by  different  investigators 
relating  to  the  composition  and  food  value  of  malt  germs. 

N.  II.  .i.  M. 

Chemical  and  Phyeiceil  Action  of  Brine  on  Soil.  1>.  .1. 
HissiNK  {Chem.  f'entr.,  1906,  ii,  352  ;  from  Chem.  Weekblad,  3, 
395 — 4(»3). — From    a   chemical    point   of    view,   salt    water    in    small 
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quantities  may  be  useful  to  soil,  as  it  brings  into  a  soluble  form  salts, 
such  as  calcium  sulphate,  calcium  and  magnesium  phosphates  and 
carbonates,  and  certain  silicates,  useful  to  plant  life.  In  large 
quantities,  however,  salt  water  dissolves  the  valuable  constituents  of 
soil  and  carries  them  away  unused,  and  may  hence  be  regarded  as  a 
plant-poison. 

Physically,  the  change  produced  in  soil  by  brine  is  a  breaking-down 
similar  to  that  effected  by  frost.  But,  here  again,  large  quantities  of 
water  have  an  unfavourable  influence,  since  they  have  the  opposite 
effect.  The  salt,  too,  forms  an  incrustation  on  the  soil,  thus  differing 
from  lime,  which  is  less  soluble  in  water.  T.  H.  P. 

Availability  of  Phosphoric  Acid  of  the  Soil.  Georqe  S.  Fraps 
(/.  Amer.  Chem.  /Soc,  1906,  28,  823 — 834). — Aluminium,  iron  and 
calcium  phosphates,  phosphorite,  vivianite,  triplite,  and  apatite  dis- 
solve completely  in  iV/5  hydrochloric  and  nitric  acids  under  soil 
conditions  ;  some  also  dissolve  completely  in  iVy50  and  JV/200  hydro- 
chloric acid  and  in  1  per  cent,  citric  acid. 

Other  soil  constituents  when  dissolved  expose  physically  unavailable 
phosphoric  acid  to  the  action  of  the  solvent.  Calcareous  soils  thus 
differ  from  siliceous  soils,  and  it  is  necessary  to  group  soils  according 
to  the  total  soluble  matter  exti-acted  by  the  solvent. 

Soils  fix  phosphoric  acid  dissolved  inwater,carboijated  water,  and  acetic 
acid  ;  aluminium  and  ferric  hydroxides,  under  soil  conditions,  fix 
phosphoric  acid  from  N/bO  nitric  acid,  and  it  is  possible  that  when  this 
solvent  is  employed  some  of  the  phosphoric  acid  is  removed  by  the 
soil. 

Experiments  with  cow-peas  in  four  different  soils  showed  that  the 
plants  removed  from  1 7  to  60  per  cent,  of  the  phosphoric  acid  soluble 
in  N'J5  nitric  acid.  Comparing  the  assimilative  power  of  rice,  cotton, 
maize,  and  cow  peas,  it  was  found  that  maize  had  the  lowest,  rice  the 
next  solvent  power,  whilst  cotton  and  cow  peas  were  about  equal. 

Experiments  with  fifteen  soils  seemed  to  indicate  a  relation  between 
the  phosphoric  dissolved  by  ^/5  nitric  acid  and  the  soil  deficiencies  as 
shown  by  pot  cultures.  N.  H.  J,  M. 

Effect  of  Straw  Manure  on  the  Crops.  Conrad  von  Seelhorst 
(/.  Landw.,  1906,  54,  283—300.  Compare  Abstr.,  1904,  ii,  439).— 
Straw,  in  absence  of  sodium  nitrate,  always  caused  a  diminished  yield, 
especially  in  the  case  of  poorer  sandy  and  loamy  soils.  The  effect  of 
straw  was  relatively  slight  on  fertile  soils.  In  presence  of  sodium 
nitrate,  straw  proved  to  be  beneficial  in  the  case  of  fertile  soils. 

Injury  by  straw  manuring  is  almost  always  confined  to  the  first 
year,  and  continues  in  the  second  and  third  years  only  in  the  case  of 
poor,  sandy  soils.  On  loamy  soils,  and  in  conjunction  with  sodium 
nitrate  on  sandy  soils,  the  yield  is  somewhat  increased  in  the  second 
and  third  years  after  application  of  cut  straw,  so  that  the  loss  in  the 
first  year  is  more  or  less  recovered.  N.  H.  J.  M. 

Manurial  Experiments  with  "  Agricultural-Phosphate." 
HtuMANN  Bac'umann  (/.  Landw.,  1906,  54,  301 — 307.  Compare 
Abstr.,  1904,  ii,   145). — Experiments  on  sandy  soil  with  amorphous 
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"  agricultural-phosphate "   and   apatite   showed    that    the    action    of 

o-rvofi'fii    noac<i<^    affoT-    tlno    fifcf.    A-onr     Tpliilst-.    fVip     flmnrnhoUS    phosphatft 

)nd  year. 
N.  H.  J.  M. 


"  agricultural-phosphate "  and  apatite  showed  that  the  action  of 
apatite  ceased  after  the  first  year,  whilst  the  amorphous  phosphate 
was  almost  equal  to  basic  slag  both  in  the  first  and  second  year. 

T<r    TT    .T    AT 
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Preparation  of  Standard  Solutions.  Salomon  F.  Ackee  and 
R.  F.  Brunel  (Amer.  Chem.  J.,  19(36,  36,  117— 123).— A  standard 
hydrochloric  acid,  the  error  of  which  does  not  exceed  0-05  per  cent.,  is 
prepared  by  passing  hydrogen  chloride,  generated  from  ammonium 
chloride  by  the  action  of  concentrated  sulphuric  acid,  into  a  weighed 
amount  of  conductivity  water.  Standard  solutions  of  other  anhydrous 
gases :  hydrogen  bromide,  iodide,  or  sulphide,  sulphur  dioxide, 
ammonia,  chlorine,  or  standard  alcoholic  hydrogen  chloride,  may  be 
prepared  similarly.  Xld  ammonium  hydroxide  loses  ammonia  quickly 
when  exposed  to  the  air  or  during  transference  to  other  vessels. 

The  strength  of  solutions  of  acids,  the  sodium  salts  of  which  can  be 
dried  and  accurately  weighed,  is  determined  best  by  titration  with  pure 
sodium  hydrogen  carbonate  in  presence  of  methyl-orange  until  the 
solution  remains  faintly  pink  in  a  vacuum,  evaporation  of  the  resulting 
solution,  and  weighing  of  the  residual  sodium  salt.  The  strength  of 
potassium  or  sodium  hydroxide  solution  is  determined  similarly  by 
evaporation  with  pure  hydrochloric  acid.  The  total  errors  of  this 
method  do  not  exceed  005  per  cent. 

Methyl-orange  is  found  to  be  more  sensitive  to  carbon  dioxide 
than  is  generally  supposed.  G.  Y. 

Variable  Sensitiveness  in  Colorimetry.  II.  David  W.  Horn 
and  Sue 'A.  Blake  (Anier.  Chem.  J.,  1906,  36,  195—208.  Compare 
this  vol.,  ii,  253). — A  series  of  colorimetric  experiments  with  copper 
sulphate  solutions  has  been  made  similar  to  the  experiments  with 
potassium  chromate.  The  results,  which  are  tabulated  and  expres.sed 
by  curves,  show  that  the  amount  of  copper  sulphate  which  will 
produce  at  different  concentrations  a  difference  in  colour  that  can 
just  be  distinguished  is  a  constant  fraction  of  the  total  weight  of 
copper  sulphate  present ;  it  follows  that  the  sensitiveness  varies 
inversely  as  the  total  copper.  Exceptions  to  this  rule  occur  when 
the  solutions  are  too  dilute  or  too  concentrated.  Whenever  the 
difference  in  colour  between  two  copi>er  sulphate  solutions  is  just 
perceptible,  the  ratio  between  the  two  quantities  of  copper  is  always 
the  same. 

Every  colorimetric  method  possesses  at  least  one  maximum  of  sensi- 
tiveiia^s,  and  solutions  may  be  too  concentrated  or  too  dilute  to  give 
accurate  analytical  results,  which  can  be  obtained  only  within  certain 
limits  of  concentration;  bet\v<'<'n  n.,.^r>  i;...;*.  the  i)erceuUtge  error  is 
constant.  G.  Y, 
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Modification  of  the  Methyl-violet  Process  in  the  Estimation 
of  Free. Mineral  Acids.  Andrea  Corsini  {Chem.  Centr.,  19<»6, 
ii,  69  ;  from  Giorn.  Farm.  Chim.,  55,  200 — 205). — For  estimating  free 
minei'al  acids  the  author  proposes  the  use  of  Tropeolin  00,  in  alcoholic 
solution,  in  place  of  methyl-violet.  The  change  of  colour  from  yellow 
to  reddish-violet  is  more  distinct  and  more  sensitive  than  with  the 
latter  indicator.  The  change  is  produced  by  acids  of  the  following 
concentrations  :  sulphuric  acid,  1  :  20,000  ;  nitric  acid,  1*1  :  10,000  ; 
hydrochloric  acid,  2*5  :  10,000.  In  acetic  acid,  the  change  of  colour  is 
caused  by  concentrations  rather'  less  than  0*5  :  1000  for  sulphuric 
acid,  1*5 — 2  :  1000  for  nitric  acid,  and  2 — 2*5  :  1000  for  hydrochloric 
acid.  T.  H.  P. 

Estimation  of  Hydrogen  Peroxide,  Ferrous  Salts,  and  other 
Reducing  Agents.  W.  E.  Mathewson  and  J.  W.  Calvin  (Amer. 
Chem.  J.,  1906,36,  113— 117).— The  strength  of  hydrogen  peroxide 
solutions  may  be  determined  by  dilution  to  about  0"2iV^  and  titra- 
tion against  ferrous  ammonium  sulphate  in  presence  of  ammonium 
sulphate  and  a  small  amount  of  phosphoric  acid  ;  a  solution  prepared 
by  fusing  titanium  dioxide  with  potassium  hydrogen  sulphate  and 
dissolving  the  product  in  cold  dilute  sulphuric  acid  is  used  as  the 
indicator. 

The  titration  of  sodium  nitrite  in  05 — 0"2iV  solution  with  hydrogen 
peroxide  in  presence  of  titanium  sulphate  gives  concordant  but  slightly 
high  results.  G.  Y. 

Estimation  of  Ammonia  in  Waters  by  means  of  Nessler's 
Reagent.  Albert  Buisson  {Compt.  rend.,  1906,  143,  289 — 291). — 
When  Nessler's  reagent  is  added  to  a  dilute  solution  of  ammonium 
chloride  (0006  gram  of  NHg  per  litre)  a  brown  precipitate  is  slowly 
deposited,  and  the  colourless  filtrate  contains  21  per  cent,  of  the 
original  ammonia.  The  precipitate  consists  of  14  per  cent,  of  mercuric 
iodide  together  with  the  compound  HggN^Ig  (compare  Frangois,  Abstr., 
1900,  ii,  142,  208,  280),  which  is  insoluble  in  ordinary  neutral  solvents, 
soluble  in  potassium  iodide,  but  decomposed  by  excess  of  the  reagent 
according  to  the  equation  Hg^NJg -H  12KI-h  12H.p  =  9Hgr2+ 12K0H 
+  4NH3  ;  the  inverse  of  the  equation  represents  the  formation  of  the 
precipitate  under  the  original  conditions.  The  reaction  therefore 
between  Nessler's  reagent  and  a  dilute  solution  of  an  ammonium  salt 
is  a  reversible  one,  and  the  method  of  determining  the  amount  of 
ammonia  in  a  water  by  estimating  the  mercury  in  the  precipitate 
produced  by  Nessler's  reagent  is  inexact.  M.  A.  W. 

Two  New  Colour  Reactions  for  Nitric  Acid.  C.  Reichard 
{Cliein.  Zeit.,  1906,  30,  790 — 791). — A  drop  of  a  solution  supposed  to 
contain  a  nitrate  is  mixed  with  a  drop  of  a  5  per  cent,  solution  of 
arbutin,  and,  after  evaporating  to  dryness,  the  residue  is  moistened  with 
a  drop  of  sulphuric  acid.  The  colour  then  changes  to  a  deep 
permanent  yellow.  Free  nitric  acid  should  be  neutralised  with 
alkali  hydroxide  or  ammonia  before  evaporating.  Hydrochloric 
acid  may  be  used  instead  of  sulphuric  acid.     If  the  resulting  yellow 
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solution  is  absorbed  by  a  strip  of  filter  paper,  and  a  drop  of  potassium 
hydroxide  solution  added,  a  reddish-yellow  spot  is  produced. 

A  still  more  delicate  test  for  nitric  acid  is  found  in  bcrberine 
hydrochloride.  The  best  way  to  apply  this  test  is  to  add  to  a  drop  of 
the  nitric  acid  or  nitrate  solution  a  little  berljerine  hydrochloride  and 
then  a  drop  of  sulphuric  acid,  when  a  dark  biownish-red  coloration  is 
observed.     Hydrochloric  acid  produces  the  same  effect  on  warmintr. 

L.  DE  K. 

Detection  of  Small  Quantities  of  White  Phosphorus  in 
Presence  of  Large  Quantities  of  Phosphorus  Sesquisulphide. 
Louis  Aronstein  {Chem.  Cenlr.,  1906.  i,  19U6;  from  Chem.  Weekblad, 
3,  283 — 287). —Either  hydrogen  (auer  passing  through  potassium 
jiermanganate  solution  and  then  sulphuric  acid)  or  carbon  dioxide 
(after  passing  successively  through  water  and  sulphuric  acid)  is  mixed 
by  means  of  a  "P-tube  with  dry  air  and  the  mixture  passed  over  the 
phosphorus  sesquisulphide  to  be  examined  for  white  phosphorus.  If 
the  latter  is  present,  pho.^phorescence  is  observed  when  the  gaseous 
mixture  contains  only  a  small  proportion  of  air ;  this  phosphorescence 
disappears  if  the  proportion  of  air  is  increased,  and  reappears  if  it  is 
lowered  again.  Pure  phosphorus  sesquisulphide  only  shows  this 
behaviour  at  a  temperature  of  above  80*^.  This  method  is  sensitive  to 
0-2  per  cent,  of  white  phosphorus  if  the  absolute  amount  is  not  less 
than  004  milligram.  If  the  test  is  applied  to  material  containing 
turpentine  oil,  alcohol,  or  other  volatile  substances,  the  phosphorescence 
is  only  observed  after  the  gas  has  been  passing  for  several  minutes. 
The  test  is  successful  with  material  which  has  been  kept  for  a  week  or 
longer.  T.  H.  P. 

Estimation  of  Phosphoric  Acid  as  Magnesium  Pyro- 
phosphate. B.  ScHMiTz  [Ziit.  anal.  Chem.,  1906,  45,  512 — 522). — 
A  slight  modification  of  the  usual  method,  ensuring  a  pyrophosphate  of 
theoretical  composition. 

The  solution  of  the  phosphate  is  mixed  with  a  large  excess  of 
magnesia  mixture  acidified  with  hydrochloric  acid  and  with  a  solution 
of  ammonium  chloride  and  heated  to  boiling.  A  2|  per  cent,  solution 
of  ammonia  is  now  added  slowly,  while  stirring  vigorously,  until  the 
liquid  is  alkaline  to  phenolphthalein  paper.  When  cold,  about  one- 
fifth  of  the  bulk  of  strong  ammonia  is  added,  and  after  ten  minutes 
the  precipitate  may  be  collected  and  burnt  without  previous  drying. 
If  a  preliminary  .separation  as  phosphomolybdate  is  advisable,  the 
yellow  precipitate  obtained  a.s  usual  is  washed  with  a  7  per  cent, 
solution  of  ammonium  nitrate  and  dissolved  in  a  little  ammonia, 
washing  the  beaker  and  filter  with  a  2^  per  cent,  ammonia  solution. 
The  bulk  of  the  ammonia  is  now  neutralised  with  hydrochloric  acid, 
acidified  magnesia  mixture  is  added,  and  the  whole  is  heated  to  boiling. 
After  adding  a  drop  of  phenolphthalein,  2j  per  cent,  ammonia  is 
added  rapidly  until  the  liquid  becomes  pink.  When  cold,  about  one- 
fifth  of  the  bulk  of  ammonia  is  added  and  the  precipitate  is  collected  as 
directed  previously.  L.  ue  K. 
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Estimation  of  the  Amount  of  Arsenic  in  the  Arsenic  Mirror. 
JoHAN  C.  Berntrop  {Cheni.  Centr.,  1906,  ii,  156—157;  horn  C hem. 
Weekblad,  3,  315 — 322). — The  author  first  describes  the  form  of 
apparatus  employed  to  evolve  hydrogen  arsenide  from  the  material 
containing  arsenic,  and  to  deposit  a  mirror  of  arsenic  on  the  walls  of  a 
narrow  tube.  The  deposited  arsenic  is  oxidised  at  about  60°  by  means 
of  potassium  dichromate  and  sulphuric  acid,  according  to  the 
equation 

SKaCrgOy  +  2OH2SO4  +  6  As  =  5K2SO4  +  2OH2O  +  5Cr2(SO,i)3  +  3AhJ\  ; 
the  unaltered  excess  of  dichromate  is  then  estimated  by  means   of 
potassium  iodide  and  sodium  thiosulphate  solution.     The  amounts  of 
arsenic  dealt  with   by  the  author  vary  from  about  0  0001   to  0  001 
gram  of  arsenious  oxide. 

For  legal  purposes,  it  is  important  to  isolate  the  arsenic  from  the 
liquid  left  after  the  titration.  This  can  be  done  as  follows  :  concentrated 
nitric  acid  is  added  and  the  iodine  driven  off  by  evaporating  the 
solution  until  white  vapours  of  sulphuric  acid  appear ;  diphenylamine 
is  used  to  ensure  that  the  nitric  acid  is  also  removed  during  this 
operation.  The  arsenic  can  then  be  identified  in  the  mirror  by 
sublimation,  by  its  appearance,  and  by  a  microscopical  examination. 

T.  H.  P. 

Estimation  of  Carbon  Dioxide  in  Waters.  Gustave  Bruhns 
{Zeit.  anal.  Chem.,  1906,  45,  473 — 488). — An  improved  apparatus 
for  estimating  carbon  dioxide  in  waters  by  the  Pettenkofer  process, 
whereby  any  error  due  to  the  action  of  atmospheric  carbon  dioxide 
during  the  filtration  and  titration  is  avoided,  the  liquid  being  covered 
with  a  layer  of  light  petroleum. 

Addition  of  ammonium  chloride  to  waters  containing  magnesium 
leads  often  to  inaccurate  results.  The  magnesium  should  therefore  be 
estimated  and  duly  allowed  for.  L.  de  K. 

Indirect  Estimation  of  Small  Quantities  of  Magnesium  by 
Weighing  as  Phosphomolybdic  Anhydride.  Georg  Behju 
{Chem.  Zeit.,  1906,  30,  823—825.  Compare  this  vol.,  ii,  250).— 
The  magnesium  ammonium  phosphate,  purified  by  redissolving  and 
reprecipitating,  is  treated  with  molybdate  solution,  and  the  resulting 
yellow  precipitate  is  converted  with  the  usual  precautions  into 
phosphomolybdic  anhydride.  L.  de  K. 

The  Hydrolysis  of  Salts  of  Iron,  Chromium,  Tin,  Cobalt, 
Nickel,  and  Zinc  in  the  Presence  of  Iodides  and  lodates. 
8eth  E.  Moody  {Amer.  J.  S'cL,  1906,  [iv],  22,  176 — 184.  Compare 
Abbtr.,  1905,  ii,  765). — Fex'ric  and  feirous  salts  are  hydrolysed  by  a 
mixtux'e  of  iodide  and  iodate,  and  an  equivalent  quantity  of  iodine  is 
liberated.  The  process,  which  can  be  used  for  the  estimation  of  iron, 
is  carried  out  by  boiling  the  mixed  solutions  in  a  Voit  flask  in  a  current 
of  hydrogen,  the  iodine  carried  over  being  collected  and  titrated  with 
sodium  thiosulphate.  The  reactions  are  represented  by  the  equations 
Fe,(S0,)3  +  5K1  +  KIO3  +  3H2O  =  2Fe(OH)3  +  3K.,S0^  +  61 ;  SFeSO^  + 
5K1  +  KlOa  +  311^0  =  3Fo(OH)2  +  3K,pO^  +  61 ;  "  OFe(OIl),,  +  KIO3  + 
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3H20  =  KI  +  6Fe(OH)3.  In  the  case  of  fen-ous  salts,  the  precipitated 
hydroxide  is  further  converted  into  the  ferric  condition  by  the  action 
of  the  excess  of  iodate.  Chromium  salts  are  hydrolysed  similarly,  and 
the  chromium  estimated  either  by  weighing  the  precipitated  hydroxide 
or  titrating  the  liberated  iodine.  The  reaction  is  also  quantitative  in 
the  case  of  cobalt,  nickel,  and  stannic  salts,  and  takes  place  quite 
x-eadily  in  the  cold  in  the  case  of  tin.  Zinc  salts  are  incompletely 
hydrolysed  ;  the  iodine  liberated,  whilst  being  very  constant,  is  only 
80-1  per  cent,  of  the  theoi-etical  quantity.  The  precipitate  is  a  basic 
salt,  which  contains  5Zn  for  SO^,  and  the  reaction  can  be  represented 
by  the  equation  15ZnS0^  +  20KI  +  4KIO3  +  1 2H.0  =  3Zn.(OH)8S04  + 
12X580,  + 241.  H.  M.  D. 

Separation  of  Ferric  Iron  from  Manganese,  Nickel,  Cobalt, 
and  Zinc  by  the  Formate  Process.  W.  Funk  {Zeit.  anal.  Chem., 
1906,  45,  489—504.  Compare  this  vol.,  ii,  398).— The  acid  solution 
is  mixed  with  2  mols.  of  ammonium  chloride  for  1  atom  of  iron  sup- 
posed to  be  present,  and  the  whole  is  evaporated  on  the  water-bath 
almost  to  dryness  ;  the  mass  is  broken  up  by  means  of  a  rod  and  the 
drying  continued  for  a  very  short  time.  The  residue  is  dissolved  in 
water  and  mixed  with  solution  of  ammonium  formate,  about  twice  as 
much  as  is  required  theoretically.  The  liquid  is  now  diluted  copiously, 
but  the  amount  of  ammonium  formate  should  not  become  less  than 
1/800.  The  solution  is  now  heated  until  a  precipitate  begins  to  form, 
and  the  liquid  is  neai'ly  neutralised  by  addition  of  very  weak  ammonia. 
After  heating  for  a  minute  longer,  the  basic  ferric  formate  is  collected, 
washed  with  a  very  weak  solution  of  ammonium  formate,  dried, 
ignited  to  oxide,  and  weighed. 

The  filtrate  is  evapoi-ated  with  sulphuric  acid,  when  the  formic  acid 
is  readily  and  completely  expelled;  this  fact  renders  the  formic 
preferable  to  the  acetate  process.  The  metals  may  then  be  separated 
at  once  by  the  usual  method.  L.  de  K. 

Analysis  of  Native  Molybdenum  Sulphide.  Adolph  Gilbeet 
{Zeit.  iiffentl.  Chem.,  1906,  12,  263 — 265). — About  1  gram  of  the  finely- 
powdered  ore  is  placed  in  a  porcelain  boat  and  heated  in  a  combustion 
tube  for  four  hours.  The  contents  of  the  boat  are  then  boiled  with 
fairly  concentrated  ammonia  for  about  three  hours,  a  little  molybdic 
acid  which  volatilises  on  to  the  sides  of  the  combustion  tube  V)eing  dis- 
solved in  ammonia  and  added  to  the  main  solution.  The  solution  is 
filtered,  the  filtrate  evaporated  in  a  platinum  basin,  and  the  residue 
cautiously  heated  over  a  flame  until  constant  in  weight.  The  bottom 
of  the  basin  should  not  be  allowed  to  become  more  than  dull  red  hot. 
The  contents  of  the  basin  are  next  dissolved  in  ammonia,  and  a  little 
insoluble  residue,  consisting  mainly  of  silica,  separated  and  deducted 
from  the  total  weight  of  the  molybdic  acid.  The  first  treatment  of  the 
roasted  ore  generally  leaves  a  trace  of  molybdic  acid  in  the  residue. 
'J'he  latter  is  therefore  fused  with  potassium  and  sodium  carbonates,  the 
fused  mass  heated  with  water  and  a  little  alcohol  (to  remove  manganese), 
and  filtered.  The  filtrate  is  acidifieil  with  hydrochloric  acid,  reduced 
with  zinc,  and  titrated  with  i)ermanganate  solution.  W.  P.  S. 
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lodometric  Estimation  of  Vanadic  Acid  in  Vanadium  Ores. 
Paul  Hett  and  Adolph  Gilbert  {Zeit.  ojfentl.  Chem.,  1906,  12, 
265 — 266). — The  method  proposed  is  based  on  the  reduction  of 
vanadium  pentoxide  by  potassium  iodide  in  acid  solution ;  iodine  is 
liberated  according  to  the  equation  :  VgO,.  +  2HI  =  V.J^i  +  ^^O  +  lo,  and 
is  titrated  in  the  usual  manner.  A  weighed  portion  of  the  powderea 
ore  is  fused  with  sodium  hydroxide,  the  fused  mass  is  dissolved  in  water, 
and  the  solution  filtered  to  remove  any  iron  which  may  be  present.  The 
filtrate  is  then  acidified  with  either  hydrochloric  or  sulphui-ic  acid, 
potassium  iodide  is  added,  and  the  liberated  iodine  titrated. 

W.  P.  S. 

Estimation  of  Tantalum  by  Marignac's  Method.  Arthur 
TiGHE  (J.  S'oc.  Chem.  Ind.,  1906,  25,  681).— In  estimating  tantalum  as 
the  pentoxide  by  Marignac's  method,  the  author  experienced  consider- 
able difficulty  in  obtaining  crystals  of  the  double  fluoride,  KgTaF-. 
The  ci-ystals  appeared  only  when  an  amount  of  potassium  hydrogen 
fluoride  equal  to  twice  the  weight  of  the  ore  taken  for  the  estimation 
was  added  to  the  solution  of  the  mixed  oxides  of  tantalum  and  niobium. 
It  was  also  found  that  when  the  mixed  oxides  are  dried  in  an  air-oven 
they  become  almost  insoluble  in  aqueous  hydrofluoric  acid,  although 
they  are  readily  soluble  before  drying.  It  is  therefore  necessary  to 
determine  their  weight  by  a  separate  experiment.  W.  P.  8. 

New  Method  for  the  Separation  of  Antimony  and  Tin. 
A.  CzERWEK  {Zeit.  anal.  Chem.,  1906,  45,  505— 512).— 0-5  gram  of 
the  alloy  is  dissolved  at  40 — 50°  in  a  mixture  of  15  c.c.  of  nitric  acid 
of  sp.  gr.  1"42,  15  c.c.  of  water,  and  6  grams  of  tartaric  acid.  When 
dissolved,  the  liquid  is  heated  to  boiling  and  the  tin  completely  pre- 
cipitated by  adding  a  slight  excess  of  phosphoric  acid  of  sp.  gr.  1*3. 
The  liquid  is  now  diluted  Avith  boiling  water  to  300  c.c.  and  the  tin 
phosphate  is  collected  and  washed  with  hot  solution  of  ammonium 
nitrate.  The  filtrate  containing  the  antimony  is  neutralised  with 
ammonia  mixed  with  excess  of  ammonium  sulphide  and  then  acidified 
with  acetic  acid.  The  antimonious  sulphide  is  finally  converted  into  tlie 
pei'oxide  by  treatment  with  fuming  nitric  acid  with  the  usual  pre- 
cautions. 

The  tin  phosphate  is  dissolved  in  warm  ammonium  sulphide,  pre- 
cipitated as  sulphide  by  acidifying  the  cold  strongly  diluted  solution 
with  dilute  sulphuric  acid,  and  finally  converted  into  oxide  by  nitric 
acid  in  the  usual  manner.  Other  metals,  if  present  (such  as  copper  and 
lead),  will  remain  insoluble  in  the  ammonium  sulphide,  and  can  be 
fui  tlior  examined.  L.  de  K. 

Estimation  of  Nitrogen  in  Nitrocellulose.  Max  Busch  {Zeit. 
angew.  Chem.,  1906,  30,  1329).  —  The  method  is  based  on  the  complete 
conversion  of  the  nitrogen  into  nitrate  by  the  action  of  .alkaline 
hydrogen  peroxide  and  subsequent  addition  of  sulphuric  acid.  About 
0'2  gram  of  the  sample  i.s  heated  on  the  water-bath  in  a  not  too  wide 
Erlenmeyer  flask  of  150  c.c.  rapacity  with  5  c.c.  of  30  per  cent,  .sodium 
hydroxide  and  10  c.c.  of  3  per  cent,  hydrogen  peroxide  until  tlie  froth- 
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ing  has  subsided,  and  then  boiled  over  the  naked  flame  until  dissolved. 
Another  40  c.c.  of  water  and  10  c.c.  of  hydrogen  peroxide  are  added, 
the  liquid  is  heated  to  50°,  and  by  means  of  a  pipette  40  c  c.  of  5  per 
cent,  sulphuric  acid  are  delivered  at  the  bottom  of  the  flask.  The 
liquid  is  now  heated  to  80°,  and  12  c.c.  of  a  10  per  cent,  solution  of 
"  nitron  "  in  5  per  cent,  acetic  acid  are  added,  the  mixture  is  allowed 
to  cool  and  then  placed  in  iced  water  for  two  hours.  The  precipitated 
nitrate  is  collected  at  the  pump,  the  tlask  is  washed  with  the  filtrate, 
and  the  precipitate  is  then  washed  with  iced  water  three  or  four  times, 
using  10  c.c.  of  wash  water  in  all. 

The  precipitate  is  dried  at  110°  for  forty-five  minutes  and  its 
weight  calculated  into  nitrogen  (compare  Abstr.,  1905,  ii.  282). 

L.  DE  K. 

Estimation  of  Ammonia  in  Animal  Tissues.  Erich  Grape 
(Zeit.  phijsiol.  Chein.,  190(J,  48,  300  -314).— Fifty  grams  of  the  finely- 
divided  tissue  are  mixed  with  100  c.c.  of  concentrated  sodium  chloride 
solution,  50  c.c.  of  alcohol,  and  100  c.c.  of  distilled  water  in  the  distilla- 
tion flask,  saturated  sodium  carbonate  solution  (50  c.c.)  is  run  in,  and 
the  whole  is  distilled  under  reduced  pressure,  fir>t  at  25 — 28°  and  ulti- 
mately at  37 — 38°,  in  an  apparatus  similar  to  that  u.sed  by  Kriigerand 
Reich  (Abstr.,  1903,  ii,  688). 

Parallel  experiments  gave  concordant  results,  in  the  case  of  muscle 
agreeing  to  within  Ow  per  cent.  When  magnesia  is  used  to  liberate  the 
ammonia  (Nencki  and  Zaleski,  Abstr.,  1901,  ii,  688),  the  percentage  of 
ammonia  is  much  higher,  and  on  redistillation  further  small  amounts 
of  ammonia  are  evolved,  owing  to  the  decomposition  of  labile  nitro- 
genous compounds.  J.  J.  S. 

Masking  of  Iodine  in  Presence  of  Saccharine  Matters. 
P.  GRiLOT  [J.  Pharm.  Chim.,  1906,  [vi],  24,  154  — 161).— A  series  of 
experiments,  illustrated  by  tables  and  curves,  showing  that  sucrose, 
lactose,  dextrose,  and  gum  arabic  ab.sorb  in  the  cold  varying  propor- 
tions of  iodine,  the  amount  depending  on  the  concentration,  and 
especially  on  the  time  of  contact  and  the  temperature.  So  long  as 
there  is  still  free  iodine  present,  the  iodine  which  has  disappeared  exists 
as  hydriodic  acid,  but  this  is  afterwards  absorl^ed  by  the  organic  com- 
pound, forming  an  as  yet  unknown  substance.  In  presence  of  free 
iodine  the  estimation  of  the  total  iodine  is  still  possible  by  titrating  in 
the  usual  manner  after  adding  some  potassium  iodate,  which  liberates 
iodine  in  contact  with  hydriodic  acid.  L.  de  K. 

Determination  of  the  Yield  of  Formaldehyde  in  Various 
Methods  of  Liberating  the  Gas  for  the  Disinfection  of  Rooms. 
Daniel  Base  {J.  Amer.  Chem.  Soc,  1906,  28,  964— 993).— The  author 
has  determined  the  aniounts  of  formaldehyde  introduced  into  the 
atmo.xphere  of  a  loom  by  means  of  various  methods  of  lil>erating  the 
Jildehyde.  Iti  the  method  of  estimation  employed,  the  air  was  drawn 
from  the  loom,  which  contained  2000  cub.  ft.  of  air,  through  tubes  pro- 
jecting midway  between  the  ceiling  and  the  floor,  aiui  through  a  .series 
of  three  absorption  tube^i  containing  a  solution  of  6*6  gmm-sof  potass- 
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ium  cyanide  per  litre,  and  two  tubes  containing  silver  nitrate  solution 
to  prevent  loss  of  hydrogen  cyanide  and  water  respectively.  At  the 
conclusion  of  the  experiment,  the  contents  of  the  tubes  were  mixed, 
pi^ecipitated  with  an  excess  of  silver  nitrate,  filtered,  and  titrated  with 
thiocyanate  solution.  The  potassium  cj^anide  solution  in  the  absorp- 
tion tubes  may  be  displaced  by  water  (compare  Trillat,  Abstr.,  1905, 
i,  325). 

On  the  basis  of  the  results  obtained,  the  methods  of  libei'ating  formal- 
dehyde for  disinfecting  purposes  are  discussed  and  placed  in  order  of 
efficiency.  G.  Y. 

Estimation  of  Small  Quantities  of  Sugar  in  Urine.  J, 
Blaise  {Ann.  Chitn.  anal.,  1906,  11,  285 — 287). — Urines  which  con- 
tain but  small  amounts  of  dexti'ose  give,  when  boiled  with  Fehling's 
solution,  a  yellowish-green  pi'ecipitate  which  remains  in  suspension  in 
the  liquid  and  obscures  the  end-point  of  the  titration.  To  overcome 
this  difficulty  it  is  i-ecommended  that  the  usual  quantity  of  Fehling's 
solution  taken  for  the  estimation,  namely,  10  c.c,  should  be  boiled  with 
the  addition  of  O'Ol  gram  of  dextrose  and  the  titration  then  completed 
by  running  in  the  urine  under  examination.  The  precipitate  of 
cuprous  oxide  formed  by  the  added  dextrose  appears  to  have  a  con- 
siderable influence  on  the  rapid  settling  of  the  precipitate  produced  by 
the  sugar  in  the  urine.  A  correction  is,  of  course,  made  for  the 
quantity  of  dextrose  added.  AV.  P.  S. 

New  Reactions  for  Acetoacetic  Acid.  E.  Riegler  (Chem. 
Centr.,  1906,  i,  1907;  from  Miinch.  med.  Woch.,  53,  448—449).— 
The  author  discusses  his  own  (Abstr.,  1903,  ii,  112)  and  certain  other 
methods  for  detecting  acetoacetic  acid  in  diabetic  urine.         T.  H.  P. 

Assay  of  Commercial  Tartaric  Acid.  P.  Carles  {Bull.  Soc. 
chim.,  1906,  [iii],  35,  571 — 575). — In  making  the  assay  by  the  method 
already  described  (Abstr.,  1898,  ii,  465,  545;  this  vol.,  ii,  313), 
the  alkaline  tartrate  solution  should  be  evaporated  to  13 — 15  c.c, 
3 — 4  c.c.  of  glacial  acetic  acid  should  be  added  after  cooling,  and  the 
mixture  should  be  shaken  for  ten  minutes.  Calcium  phosphate  has  no 
influence  on  the  results,  but  ii'on  phosphate  causes  a  loss  of  about 
1  per  cent,  of  the  tartrate,  and  alumina  inci'eases  this  loss  to  2  per  cent. 

T.  A.  H. 

Importance  of  the  Determination  of  the  Freezing  Point  in 
the  Examination  of  Milk ;  Abnormal  Milk.  A.  A.  Bonnema 
{Chem.  Centr.,  1906,  i,  1907—1908;  from  Pluirm.  Weekhlad,  43, 
434 — 444). — The  mean  freezing  point  of  milk  is  -0*555°  and  is 
influenced  by  the  presence  of  dissolved  crystallisable  substances.  The 
average  percentage  composition  of  the  milk  of  North  Dutch  or  Frisian 
cows  is:  fat,  3;  proteids,  3*5;  lactose,  4"3  ;  mineral  matter,  0*7; 
and  water,  885.  The  weight  of  water  added  per  100  parts  of  milk 
is  given  by  i«  =  0 "555  x  88-5//>  -  88*5,  where  D  is  the  amount 
by  which  the  freezing  point  of  the  milk  differs  from  0*^. 
The    influence    of    electrolytic    and     hydrolytic    dissociation     is,    in 
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general,  very  smill  and  may  be  obviated  entirely  by  calculating  in 
percentages  by  volume.  The  ris^e  which  occurs  in  the  freezing  point  of 
milk  soon  after  milking  is  due  to  the  formation  by  bacteria  of 
ammonia,  by  which  part  of  the  dissolved  phosphate  is  precipitated, 
whilst  the  subsequent  rise  of  freezing  point  is  caused  by  the  formation, 
also  by  bacteria,  of  lactic  acid,  which  partially  dissolves  the  insoluble 
phosphate. 

The  soluble  phosphates  may  be  titrated  with  Nj^:  sodium  hydroxide 
solution,  using  phenolphthalein  as  indicator.  Sodium  dihydrogen 
phosphate,  NaH.,PO^,  which  has  an  acid  reaction,  is  thus  changed  into 
the  neutral  disodium  salt,  Na.,HPO^,  and  the  latter  is  converted  by  the 
slightest  excess  of  sodium  hydroxide  into  the  alkaline  trisodium 
phosphate. 

Boiling  the  milk  nearly  always  produces  an  elevation  of  the 
freezing  point.  Shortly  after  calving,  the  milk  has  a  high  degree  of 
acidity,  namely,  4"5,  is  rich  in  phosphates  and  poor  in  chlorides  ;  hence, 
when  the  milk  is  boiled,  its  freezing  point  is  lowered,  because  the 
hydrolytic  dissociation  of  the  secondary  phosphates  increases.  Milk 
from  cows  which  have  been  giving  milk  for  a  long  time  contains,  on 
the  other  hand,  only  small  proportions  of  tertiary  phosphates,  but  has  a 
high  chlorine-content,  which  varies  from  0068 — 0"l-40  gram  per  100  c.c, 
the  mean  being  0108  gram.  T.  H.  P. 

Presence  and  Detection  of  Cyanogen  in  Java,  Burma,  and 
Haricot  Beans.  Robert  K.  Tatlock  and  Robert  T.  Thomson 
{Analyst,  1906,  31,  21'J — 252). — Several  specimens  of  Java  beans 
examined  were  found  to  contain  from  0*027  to  01 37  |)er  cent,  of 
hydrocyanic  acid,  the  acid  existing  in  the  beans  in  the  form  of  a 
glucoside  resembling  amygdalin.  The  colour  of  the  beans  is  no 
indication  of  the  quantity  of  hydrocyanic  acid  they  may  contain,  and 
the  kernel  contains,  apparently,  about  ten  times  as  much  of  the 
glucoside  as  the  husk.  Three  samples  of  ordinary  haricot  beans 
yielded  from  0001  to  0  009  [>er  cent,  of  hydrocyanic  acid,  whilst 
0'005  per  cent,  of  the  latter  was  obtained  from  a  sample  of  Burma 
beans.  A  large  proportion  of  the  cyanogen  compound  and  the  whole 
of  the  enzyme  was  found  to  be  destroyed  by  boiling  the  beans  with 
water.  \V.  P.  S. 

Analytical  Reactions  of  Coniine.  Emilio  Gabutti  (Chem. 
Centr.,  1906,  ii,  71  ;  from  Boll.  Chii/i.  Fanti.,  46,  289—290).— 
When  a  very  dilute  sodium  nitroprusside  solution  is  added  to  a 
very  dilute  solution  of  coniine,  an  intense  red  coloration  is  formed 
slowly,  more  rapidly  on  shaking,  and  gradually  changes  into  yellow; 
boiling  the  liquid  causes  the  disappearance  of  the  colour,  which 
reappears  on  cooling.  In  alcoholic  solutions,  the  reaction  does  not 
take  place,  and  with  ethereal  .solutions  only  the  lower  aqueous 
layer  is  coloure<l.  Addition  of  acids,  especially  concentrated  ones, 
destroys  the  red  colour,  and  on  further  addition  of  an  alkali  hydroxide, 
but  not  ammonia  or  alkali  carbonate,  the  yellow  coloration 
appears.  A  small  (juautity  of  an  aldehyde  changes  the  re<l  colour  to 
violet,  a  larger  quantity  to  blue,  whilst  excess  of  the  aldehyde   causuo 
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a  disappearance  of  the  colour.  If  the  liquid  containing  either  excess 
or  an  insufficient  quantity  of  the  aldehyde  is  evaporated  on  the  water- 
bath,  a  characteristic  blue  ring  appears.  The  violet  or  blue  colour 
disappears  on  boiling  the  solution  without  reappearing  when  the  latter 
cools,  and  changes  rapidly  into  green  after  a  time,  and  is  then 
changed  gradually  into  yellow  by  alkali  hydrogen  sulphite,  into  pink 
by  mineral  acid,  and  into  blue  by  acetic  acid. 

Sodium  nitroprusside  does  not  give  these  colour  reactions  with 
piperidine,  piperazine,  aliphatic  amines,  or  nicotine.  T.  11.  P. 

Reaction  for  Indole.  K.  Konto  {Zeit.  physiol.  Chem.,  1906, 
48,  IS.*!— 186).— A  dilute  solution  of  indole,  even  1  in  500,000  gives 
a  violet-red  coloration  when  shaken  with  pure  concentrated  sulphuric 
acid  and  a  little  4  per  cent,  solution  of  formaldehyde.  Small  amounts 
of  scatole  do  not  interfei'e  with  the  reaction. 

By  means  of  this  reaction  indole  has  been  detected  in  the  de- 
composition products  of  proteids  and  in  fjeces,  after  distillation  in 
steam  and  removal  of  ammonia.  J.  J.   S. 

Examination  of  Bleached  Flour.  Roscoe  H.  Shaw  {J.  Amer. 
Chem.  Soc,  1906,  28,  687 — 688). — The  process  is  devised  for  the 
identification  of  flour  bleached  by  the  higher  oxides  of  Tiitrogen. 

About  1  kilogram  of  the  sample  is  boiled  for  four  hours  with  strong 
alcohol  in  a  reflux  apfiaratus.  When  cold,  the  liquid  is  filtered  and  the 
filtrate  phis  one  washing  is  evaporated  nearly  to  dryness.  The  residue 
is  extracted  with  a  mixture  of  equal  parts  of  alcohol  and  ether,  and 
this  is  evaporated  in  a  small  porcelain  dish,  care  being  taken  to  spread 
the  mass  well  over  the  sides.  The  residue  is  now  tested  for  nitrate  by 
means  of  a  drop  of  sulphuric  acid  and  a  solution  of  diphenylamine  in 
dilute  sulphuric  acid.     The  investigation  is  being  continued. 

L.  DE  K. 

Note  on  Soil  Analysis.  Mats  Weibull  {Chem.  Zeit.,  1906,  30, 
722). — The  author  attaches  great  importance  to  the  amount  of  alumina 
soluble  in  strong  sulphixric  acid,  as  it  is  a  measure  of  the  amount  of 
kaolin  and  zeolites  present  in  the  soils. 

The  amount  of  potassium  soluble  in  hydi'ochloric  acid  of  sp.  gr.  IT 
is  not  an  exact  criterion  of  the  suitability  of  the  soil  for  barley  grow- 
ing. A  case  is  mentioned  where  a  soil  with  a  potassium  content  of 
only  008  per  cent,  gave  a  bad  barley  crop,  as  might  have  been  expected. 
However,  after  being  manuied  with  lime  the  same  soil  proved 
satisfactory.  L.  DE  K. 
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Determinations  of  Wave-length  from  Spectra  obtained  at 
the  Total  Solar  Eclipses  of  1900,  1901,  and  1905.  F.  W. 
Dyson  {Phil  Trans.,  1906,  206,  A,  403— 452).— The  wave-lengths  of  the 
lines  present  in  the  spectrum  of  the  chromosphere  are  given  in  tabular 
form,  and  opposite  are  placed  the  wave-lengths  of  terrestrial  elements 
with  which  they  may  probably  be  identified.  The  great  majority  of 
the  stronger  lines  correspond  with  the  strong  spark-lines  of  titanium, 
chromium,  scandium,  yttrium,  iron,  manganese,  and  zirconium,  as 
measured  by  Exner  and  Haschek.  Indications  of  the  presence  of 
many  of  the  terrestrial  metals  have  been  obtained,  although  in  many 
cases  the  lines  are  faint.  The  carbon  lines  are  shown,  but  not  very 
strongly.  The  helium  lines  are  strongly  marked ;  those  of  parhelium 
are  doubtful,  and  there  is  no  evidence  of  the  existence  of  argon, 
xenon,  neon,  or  krypton  in  the  chromosphere. 

The  wave-lengths  of  some  of  the  Lines  present  in  the  spectrum  of 
the  corona  are  also  tabulated.  G.  S. 

Absorption  Spectra  of  the  Rare  Earths.  Abraham  Laxglet 
{Zeit.  physikod.  Chem.,  1906,  56,  624—644,  Compare  Abstr.,  1902,  ii, 
189;  also  Liveing,  Abstr.,  1900,  ii,  517  ;  Purvis,  Abstr.,  1904,  ii,  4). 
— A  critical  review  of  the  work  already  done  in  this  field  and  an 
account  of  the  author's  own  experiments  on  the  absorption  spectra  of 
solutions  of  praseodymium  and  erbium  salts.  He  finds  that  the 
aqueous  solutions  of  different  salts  of  the  same  earth,  if  they  are 
sufiiciently  dilute,  yield  identical  spectra,  and  that  the  spectrum  of  a 
sufficiently  dilute  solution  is  therefore  to  be  regarded  as  an  ion 
spectrum.  Everything  which  causes  a  repression  of  the  electrolytic 
dissociation  causes  also  corresponding  changes  in  the  absorption  spec- 
trum, changes,  however,  which  are  different  for  the  different  salts.  The 
presence  of  colourless  earths  in  large  excess  represses  the  dissociation  and 
causes  changes  in  the  absorption  spectra,  which,  especially  in  the  case 
of  nitrates,  may  affect  the  I'elative  intensity  of  the  bands. 

J.  C.  P. 

Ultra-violet  Spectrum  of  Ytterbium.  Sir  William  Crook es 
{Proc.  Roy.  «S'oc.,  1906,78,  A,  154— 156).— The  samples  of  ytterbia  used  in 
the  experiments  were  prepared  by  different  methods  ;  a  specimen  pre- 
pared by  Urbain  from  the  gadolinite  earths  by  fractional  crystallisation 
of  the  ethyl  sulphates  and  subsequent  separation  by  j)artial  de- 
composition of  the  nitrates  by  heat  was  largely  employed.  The  spark 
spectrum  from  a  strong  solution  of  the  nitrate  between  platinum 
poles  was  photographed ;  the  dominant  lines  are  at  3289*5  and  3694'4. 
The  results  showed  that  the  specimen  was  not  quite  pure,  containing 
traces  of  thulium,  copper,  and  calcium.  G.  S. 

VOL.  xc.  ii.  49 
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Phosphorescence  of  Nitrogen  and  Sodium.  K.  von  Mosengeil 
(Ann.  rhysik,  1906,  [iv],  20,  833— 830).— Lewi.s  considered  that  the 
phosphorescence  of  nitrogen  is  due  to  the  presence  of  small  quanti- 
ties of  oxygen,  inasmuch  as  it  disappears  on  the  inti'oduction  of 
sodium.  The  author  finds,  however,  that  the  sodium  it.self  is  the 
cause  of  the  prevention  of  the  phosphorescence,  which  is  not  due  to 
the  presence  of  oxygen.  The  sodium  itself,  however,  gives  rise  to 
phosphorescence  (Abstr.,  1900,  ii,  702).  L.  M.  J. 

Relation  between  Fluorescence  and  the  Chemical  Con- 
stitution of  Organic  Substances.  Luigi  Francesconi  and  Guido 
Bargellini  {Atti  E.  Accad.  Lincei,  1906,  [v],  15,  ii,  184 — 191). — A 
very  delicate  method  of  detecting  fluorescence  has  been  devised  which 
consists  in  concentrating  by  means  of  a  lens  a  cone  of  sunlight  on  the 
solution  of  the  substance  contained  in  a  test-tube  in  a  darkened  box  ; 
on  examining  the  solution  from  above,  the  illuminated  portion  appears 
of  a  different  colour  from  that  of  the  rest  of  the  solution.  With  this 
arrangement,  about  500  different  substances  have  been  examined, 
under  different  conditions  of  concentration  and  temperature,  in  neutral, 
acid,  and  alkaline  solution.  Many  substances  which  to  the  ordinary 
eye  do  not  appear  fluorescent,  with  this  arrangement  are  seen  to 
fluoresce  distinctly,  whilst  substances  ordinarily  feebly  fluorescent 
show  a  strongly  defined  cone  of  colour.  The  striking  fact  is  established 
that  fluorescence  is  lacking  in  the  aliphatic  class,  and  in  alicyclic 
compounds  in  which  the  fatty  character  dominates  the  aromatic.  The 
conclusion  is  drawn  that  fluorescence  is  potential  in  all  aromatic 
compounds ;  certain  groups,  however,  increase  the  fluorescence  (for 
example,  the  groups,  NHg,  OH,  COgH),  whilst  others  diminish  it  (NOo, 
01,  Br,  &c.).  The  former  groups  are  termed  auxojluors,  the  latter 
hathojluors  (compare  Abstr.,  1903,  i,  34;  1904,  i,  168).  Tables  are 
adduced  showing  that  the  group  NHg  (or  NHMe,  NMcg)  exercises 
very  great  influence  in  increasing  fluorescence;  the  same  holds  true, 
in  a  lesser  degree,  of  the  groups  OH,  CN,  CO.^H  (or  COgEt).  The 
group  -OH  I  OH  is  an  auxofluor,  but  the  group  -NIN-  is  one  of  the 
strongest  of  the  bathofluors.  The  acetyl  and  benzoyl  groups  act  as 
bathofluors  when  present  as  substituents  in  a  hydroxyl  or  amino- 
group.  The  sulphonic  group,  SO3H,  seems  to  be  a  feeble  auxofluor, 
but  its  influence  is  not  yet  well  established.  W.  A.  D. 

Fluorescence,  Magnetic  Rotation,  and  Temperature  Emission 
Spectra  of  Iodine  Vapour.  Robert  W.  Wood  {Phil.  Mag.,  1906, 
[vi],  12,  329 — 336). — The  fluorescence  of  iodine  is  best  seen  in  a 
moderately  high  vacuum.  If  a  glass  bulb  with  a  few  flakes  of  iodine 
is  exhausted  and  sealed,  a  yellowish-green  fluorescence  appears  if  a 
beam  of  sun-  or  arc-light  is  focussed  to  the  centre  of  the  bulb.  If 
the  bulb  contains  air,  no  fluorescence  occurs  until  the  pressure  is 
reduced  to  about  15  cm. ;  with  hydrogen  it  appears  at  about 
30  cm.  If  the  bulb  is  warmed,  the  fluorescence  appears  at 
higher  pressures,  and  the  author  considers  that  this,  and  some  other 
analogous  phenomena,  may  be  best  explained  by  the  assumption  of  a 
kind  of  gaseous  solution — that  is,  that  air  at  15  cm.  pressure  is  able  to 
dissolve  all  the  iodine  which  vaporises  at  the  ordinary  temperature,  but 
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that  by  rise  of  temperature  and  consequent  increased  pressure  of 
iodine  some  of  the  iodine  remains  undissolved.  The  fluorescence 
spectrum  is  reproduced  in  the  paper,  and  consists  of  a  number  of 
bands  extending  from  the  orange-red  far  down  into  the  greenish-blue. 
To  obtain  the  magnetic  rotation  spectrum,  a  small,  exhausted  bulb 
containing  iodine  was  placed  in  a  brass  tube  between  the  poles  of  a 
magnet.  Parallel  arc-light  was  passed  through  a  Nicol  prism,  the 
bulb,  and  a  second  Nicol  prism  set  for  extinction.  When  the  magnet 
was  excited,  an  intense  blaze  of  emerald-green  light  was  obtained. 
The  spectrum  is  reproduced ;  none  of  the  magnetic  lines  appear  to  be 
doubled,  and  in  many  places  the  spectrum  is  complementary  to  the 
absorption  spectrum.  When  heated  at  700°,  iodine  vapour  gives  a 
highly  luminous  red  cloud.  The  spectrum  of  this  in  a  bulb  appeared 
almost  continuous,  but  when  obtained  from  a  capillary  tube,  it  was 
found  to  give  a  band  spectrum  closely  resembling  the  fluorescence 
spectrum,  but  with  the  bands  displaced  towards  the  red. 

L.  M.  J. 

Theory  of  Optical  Activity.  Thomas  S.  Patterson  {Zeit. 
physikal.  Chem.,  1906,  56,  366 — 369.  Compare  Winther,  this  vol.,  ii, 
320). — The  author  points  out  that  his  views  on  several  points  con- 
nected with  optical  activity  have  not  been  accurately  stated  by 
Winther.  J.  C.  P. 

Chemical  and  Electrical  Changes  induced  by  Ultra-violet 
Light.  Sir  William  Ramsay  and  James  F.  Spencer  {Phil.  Mag., 
1906,  [vi],  12,  397 — 418). — A  number  of  experiments  are  described 
which  are  in  accord  with  the  hypothesis  given  in  the  introduction  to 
the  paper,  namely,  that  positive  ions  are  atoms  of  elements  which  have 
lost  one  or  more  electrons,  and  negative  ions  those  which  have  gained 
such  electron.  Thus  sodium  combined  with  chlorine  and  dissolved  in 
water  forms  sodium  ions  and  chlorine  ions,  that  is,  the  electron  at  first 
attached  to  the  sodium  becomes,  by  the  union,  more  closely  connected 
to  the  chlorine  and  remains  with  it  in  solution.  The  current  of 
a  simple  cell  is  explained  thus  :  the  zinc  plate  consists  of  zinc  with 
electrons,  the  acid  of  hydrogen  and  of  chlorine  with  its  electron. 
When  zinc  goes  into  solution,  the  displacement  of  electrons  occurs,  and 
these  electrons  pass  through  the  zinc  plate  and  copper  wire  to  the 
copper  plate,  where  they  combine  with  ionic  hydrogen  to  form  gaseous 
hydrogen.  The  electrons  appear  to  be  associated  with  matter  in  three 
ways  :  (1)  as  a  surface  film  removed  by  friction  (electrification) ;  (2)  as- 
sociated with  elements  to  form  ions  ;  (3)  associated  with  one  kind 
of  matter  to  form  another  kind  of  matter,  so  that  if  the  electron  is 
lo.st  without  leaving  the  matter  a  positive  ion,  the  matter  disintegrates 
into  atoms  of  lower  weight.  Many  metals  lose  their  electrons  under 
the  influence  of  ultra-violet  light,  and  the  phenomenon  is  investigated. 
A  large  number  of  metals  was  investigated,  and  in  general  the  rates 
of  discharge  of  the  element,  that  is,  the  rates  of  emission  of  electrons, 
are  in  the  same  order  aa  their  electro-potentials.  Some  exceptions 
occur,  for  example,  manganese,  iron,  chromium,  gold,  nickel,  and 
cobalt,  and  it  is  noteworthy  that  these  readily  take  up  the  passive 

49—2 
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form.  As  sodium,  even  in  the  dark,  emits  corpuscles,  the  ultra-violet 
light  probably  acts  as  an  accelerator  of  the  disintegration.  Experi- 
ments were  next  made  with  compounds  (sulphides  and  iodides),  and 
they  indicated  that  there  was  an  emission  of  corpuscles  from  compounds 
as  from  metals.  The  E.M.F.  of  certain  cells  when  one  element  is 
exposed  to  light  is  readily  explained  by  the  hypothesis,  and  it  was 
shown  that  cells  with  similar  electrodes  of  gold,  copper,  and  cadmium 
in  all  cases  gave  an  E.M.F.  when  one  electrode  was  exposed  to  ultra- 
violet light.  The  firing  of  metals  when  exposed  to  ultra-violet  light  was 
fully  examined  for  magnesium,  aluminium,  zinc,  and  tin.  The  curves 
give  a  niimber  of  breaks  corresponding  with  the  valencies,  and  the 
authors  explain  this  by  the  assumption  of  "  metallic  corpuscles,"  as 
distinct  from  the  ordinary  electrons,  corresponding  with  the  valencies. 
The  splitting  off  of  electrons  proceeds  at  a  decreasing  rate  until  a 
point  is  reached  where  the  first  "  metallic  corpuscle  "  is  emitted  and  so 
on.  When  the  last  metallic  corpuscle  is  expelled,  the  further  expulsion 
of  electrons  at  a  decreasing  rate  indicates  the  further  disintegration  of 
the  metal.  L.  M.  J. 

Radioactivity  of  Thermal  Springs  in  Aachen.  N.  Sahlbom 
and  F.  Willy  Hinrichsen  [Ber.,  1906,  39,  2607— 2608).— Various 
thermal  springs  in  Aachen  were  found  by  the  authors  to  be  feebly 
radioactive.  A.  McK. 

Distribution  of  Radium  in  the  Earth's  Crust.  II.  Robert  J. 
Strutt  {Froc.  Roy.  Soc,  1906,  78,  A,  150—153.  Compare  this  vol., 
ii,  411). — It  has  been  shown  that  igneous  rocks  contain  on  an  average 
5  X  10~"^2  grams  of  radium  per  c.c.  The  author  has  now  carried  out  a 
series  of  experiments  with  typical  sedimentary  deposits,  including 
s.amples  of  chalk,  sandstone,  clay-slate,  ifec,  and  finds  0*25  -  58  x  10"^^ 
grams  of  radium  per  gram,  so  that  the  average  radium  content  of 
sedimentary  deposits  does  not  differ  appreciably  from  that  of  igneous 
rocks. 

A  deposit  from  the  Bath  springs  yielded  828  xlO"^^  grams  of 
radium  per  gram,  and  was  thus  100  times  as  rich  as  any  rock;  a 
sample  of  sea-salt  contained  0"15xl0~^"^  grams,  and  a  sample  of 
Cambridge  tap-water  a  quantity  of  emanation  corresponding  with 
0  78  x  10~^2  grams  of  radium  per  gram. 

Samples  of  rock-forming  minerals  from  various  parts  of  the  woi-ld  have 
been  examined.  Certain  accessory  minerals,  such  as  zircon  (75  -  865  x 
10-12  grams  per  gram),  sphene,  and  apatite  (11-30x10"^^  grams  per 
gram),  are  rich  in  radium  ;  hornblende,  micas,  and  felspars  contain 
much  less,  whilst  in  a  specimen  of  quartz  none  could  be  detected.  As 
those  results  were  not  considered  conclusive,  owing  more  particularly 
to  want  of  knowledge  of  the  proportions  in  which  the  various  minerals 
occur,  a  specimen  of  Cornish  granite  was  separated  into  its  con- 
stituents and  investigated.  The  light  portion  (quartz  and  felspar) 
contained  385  x  10"^'^  grams,  the  heavy  portion  5*29  x  10  "^^  grams  of 
radium  per  gram,  so  that  the  latter,  although  only  constituting  about 
one-eighth  of  the  rock,  contained  considerably  more  than  half  the 
radium. 
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The  additional  data  now  available  show  no  cause  for  altering  the 
estimate  of  the  age  of  the  earth  previously  arrived  at  {loc.  cit.). 

G.  S. 

The  Production  of  Helium  from  Radixmi.  Sir  William 
Crookes  (Chem.  Xeics,  1906,  94,  144). — A  small  vacuum  tube  wjis 
made  with  platinum  electrodes,  the  ends  being  curled  into  loops  in 
which  were  fused  beads  of  radium  bromide.  After  exhaustion  a  1" 
spark  from  an  induction  coil  was  passed  through.  Much  carbon 
dioxide  was  evolved  and  the  tube  again  exhausted.  The  spark  was 
again  passed  and  more  carbon  dioxide  was  evolved  and  removed.  No 
helium  could  be  detected.  After  four  months  the  tube  was  again 
examined  and  the  helium  line  (5875'9)  was  plainly  visible.  The 
green  line  of  parhelium  was  also  seen,  but  it  was  too  faint  to  measure. 

L.  M.  J. 

Conductivity  of  Aqueous  Solutions  of  Radium  Bromide. 
FiiiEDRiCH  KoHLEAUSCH  and  Fbitz  Hekning  {Ann.  Phi/sik,  [iv], 
20,  96—107.  Compare  Abstr.,  1904,  ii,  700).— The  authors  have 
determined  the  conductivities  of  solutions  of  radium  bromide  ranging 
in  strength  from  1/12000  to  1/20  equivalent.  The  temperature- 
coefficient  of  the  conductivity  is  normal  and  diminishes  as  the  concentra- 
tion increases.  No  alteration  of  the  conductivity  with  time,  other 
than  might  be  due  to  a  slight  absorption  by  the  platinised  platinum 
electrode,  was  observed.  Platinum  electrodes  which  have  been  in 
contact  with  a  iVy20  solution  of  radium  bromide  remain  stx'ongly 
radioactive  after  some  years.  The  skin  is  very  sensitive  even  to  a 
0"0001-normal  solution  of  the  salt. 

Taking  Runge  and  Precht's  value  for  the  .atomic  weight  of  radium, 
namely,  258,  the  mobility  of  the  ions  of  radium  becomes  abnormally 
high,  and  in  dilute  solutions  radium  bromide  would  be  the  best  con- 
ducting salt.  The  temperature-coefficient,  also  0"0237,  calculated 
from  this  high  value  for  the  atomic  weight,  would  fall  considerably 
outside  the  curve.  T.  H.  P. 

Action  of  Becquerel  Rays  on  Water.  Fkiedricu  Koulrausch 
{Ann.  Physik,  [iv],  20,  87—95.  Compare  Abstr.,  1904,  ii,  692).— The 
change  in  conductivity  of  water  produced  by  the  passage  of  Becquerel 
ray.s  is  as  small  as  that  caused  by  ordinary  light  rays,  that  is,  it  is 
le^^s  than  0-1  per  cent. 

The  water  used  by  the  author  had  a  conductivity  of  1  x  ID"**,  so 
that  it  conducted  thirty  times  as  well  as  pure  water.  Using  two 
similar  vessels  of  water,  one  subjected  to  the  action  of  Becquerel  rays 
and  the  other  not,  it  was  found  that  the  conductivity  increased  more 
rapidly  in  the  former  than  in  the  latter  ;  the  increase  diminished  with 
lap.se  of  time.  Theab.solute  increa.so  of  conductivity  was  l)ut  minimal, 
and  can  l)e  explained  by  tlio  pre.senco  of  1/800  mg.  of  salt,  which 
bc'coiiios  dis.solved  in  the  25  c.c.  of  water  u.se«l  during  the  fourteen  days 
over  whicii  the  experiment  extended.  A  current  of  air,  p;iSi<ed  over  a 
radium-cell  and  then  through  the  water,  did  not  cause  an  increase  in  ■ 
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the  (Conductivity,     The  temperature-coefficient  of  the  water  subjected 
to  the  Becquerel  rays  is  normal  (0"0250  at  18°). 

The  probability  is  that  the  passage  of  the  rays  causes  a  slightly 
increased  quantity  of  the  glass  to  become  dissolved  in  the  water. 
The  formation  of  fresh  ions  in  the  water  is  unlikely.  T.  H.  P. 

lonisation  Ranges  of  the  a-Rays  of  Actinium.  Oskar  Haiin 
{Phil.  Mag.,  1906,  [vi],  12,  244— 254).— The  apparatus  used  and  the 
method  of  work  were  similar  to  those  employed  by  the  author  in  the 
case  of  thorium  (this  vol.,  ii,  416,  594),  and  by  Bragg  and  Kleeman  for 
radium  products  (Abstr.,  1905,  ii,  5).  The  ranges  of  the  a-particles 
for  the  various  radioactive  products  are  compared  in  the  adjoined 
table  : 


Product.  Range. 

Eadioactinium...  4 "8  cm. 

Actinium  X 6"55,, 

Emanation   ,  5  "8    ,, 

Actinium  B 5'5    ,, 


Product.  Range,    j         Product.  Range. 


Radiothorium  ...  3 "9  cm. 

Thorium  X  5-7    ,, 

Emanation   5 '5    ,, 

Thorium  B   5-0    ,, 

Thorium  C   8-6    ,, 


Radium  3  "50  cm. 

Emanation     ...  4 '33    ,, 

Radium  A  4-83    ,, 

Radium  C  7-06    ,, 

Radium  F  386    ,, 


It  is  shown  in  the  course  of  the  paper  that  the  ionisation  curves 
afford  a  good  criterion  for  the  determination  of  the  particular  a-ray 
products  which  are  present.  L.  M.  J. 

Origin  of  the  ^-Rays  emitted  by  Thorium  and  Actinium. 
Max  Levin  (i'M.  Mag.,  1906,  [vi],  12,  177— 188).— Thorium  X  was 
separated  from  thorium  by  precipitation  by  ammonia  and  the  solution 
of  thorium  X  dried  on  a  platinum  dish  and  heated  in  the  blowpipe  to 
remove  the  active  deposit.  Both  a  and  /S  activity  were  measured 
when  cold.  The  /8  activity  was  only  3'5  per  cent,  of  the  maximum 
activity  attained  one  day  later  ;  the  a  activity  was  about  60  per  cent. 
of  its  maximum.  Both  decay  curves  are  very  similar,  decreasing 
exponentially  to  half  value  in  about  four  days.  If  the  rays  are 
emitted  equally  by  thorium  X,  emanation,  thorium  A,  and  thorium  B, 
then  the  initial  value  should  be  about  50  per  cent,  of  the  total.  The 
experiments  show  that,  allowing  for  the  decay  of  the  thorium  X,  this 
is  the  case  for  the  a-rays,  but  that  the  initial  percentage  of  /?  activity  is 
only  2'6  per  cent.,  so  that  the  transformation  of  thorium  X  into 
emanation  is  accompanied  only  by  emission  of  a-rays.  Similar  experi- 
ments with  thorium  freed  from  thorium  X  and  the  later  products 
indicate  that  neither  thorium  nor  radiothorium  emits  yS-rays.  In  the 
case  of  actinium  X  from  which  the  active  deposit  had  been  removed,  the 
/?  activity  was  about  3  per  cent,  and  the  a  activity  about  two-thirds  of 
the  total  maximum.  Actinium  X,  therefore,  emits  no  yS-rays.  The 
author  considers  that  the  contrary  view  of  Godlewski  (Abstr.,  1905, 
ii,  497)  is  due  to  the  incomplete  removal  by  the  latter  of  the  active 
deposit.  Godlewski  also  found  that  actinium  freed  from  actinium  X 
showed  little  a  activity  whilst  the  author  could  not  reduce  tliis  a  activity 
below  about  28  per  cent.  The  cause  of  this  discrepancy  was  found  to 
be  duo  to  the  substance  radioactinium  obtained  by  Jliihn  during  the 
progress  of  the  experiments,  actinium  itself  being  rayloss  (this  vol.,  ii. 
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323).  The  author  comments  on  the  fact  that,  in  the  case  of  radium, 
thorium,  and  actinium,  the  /?-ray  is  only  emitted  in  the  final  change, 
and  considers  that  this  is  probably  of  theoretical  importance. 

L.  M.  J. 

Mass  and  Velocity  of  the  a-Particles  expelled  from  Radium 
and  Actinium.  Ernest  Rutherford  {Phil.  Mag.,  1906,  [vi],  12, 
3-18 — 371). — The  author  has  pi'eviously  found  the  values  e/m  =  Q  x  10^, 
and  the  highest  velocity  of  the  a-particle  =  2-5  x  10^  cm./sec.  Des 
Coudresfounde;»i  =  6"3  x  10^,  and  the  average  velocity  1  "65  x  10^  cm./sec, 
whilst  Mackenzie  obtained  the  values  4*6  x  10^  and  1-37x10^.  The 
question  is  'made  complex  by  the  fact  that  the  a-particles  come  from 
four  different  a-ray  products  with  different  ionisation  ranges  and 
different  projection  velocities.  In  the  present  investigation  homo- 
geneous a-rays  were  employed  by  means  of  a  small  wire  made  active  by 
exposure  to  radium  emanation,  which,  after  fifteen  minutes,  emits  only 
radium  C  a-particles.  The  method  and  theory  of  the  experiments  are 
explained  and  the  results  and  calculations  recorded.  The  values  finally 
obtained  are  e/m  =  5*07  x  10^  and  v  =  2*06  x  10^,  these  results  being  con- 
sidered accurate  to  about  2  per  cent.  Experiments  were  next  made  to 
test  whether  the  value  of  e/m  varies  with  the  passage  of  the  a-particle 
through  matter.  The  values  found  after  passage  through  mica  screens 
equivalent  to  3"5  cm.  and  6*5  cm.  of  air  were  507  x  10^  and  4'8  x  10'^ 
respectively,  and  hence  indicate  that  the  ratio  is  not  altered.  The 
a-particles  from  radium  A  were  obtained  by  the  use  of  a  number  of 
active  wires,  each  being  employed  for  only  a  short  period  after  its 
exposure  to  the  emanation.  The  values  obtained  were  5  "6  x  10^  and 
1-22  X  10^,  but  the  experimental  errors  (greater  than  in  the  previous 
case)  tend  to  give  too  high  a  value  for  e'm,  and  the  author  hence  con- 
cludes that  the  a-particles  from  radium  A  and  radium  C  have  the  same 
mass  and  differ  only  in  initial  velocity.  The  radium  F  a-particle  was 
obtained  by  the  u&e  of  a  bismuth  rod  coated  with  radiotellurium,  and 
values  e/»i  =  5"3  x  10^  and  v=  1*73  x  10^  were  obtained  ;  for  actinium, 
e/m  =  4*7  x  10^  and  v  =  1  '21  x  10^  These  results  indicate  that  the  a-par- 
ticles expelled  from  the  different  radio-elements  have  the  same  mass  in  all 
cases,  and  that  uranium,  radium,  actinium,  and  thorium  (see  succeeding 
abstract)  have  a  common  product  of  transformation.  The  value  obtained 
for  e/z/i  is  about  one-half  of  that  of  the  hydrogen  atom.  This  may  bo 
explained  on  the  assumption  that  the  a-particle  is  (1)  a  molecule  of 
hydi'ogen  cirrying  the  ionic  charge,  (2)  a  helium  atom  carrying  twice 
the  ionic  charge,  or  (3)  one-half  of  the  helium  atom  carrying  the  iouic 
charge.  Of  these,  (1)  is  evidently  improbable,  and  the  other  two 
hypotheses  are  briefly  discussed.  From  the  quantity  of  contained 
helium  the  age  of  two  radioactive  minerals  is  calculated,  being  in 
each  case  about  400  million  years.  The  energy  and  heating  effects  of 
the  a-particles  are  calculated,  the  results  beiug  in  good  accord  with 
observed  values.  L.  M.  J. 

Mass  of  the  a-Particles  from  Thorium.  Eunest  Rutherford 
and  OsKAR  Haun  {I'hil.  Mag.,  I'JOG,  [vi],  12,  371— 378).— The 
apparatus  employed  was  that  used  by  Rutherford  in  similar  work  on 
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radium  (preceding  abstract).  The  values  obtained  were  e/m  =  5'Q  x  10^ 
and  u=  1'98  X  10^.  The  experimental  errors  tend  to  give  too  high  a 
value  for  e/m,  so  that  the  value  may  be  regarded  as  in  good  accord  with 
that  obtained  for  other  a-particles.  L.  M.  J, 

RecqrQbination  of  Ions  made  by  a-,  (3-,  y-,  and  X-Rays.    R.  D. 

Kleeman  {Phil.  Mag.,  1906,  [vi],  12,  273— 297).— The  current  through 
a  gas  ionised  by  a-rays  is  unsaturated  at  low  J*J.3t.F.'s,  and  this  has 
been  ascribed  to  some  of  the  ions  being  only  partially  separated  from 
the  parent  molecule,  so  that  in  the  absence  of  a  strong  electric  field 
reunion  occurs.  This  is  termed  initial,  as  distinct  from  general,  recom- 
bination. In  the  case  of  air  ionised  by  a-uranium  rays,  the  lack  of 
saturation  at  8  volts  per  cm.  was  22  per  cent.,  whereas  the  general 
recombination  was  only  1/1400.  In  the  case  of  X-rays,  whether  primary 
or  secondary,  the  lack  of  saturation  is  small  and  initial  recombination  is 
almost  absent,  that  is,  the  negative  ion  is  separated  almost  completely 
from  the  parent  molecule.  Experiments  wei-e  also  made  with  mixtures 
of  air  and  various  vapours,  chloroform,  carbon  tetrachloride,  tfec.  In 
all  these  also,  the  lack  of  saturation  for  the  a-uranium  rays  was  great, 
but  was  small  for  the  X-rays.  These  results  probably  indicate  that  the 
velocity  of  the  electron  ejected  by  ionisation  by  the  a-particle  is  con- 
siderably less  than  its  velocity  when  ejected  by  X-rays.  The  /3-  and 
y-rays  of  uranium  were  also  investigated,  and,  as  in  the  case  of  X-rays, 
the  initial  recombination  is  small.  For  a  mixture  of  a-  and  y-rays  the 
initial  recombination  was  found  to  be  that  due  to  the  separate  effects. 
As  the  initial  recombination  is  still  small  after  passage  of  the  /8-rays 
through  a  thickness  of  0*7  mm.  aluminium,  it  is  probable  that  the  rays 
suffer  but  little  decrease  of  velocity  by  the  passage.  Experiments  with 
a-polonium  rays  showed  that  the  lack  of  saturation  increased  with 
decrease  of  velocity  of  the  a-particle  ;  the  velocity  of  the  electron  there- 
fore probably  decreases  with  that  of  the  a-particle.  L.  M.  J. 

CoejBScient  of  Absorption  of  /S-Rays  from  Uranium.  J.  Arnold 
Crowther  (Fhil.  Mag.,  1906,  [vi],  12,  379— 392).— The  intensity  of 
radiation  of  initial  intensity  /q  after  passing  through  a  thickness  8  of 
material  is  given  by  the  equation  1=1^^-^^,  where  A  is  the  coefficient  of 
absorption.  If  the  absorption  is  due  to  the  collision  of  the  electron  with 
the  corpuscles  forming  the'  atom,  and  if  the  number  of  corpuscles  in  the 
atom  is  proportional  to  the  atomic  weight,  then,  if  the  stopping  powtr 
of  the  corpuscle  is  the  same  for  all  substances,  it  follows  simply  that  the 
coefficient  of  absorption  should  be  proportional  to  the  density,  that 
X/p  =  constant.  The  author's  experiments  were  made  to  determine 
whether  or  not  this  is  the  case.  He  finds  the  values  of  X/p  vary  from  4*4 
to  lO'S  in  the  thirty-one  elements  examined,  and  that  if  the  values  of 
X/p  be  plotted  against  atomic  weights  a  periodic  curve  is  obtained  in 
which  elements  of  the  same  group  occur  in  similar  parts  of  the  curves. 
The  value  X/p  increa.ses  with  atomic  weight  in  the  ca^e  of  allied 
elements.  Allotropic  forms  of  the  same  element,  however,  give 
identical  values.  The  value  of  X/p  for  compounds  was  found  to  bo  an 
additive  (juantity,  so  that  the  absorptive  power  of  the  clement  is  not 
altered  when  it  enters  into  combination.  L.  M.  J. 
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New  Methods  of  Separating  Uranium  X  from  Uranium. 
Richard  B.  Mooee  and  Herman  Schlundt  {Phil.  Mag.,  1906,  [vi],  12, 
393 — 396). — If  uranium  nitrate  is  dissolved  in  acetone,  a  small  residue 
is  left  which  is  far  more  active  than  the  salt  in  the  filtrate.  If  moist 
ferric  hydroxide  is  then  stirred  into  the  filtrate,  the  uranium  nitrate 
is  practically  freed  from  uranium  X ;  the  ratio  of  the  amounts  of 
uranium  X  in  the  residue  and  in  the  ferric  hydroxide,  however,  varies 
with  the  sample  of  uranium  nitrate  used.  The  following  liquids  also 
may  be  used  in  place  of  acetone  :  methyl  acetate,  ethyl  acetate,  methyl, 
ethyl  and  amyl  alcohols,  and  ethyl  acetoacetate.  In  all  cases  the 
uranium  X  so  obtained  was  found  to  emit  a-  as  well  as  ^-rays. 

L.  M.  J. 

Production  of  Secondary  Rays  by  a- Rays  from  Polonium. 
W.  H.  LoGEMAN  {Proc.  Roy.  Soc,  1906,78,  A,  212— 217).— Since  a-rays 
are  absorbed  by  a  solid,  according  to  the  same  law  as  by  a  gas,  it  is  to 
be  expected  that  the  atoms  of  a  solid  are  ionised  in  the  same  manner 
as  those  of  a  gas,  and  that  slowly  moving  negative  rays  will  be  emitted 
when  the  a-rays  enter  or  leave  a  solid.  Experiments  with  the  a-rays 
from  polonium  indicate  that  this  takes  place  when  the  rays  are  allowed 
to  fall  on  an  aluminium  or  copper  plate  in  a  tube  exhausted  to  a 
pressure  of  about  0-001  mm.  of  mercury.  The  source  of  the  a-rays 
was  a  copper  disc  covered  with  a  thin  layer  of  polonium  and  placed 
parallel  to  the  receiving  plate  at  a  distance  of  5  or  10  mm. 
Measurements  of  the  leakage  current  between  the  plates  were  made 
with  and  without  the  superposition  of  an  electrostatic  or  a  magnetic 
field.  When  unacted  on  by  electrostatic  or  magnetic  forces,  polonium 
gives  off  a  larger  amount  of  negative  than  of  positive  rays.  With  a 
gradually  increasing  electrostatic  field,  more  and  more  of  the  slowly 
moving  negative  (8)  rays  are  stopped,  and  the  charge  carried  by  the 
a-rays  becomes  increasingly  predominant.  A  difference  of  potential  of 
about  10  volts  between  the  plates  suffices  to  stop  completely  the  8  rays, 
and  the  same  effect  is  produced  by  a  magnetic  field  of  about  100  C.G.S. 
units. 

The  limiting  value  of  the  positive  current  from  the  polonium  plate 
when  the  8-rays  are  stopped  by  a  magnetic  field  is,  however,  only  about 
one-fifth  of  that  obtained  when  the  rays  are  stopped  by  an  electric 
field.  To  explain  this  fact,  the  author  supposes  that  when  the  differ- 
ence of  potential  between  the  plates  is  greater  than  10  volts  (the 
polonium  plate  being  positively  charged),  the  current  consists  of  two 
parts  :  (1)  a  stream  of  o-particles  from  the  polonium  ;  (2)  a  stream  of 
negative  particles  from  the  bombarded  copper  or  aluminium  plate 
towards  the  polonium.  These  negative  particles,  as  well  as  the  &-rays 
emitted  by  the  polonium,  are  stopped  by  the  magnetic  field. 

H.  M.  D. 

Polonium  and  Radiotellurium.  Willy  Maikkwald  {C/tem. 
Centr.,  1906,  ii,  412— 413  ;  from  riiy-sikal.  Zeif.,  1906,  7,  369—370. 
Compare  Abstr.,  1905,  ii,  623). — The  author  points  out  that  his  radio- 
tellurium  is  a  well-defined,  chemically  pure  substance,  and  that  it  is  one 
thousand  times  more  active   than    Madame  Curie's   (tolouium,  which 
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has  been  shown  to  be  a  mixture.     He  nevertheless  advocates  the  use 
of  the  name  polonium  in  future  to  designate  his  radioteUurium. 

P.  H. 

Phenomena  Observed  in  Crookes'  Tubes.  N.  T.  Bacon  {Amer. 
J.  Sci,  1906,  [iv],  22,  310— 312).— The  phenomena  observed  in 
connection  with  the  discharge  in  Crookes'  tubes  are  discussed.  The 
gradual  attenuation  of  the  discharge,  which  is  attributed  to  absorption 
of  the  residual  gas,  is  supposed  to  be  due  to  the  imperfect  elasticity 
of  the  solid  state  of  aggregation.  The  emission  of  rays  is  supposed 
to  be  due  to  a  resolution  of  atoms  into  electrons  under  the  influence 
of  the  discharge.  H.  M.  D. 

Photoelectric  Behaviour  of  Anthracene.  Alfredo  Pochettino 
{Atti  R.Accad.  Lincei,  1906,  [v],  15,  ii,  171 — 179.  Compare  this  vol., 
ii,  417). — Measurements  are  described  of  the  photoelectric  activity  of 
anthracene  which  show  that  its  magnitude  is  nearly  the  same  as  that 
of  zinc.  The  decay  of  the  photoelectric  effect  with  time  is  probably 
not  due  to  the  conversion  of  anthracene  into  dianthracene  as  previously 
supposed  (loc.  cit.),  because  of  the  slowness  of  the  latter  change  as 
compared  with  the  rate  of  decay  of  the  photoelectric  effect.  The 
decay  is  observed  only  with  the  thicker  films  of  anthracene  ;  with  a 
film  1/50  mm.  in  thickness  little  change  occurs  in  the  activity.  Curves 
are  given  showing  the  decay  of  the  photoelectric  effect  with  layers 
0*5  mm.,  1  mm.,  and  3  mm.  in  thickness.  The  decay  is  attributed  to 
the  high  dielectric  qualities  of  anthracene,  which,  after  ionising  the 
air  in  its  neighbourhood,  gets  superficially  covered  with  a  positive 
charge  which  prevents  the  current  indicating  the  photoelectric  effect 
from  passing.  This  view  is  supported  by  the  fact  that  the  "  fatigued  " 
anthracene  is  restored  in  a  few  minutes  to  its  original  activity  by 
subjecting  it  to  the  discharging  action  of  the  rays  emitted  by  radium. 

W.  A.  D. 

Theory  of  Electromotive  Force  in  Polyphase  and  Non- 
aqueous One-phase  Systems.  Emil  Abel  (Zeit.  jjhr/sikal.  Chem., 
1906,  56,  612— 623).— A  theoretical  paper.  J.  C.  P. 

Ionic  Conductivities  at  25^.  Philip  Black  man  {G/teni.  News, 
1906,  94,  176.  Compare  this  vol.,  ii,  647).— The  author  has 
calculated  the  conductivity  of  a  number  of  ions  according  to  the 
method  described  by  him,  and  has  found  that  the  maximum  con- 
ductivity is  attained  at  a  dilution  u=  512.  P.  H. 

Conductivity  of  Concentrated  Aqueous  Solutions  of 
Electrolytes.  John  Giijson  {Proc.  Roy.  Soc.  Edin.,  1906,  26, 
234 — 237). — If  the  concentration  of  a  solution  is  expressed  in  gram- 
equivalents  per  unit  mass  instead  of  per  unit  volume,  K  being  the 
specific  conductivity  (ohm~\  cin~^),  y  the  concentration  in  graui- 
equivaleuts  per  gram,  and  A^  =  K/y,  the  relationship  between 
A^  and  y  can  be  very  closely  expressed  by  the  equation  A^  =  ('e  +  6y 
over  very  considerable  ranges  of   concentration.       For  solutions  of 
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strong  acids,  bases,  and  salts,  the  range  of  validity  extends  from  about 
0  5  to  about  7'0  gram-equivalents  per  kilogram.  Within  these  limits 
the  connection  between  k  and  y  may  be  written  k  =  «y  +  by'^,  which  is 
the  equation  of  a  parabola  with  a  maximum  value  of  k  corresponding 
to  y  =  —  a/26.  At  still  higher  concentrations  the  relation  between 
A^  and  y  ceases  to  be  linear.  If,  however,  the  electrolyte  is  sufficiently 
soluble  to  give  a  solution  of  maximum  specific  conductivity,  the 
maximum  always  falls  within  the  range  of  concentration  for  which  the 
linear  relationship  holds.  The  adoption  of  the  unit  of  mass  instead 
of  the  unit  of  volume  does  not  in  any  way  affect  the  numerical  state- 
ment of  the  regularities  established  in  the  case  of  dilute  solutions. 

H.  M.  D. 

Experiment  to  Demonstrate  the  Non- validity  of  the  Tension 
La"W  for  Electrolytes.  Friedrich  Dolezalek  and  Friedrich 
Kruger  (Zeit.  Elektrochem.,  1906,  12,  669 — 670). — Into  a  ring-shaped 
glass  vessel,  solutions  of  sulphuric  acid  (35  per  cent.),  sodium  acetate 
(30  per  cent.),  and  lithium  chloride  (20  per  cent.)  are  placed  so  that 
they  do  not  mix.  The  combination  gives  an  E.M.F.  of  about  0'065 
volt,  and  produces  a  curi*ent  flowing  round  the  ring.  The  existence 
of  the  current  is  shown  by  the  deflection  of  an  astatic  combination  of 
magnets  suspended  at  the  centre  of  the  ring.  T.  E. 

Theory  of  Amphoteric  Electrolytes.  James  Walker  {Zeit. 
physikal.  Chem.,  1906,  56,  575—576.  Compare  Abstr.,  1904,  ii,  309  ; 
1905,  ii,  138). — A  criticism  of  Lunden's  recent  paper  (this  vol.,  ii,  265). 

J.  C.  P. 

Electrolytic-Gas  Voltameters  with  Nickel  Electrodes  and 
the  Formation  of  Nickel  Peroxide.  Hans  Riesenfeld  {Zeit. 
Elektrochem.,  1906,  12,  621 — 623). — Voltameters  were  set  up  with 
nickel  electrodes  in  pui-e  sodium  hydroxide  solution  (15  per  cent.). 
These  were  compared  with  voltameters  with  platinum  electrodes  and 
al.so  with  silver  and  copper  voltameters.  In  all  cases  the  nickel 
electrodes  gave  too  little  gas.  The  reason  was  discovered  in  the 
formation  of  nickel  peroxide  on  the  anode,  owing  to  dissolution  of 
nickel  hydroxide  in  the  solution  of  sodium  hydroxide  and  its 
subsequent  oxidation  at  the  anode.  T.  E. 

Electrochemistry  of  the  Iodine-Oxygen  Compounds.  Erich 
Bhunneu  {Zeit.  physikal.  Chem.,  1906,  58,  321— 347).— The  solutions 
examined  were  placed  in  a  coll  between  two  platinum  electrodes  and 
were  kept  stirred.  The  smaller  of  the  two  electrodes  was 
taken  as  an  "  observation  electrode,"  and  while  a  measured  current 
was  passing  through  the  cell  the  polarisation  E.M.F.  at  the 
"  observation  electrode  "  was  determined  with  the  aid  of  an  auxiliary 
electrode.  lu  the  curves  obtained  by  plotting  the  current  against  the 
polarisation  E.M.F.  there  are  frequently  portions  which  are  nearly 
horizontal,  that  is,  there  are  short  ranges  of  the  i>olarisation  E.M.F. 
for  which  the  current  is  almost  constant.  The  currents  for  such 
A'.J/./''.  ranges  are  called  by  the  author    "limit"    currents  ("  Grenz- 
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strome "),  and  from  these  the  corresponding  process  taking  place  at 
the  electrode  may  be  deduced. 

When  the  solution  examined  is  an  acidified  solution  of  iodine  in 
potassium  iodide,  so  dilute  that  no  solid  iodine  separates  at  the  anode, 
two  anodic  limit  currents  are  observed  ;  the  first  corresponds  with  the 
removal  of  iodide  and  oxidation  to  iodine ;  the  second  with  the 
removal  of  iodide  and  iodine  and  oxidation  to  hypoiodous  acid.  In 
alkaline  iodine  solution  two  cathodic  limit  currents  are  observed  ;  the 
first  corresponds  with  removal  of  hypoiodite  and  reduction'  to  iodide, 
the  second  with  removal  of  iodate  and  reduction  to  iodide.  The 
special  form  of  the  current  E.M.F.  curve  in  this  case  indicates  that 
iodate  is  primarily  reduced  to  iodite.  In  alkaline  iodine  solution  one 
anodic  limit  current  is  observed,  corresponding  with  the  removal  of 
iodide  and  oxidation  to  hypoiodite. 

The  limit  current  of  the  hypoiodite  reduction  has  been  studied  with 
the  view  of  throwing  light  on  the  kinetics  of  the  chemical  change 
hypoiodite  — y  iodate.  The  bimolecular  character  of  this  change  is 
confirmed,  and  it  appears  very  probable  that  iodous  acid  is  involved 
as  an  intermediate  product.  The  reaction  in  question  is  accelerated 
by  platinum.  J.  C.  P. 

Anodic  Oxide  Formation  and  Passivity.  Erich  Muller 
and  Fritz  Spitzer  {Zeit.  anorg.  CJiem.,  1906,  50,  321 — 354.  Compare 
this  vol.,  ii,  158;  Coehn  and  Osaka,  Abstr.,  1903,  ii,  261). — A  con- 
siderable part  of  the  paper  is  devoted  to  the  classification  of  diiferent 
cases  of  anodic  oxide  formation  on  the  basis  of  Nernst's  theory  of 
E.M.F.  The  first  large  group  includes  instances  of  oxide  formation 
with  simultaneous  change  of  valency,  the  cases  (a)  where  the  metal  of 
the  anode  itself  is  dissolved,  and  (h)  where  the  metallic  ions  in  the 
solution  take  up  extra  charges,  being  distinguished.  The  other  main 
group  comprises  cases  of  oxide  formation  without  change  of  valency, 
and  includes  («)  the  formation  of  simple  from  complex  ions  by  the 
oxidation  of  one  of  the  components  of  the  latter,  {b)  the  formation  of 
simple  ions  from  complex  anions  containing  oxygen  by  increasing  the 
hydrogen  ion  concentration  at  the  anode. 

The  deposition  on  the  platinum  anode  of  the  oxides  of  copper,  silver, 
cobalt,  nickel,  iron,  and  aluminium  by  electrolysis  of  solutions  con- 
taining complex  ions  in  which  the  respective  metals  are  present  is 
described.  In  the  case  of  copper,  the  complex  ammonium  salt  was 
employed,  and,  owing  to  oxidation  of  the  ammonia,  the  metal  was 
deposited  as  hydrated  cupric  oxide.  It  was  observed,  however,  that  the 
proportion  of  water  in  the  hydrated  oxide  was  much  less  than  that 
required  for  the  formation  of  the  normal  hydroxide,  and  as  in  another 
experiment  the  green  precipitated  hydroxide,  suspended  in  sodium 
hydroxide,  was  deposited  on  the  anode  during  electrolysis  as  a  black 
oxide  containing  very  little  water,  it  is  considered  that  the  current 
exerts  a  dehydrating  effect  by  endtjsmotic  action. 

Iron,  cobalt,  and  nickel  can  bo  made  [)a.ssive  in  various  ways,  and 
it  has  been  .suggested  that  this  behaviour,  as  shown  by  the  fact  tliat 
on  anodic  polarisation  in  alkalis  oxygen  is  evolved  by  small  currents, 
as  in  the  case  of  platinum,  is  due  to  the  formation  of  a  surface  film  of 
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oxide.  With  the  object  of  testing  this  theory,  platinum  anodes  have 
been  coated  with  the  finely-divided  metals  and  with  the  oxides  as 
described  above,  and  it  was  found  that  the  potential  at  which  oxygen 
is  evolved  is  exactly  the  same  for  the  metal  as  for  the  oxide  and  much 
lower  than  for  platinum  itself,  so  that  the  anodic  behaviour  of  the 
metals  seems  to  be  determined  by  a  coating  of  oxide.  The  authors 
regard  these  results  as  strongly  supporting  the  view  that  the  passivity 
of  the  three  metals  in  question,  at  least  for  anodic  polarisation  in 
alkali,  is  due  to  the  presence  of  a  surface  film  of  oxide.  G.  S. 

Ferromanganese  Anodes  in  Solutions  of  Sodium  Hydr- 
oxide. George  R.  White  (/.  Physical  Chem.,  1906,  10,  502 — 513). 
— When  a  current  is  passed  with  a  ferromanganese  anode  through  a 
solution  of  sodium  hydroxide  at  the  ordinary  temperature,  .sodium  per- 
manganate is  produced  directly  at  the  anode,  irrespective  of  the  con- 
centration of  the  alkali  or  strength  of  current ;  any  reduction  to 
manganate  occuri  ing  at  this  temperature  is  caused  by  organic  impurity 
present  in  the  solution.  At  95%  however,  the  solution  of  permanganate 
is  reduced  to  manganate  by  the  hydrogen  at  the  cathode ;  this  is 
proved  by  surrounding  the  platinum  cathode  with  a  porous  cell  con- 
taining permanganate  solution,  using  the  ferromanganese  anode  in  the 
solution  of  alkali  hydroxide.  An  alkaline  solution  of  permanganate 
does  not  undergo  change  at  95° ;  oxygen  is  not  evolved  as  has  been 
sometimes  stated. 

The  formation  of  permanganate  from  a  ferromanganese  anode  takes 
place  even  with  very  minute  currents  ;  it  cannot  owe  its  origin  to  the 
action  of  manganese  on  the  alkali,  because  such  action  gives  rise  with 
a  low  current  density  only  to  manganous  hydroxide. 

Manganous  hydroxide  in  presence  of  alkali  can  be  oxidi.^ed  electro- 
lytically  to  manganese  dioxide,  but  not  to  permanganate. 

W.  A.  D. 

Electrical  Phenomena  accompanying  the  Decomposition  of 
Ammonium.  I  and  II.  Alfred  Coehx  {Chem.  C'enir.,  1906, 
ii,  409—410;  from  Xachr.  K.  Ges.  U'tss.  6y«in^en,  1906,  100— 105, 
106 — 109). — The  assumption  that  the  decomposition  of  metallic 
ammonium  into  non-metallic  ammonia  and  hydrogen  would  be  accom- 
panied by  radioactive  phenomena  was  verified  by  presenting  decom- 
posing ammonium  amalgam  to  an  electroscope,  when  it  was  found  that 
a  visible  deflection  was  produced  with  only  0*00004  gram  of  ammonium. 
The  experiments  wore  repeated  with  variations  in  the  sensitiveness  of 
the  electrometer.  The  ammonium  was  shown  to  set  free  positive 
particles  in  decomposing.  This  evolution  of  positive  particles  is 
increa-sed  by  giving  the  amalgam  a  positive  charge,  but  is  diminished 
by  a  negative  charge.  P.  H. 

The  Blectrocapillary  Function.  III.  L^on  G.  Gout  {Ann. 
Chim.  Phys.,  1906,  [viii],  9,  75— 139).— A.  reauvieol  work  already 
published  (compare  Abstr.,  1901,  ii,  435,  592;  1902,  ii,  194,  487; 
Compt.  rend.,  1903,  136,  653).  M.  A.  W. 
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Determination  of  Melting  Points  by  Optical  Methods. 
CoRNELio  DoELTER  (Zeit.  UleJctroc/iem.,  190G,  12,  617 — 621). — Many- 
silicates  fuse  so  slowly  that  their  melting  points  are  not  marked  by 
any  retardation  of  the  rise  of  temperature.  In  such  cases  the 
powdered  substance  is  placed  on  a  small  plate  of  quartz  heated  in  an 
electric  resistance  furnace  and  the  powder  observed  by  a  microscope 
while  the  temperature  is  slowly  raised.  The  beginning  of  fusion  is 
marked  by  a  rounding  of  the  sharp  edges,  the  angular  particles  finally 
being  changed  into  vitreous  drops.  The  powder  may  also  be  photo- 
graphed at  different  temperatures.  There  is  usually  a  considerable 
interval  of  temperature  between  the  beginning  and  the  end  of  the 
fusion.  The  following  natural  minerals  were  examined  :  albite, 
NaAlSigOg,  1130°  to  1215°;  oligoclase,  2NaAlSi308,CaAl2Si208,  1160° 
to  1240°;  labradorite,  3NaAlSi308,4CaA]2Si20g,  1185°  to  1275°; 
anorthite,  CaAl2Si208,  1255°  to  1340°.  An  artificial  labradorite, 
2CaAlSi208,NaAl2Si30s,  melted  between  1190°  and  1240°  and  artificial 
anorthite,  CaAlSi208,  between  1275°  and  1345°  to  1350°.  T.  E. 

Temperature  of  Non-luminous  Flames  Coloured  by  Metallic 
Salts.  F.  KuRLBAUM  and  Gunther  Schulze  {Chem.  Cent?:,  1906,  ii, 
486  ;  from  £er.  DeuL  physihil.  Ges.,  1906,  4,  239— 247).— The  author 
has  measured  the  temperatures  of  various  non-luminous  flames  on 
introducing  metallic  salts  into  them,  and  has  obtained  the  following 
results:  spirit  flame,  1409°  (NagCOg)— 1476°  (TlCl) ;  Bunsen  flame, 
1660°  (Na2C03)— 1812°  (RbCl) ;  hydrogen  flame,  1844°  (LiCl)— 1954° 
(KCl).  The  temperature  is  increased  by  the  introduction  of  a  second 
salt,  the  increase  being  greater  in  proportion  to  the  difference  in  wave- 
lengths. The  salts  which  relatively  produce  the  greatest  increase  of 
temperature  are  those  which  are  most  highly  ionised.  P.  H. 

New  Method  for  the  Standardisation  of  Thermometers 
below  0°.  Theodore  W.  Kichards  and  Frederick  G.  Jackson  [Zeit. 
physiJcal.  Chem.,  1906,  56,  362 — 365.  Compare  Richards,  Abstr.,  1903, 
ii,  354). — When  a  thermometer  of  known  accuracy  has  been  used  to 
determine  the  freezing  point  of  hydrochloric  acid  solutions  of  different 
strengths  under  standard  conditions,  then  the  depression-concentration 
curve  obtained  may  serve  as  a  means  of  standardising  any  other 
thermometer  below  0°.  The  freezing  point  of  a  hydrochloric  acid 
solution  is  determined  with  this  second  thermometer  under  the  same 
standard  conditions,  and  the  acid  solution  is  analysed.  From  the 
normal  curve  already  obtained,  the  true  freezing  point  of  the  solution 
may  be  read  off,  and  the  correction  to  be  applied  to  the  thermometer 
is  thus  ascertained.  The  following  table  gives  the  relationship  found 
by  the  author  between  the  strength  of  the  hydrochloric  acid  solutions 
and  the  freezing  point  depression  : 


Depression  of 

Strength  of 
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the  freezing  ])oint. 

sohition. 

the  freezing 
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0-663  normal 

ro 

0-277      ,, 

3-0 

0-773      ,, 

1-6 

0-409      ,, 

3-5 

0-88(J      ,, 
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Transition  Temperature  of  Sodium  Bromide.  A  New  Fixed 
Point  in  Thermometry.  Theodore  W.  Richards  and  Roger  C 
Wells  {Zeit.  physikal.  Ghera.,  1906,  66,  348—361.  Compare  Richards 
and  Churcbill,  Abstr.,  1898,  ii,  555  ;  1899,  ii,  354).— For  the 
purposes  of  this  research  it  was  found  impossible  to  purify  sodium 
bromide  satisfactorily  by  mere  recrystallisation,  and  recourse  was  had 
to  tiie  preparation  of  hydrobromic  acid  from  carefully  purified 
bromine  and  subsequent  neutralisation  with  pure  sodium  carbonate. 
The  salt  so  obtained  gave  on  analysis  a  weight  of  silver  bromide  which 
involves  23008  as  the  atomic  weight  of  sodium,  if  107*93  and  79"955 
are  assumed  as  the  atomic  weights  of  silver  and  bromine  respectively. 

The  transition  temperature  of  the  purest  sodium  bromide  was 
determined  with  the  usual  precautions,  and  found  to  be  50'674°  on 
the  hydrogen  scale.  This  transition  point  is  very  suitable  for  the 
standardisation  of  thermometers,  although  perhaps  less  accessible  than 
the  transition  temperature  of  sodium  sulphate,  on  account  of  the 
greater  diflaculty  of  procuring  really  pure  sodium  bromide.     J.  C.  P. 

Apparatus  for  Lecture  Demonstration  in  Physical 
Chemistry.  Iwan  Schroder  {Ghem.  Gentr.,  1906,  ii,  391 ;  from  Zeit. 
diem.  Aj)paratenkunde,  1906,  1,  427 — 430). — A  thermoscope  for 
demonstrating  the  thermal  effects  of  solution,  and  a  differential  gas 
thermometer  for  showing  the  abjiormal  expansion  of  dissociating 
gases.  P.  H. 

Calculation  of  Chemical  Equilibria  from  Thermal  Measure- 
ments. Walther  Nernst  {Ghem.  Gentr.,  1906,  ii,  397 — 400;  from 
Nachr.  K.  Ges.  Wiss.  Gottingen,  1906,  1 — 40). — A  mathematical  inves- 
tigation of  the  relations  between  heat  and  chemical  afiinity.       P.  H. 

A  Thermochemical  Relationship  enunciated  by  Julius 
Thomson.  Emil  Rose  {Ghem.  Gentr.,  1906,  ii,  595  ;  from  Physikal. 
Zeit.,  7,  503 — 505). — Measurements  of  the  heat  change  on  mixing  water 
with  the  various  fatty  alcohols  show  that  this  is  not  equal  to  zero  at 
the  boiling  points  of  the  alcohol-water  mixtures,  as  has  been  stated  to 
be  the  case  by  J.  Thomson.  The  relationship  holds  approximately  in 
the  case  of  ethyl  alcohol,  but  there  are  considerable  deviations  with 
methyl  and  propyl  alcohols.  H.  M.  D. 

Comparisons  between  the  Alkali  and  Alkaline  Earth  Oxides. 
Robert  de  Forcband  {Ann.  Ghim.  Phys.,  1906,  [viii],  9,  139—144).— 
Certain  thermo-chemical  values  of  the  alkaline  and  alkaline  earth  metals 
are  tabulated  in  the  original  (compare  this  vol.,  ii,  445),  and  curves  are 
also  given  in  which  these  values  as  ordinates  are  plotted  against  the 
equivalents  of  the  metals  as  abscissas.  In  respect  of  all  the  thermo- 
chemical properties  examined,  lithium  behaves  as  if  it  were  an  alkaline 
earth  metal.  M.  A.  W. 

Studies  in  Vapour  Composition.  IV.  Hector  R.  Carveth  and 
J.  P.  Maonusson  {J.  Physical  Ghem.,  1906,  10,  445— 454).— The 
development  is  traced  of  the  various  forms  of  apparatus  used  in  the 
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determination  of  molecular  weight  by  the  ebnllioacopic  method  ;  the 
principal  features  of  the  more  recent  forms,  involving  vapour  heating, 
are  discussed,  and  a  modified  form  is  described  for  which  the  advan- 
tages claimed  are  :  (1)  that  it  is  compact  and  easily  manipulated ;  (2) 
that  parts  liable  to  break  are  easily  replaceable.  The  special  features 
of  the  new  form  are  a  reflux  condenser  provided  with  a  mercury  trap 
and  a  separate  boiling  vessel.  W.  A.  D. 

Surface  Tension  of  Aqueous  Solutions.  Geza  Zempl^n  {Ann. 
Physik,  1906,  [iv],  20,  783— 797).— It  was  shown  by  Ramsay  and 
Shields  that  the  temperature-coefficient  of  the  molecular  surface 
energy  of  liquids  is  constant,  the  value  being  about  2'1.  In  the  case 
of  water,  the  value  of  the  constant  indicates  association.  The  author 
has  investigated  the  value  in  the  case  of  aqueous  solutions,  taking  as 
the  molecular  weight  the  value  (/Xj  +  c/Ao)/!!  +c{l  +d)},  where  fi-^^  is  the 
molecular  weight  of  water  at  the  same  temperature  as  determined 
from  the  svirface  tension,  /Xg  the  molecular  weight  of  the  solute,  c  the 
ratio  of  the  concentrations  of  solute  and  water,  and  d  the  degree  of 
dissociation.  Experiments  were  made  with  solutions  of  silver  nitrate, 
carbamide,  and  sodium  chloride  at  various  concentrations  and  tempera- 
tures, and  the  value  of  the  constant  is  found  to  vary  only  between 
2'05  and  2'31  throughout  the  whole  range,  indicating  that  the  water 
has  the  same  degree  of  association  in  its  solutions  as  when  pure.  The 
constancy  was  better  when  the  dissociation  was  allowed  for  than  when 
it  was  neglected.  L.  M.  J. 

Coefficient  of  Internal  Friction  of  Mixtures  of  Argon  and 
Helium.  Paul  Tanzler  {Chem.  Cenir.,  1906,  ii,  487;  from  Ber. 
Deut.  physikal.  Ges.,  1906,  4,  222 — 235). — The  measurements  were 
made  with  the  object  of  testing  the  formula)  proposed  by  Puluj, 
Sutherland,  and  Thiesen.  Sutherland's  formula  for  the  connection 
between  temperature  and  internal  friction  is  trustworthy,  whereas 
Puluj's  formula  is  only  approximately  correct ;  Thiesen's  theory  was 
also  confirmed.  The  following  numerical  values  were  obtained  for  the 
coeflScients  of  internal  friction  at  three  temperatures.  For  argon,  rj  = 
2200x10-7  at  12°,  2746  xlO-^  at  99-6°,  and  3231  x  10"' at  183°; 
and  for  helium,  t;  =1969x10-^  at  15-3°,  2348  xlO'^  at  99-6°,  and 
2699  X  10"'^  at  184'6°.  The  addition  of  helium  raises  the  coeflicient  for 
argon.  P.  H. 

Friction  of  Gaseous  Mixtures.  Max  Thiesen  {Cfiem.  Centr., 
1906,  ii,  487;  irom  Ber.  Deut.  physikal.  Ges.,  1906,  4,  236—238).— 
It  is  pointed  out  that  by  means  of  the  author's  theory  it  is  possible 
to  calculate  the  coefficient  of  friction  of  any  mixture  of  two  gases  for 
any  temperature  with  the  aid  of  eight,  or  possibly  even  fewer,  con- 
stants. P.  H. 

Dissociation  of  Water  Vapour.  I.  H.  von  Wartenberg  {Zeit. 
physikal.  Chem.,  1906,  56,  513 — 533). — In  measuring  the  dissociation 
of  water  vapour  at  high  temperatures,  two  methods  were  used.  In  the 
first  method,  water  vapour,  cither  pure  or  mixed  Avith  small  quantities 


GENERAL  AND   PHYSICAL   CHEMISTRY.  729 

of  electrolytic  gas,  was  passed  through  a  strongly  heated  vessel  and 
the  issuing  gas  was  analysed.  From  the  results  of  this  analysis  and 
the  rate  of  passage  of  the  water  vapour,  the  equilibrium  prevailing 
in  the  heated  vessel  could  be  ascertained.  The  vessel  in  question  was 
constructed  finally  of  porcelain,  after  silver,  platinum,  and  quartz  had 
been  found  unsuitable.  Experiments  of  a  preliminary  nature  were 
made  by  this  method,  and  the  percentage  dissociation  about  1130°  was 
found  to  be  nearly  0'007.  These  preliminary  results  indicate  that  the 
combination  of  hydrogen  and  oxygen  about  1100^  is  a  termolecular 
reaction,  and  experiments  of  a  similar  kind  lead  to  the  same  conclusion 
in  regard  to  the  combination  of  carbon  monoxide  and  oxygen  at 
1200—1300°. 

i  The  second  method  was  essentially  that  used  by  Lowenstein  (this 
vol.,  ii,  272),  the  temperature  in  the  oven  being  determined  by  an 
optical  method.  The  tube  connected  with  the  manometer  (see  loc.  cii.) 
was  constructed  of  iridium  instead  of  platinum,  and  this  allowed 
experiments  to  be  carried  out  at  higher  temperatures,  with  the  follow- 
ing results:  1882°,  1-18  per  cent,  dissociation;  1984°,  1-77  per  cent, 
dissociation.  J.  C.  P. 

Dissociation  of  Water  Vapour.  II.  Walther  Nernst  and 
H.  VON  Wartenberg  {Zeit.  phf/sikal.  Chem.,  1906,  56,  534 — 547. 
Compare  preceding  abstract). — In  these  more  accurate  experiments 
the  authors  passed  a  current  of  water  vapour  mixed  with  small 
quantities  of  electrolytic  gas  through  a  porcelain  vessel  shaped  like  a 
pipette.  Of  the  two  tubes  attached  to  the  bulb  of  this  vessel,  one 
was  0*5  mm.  in  diameter,  the  other  was  6  mm.  in  diameter.  Through 
the  former  the  vapour  from  the  vessel  passed  into  a  eudiometer  tube 
filled  with  mercury  ;  through  tlie  latter,  a  thermocouple  was  inserted 
into  the  bulb.  The  vessel  was  surrounded  by  a  platinum  tube,  raised 
electrically  to  a  high  temperature,  and  this  tube  in  its  turn  was 
embedded  in  magnesia. 

The  following  values  were  obtained  for  the  percentage  dissociation 
at  the  temperatures  given:  1124°,  0-0078  percent.;  1207°,  00189 
per  cent. ;  1288°,  about  0*034  per  cent.  The  experimental  values  are 
reproduced  very  satisfactorily  by  the  formula :  log2a^/P{2  + 
0-01a:)(l—001x)2=  11-46— 25030/r+  2-38  log  T'/IOOO  -  l-38.10-»(r- 
1000)-  0-685-10-'(2'2  -  10002),  where  x  is  the  percentage  dissociation, 
P  is  the  pressure  of  the  gas  mixture,  and  T  is  absolute  temperature. 

The  paper  contains  also  a  calculation  of  the  E.M.F.  of  the  hydrogen- 
oxygen  gas  cell;  it  is  found  that  £=  1-232  -  000085(<  -  17),  a  value 
which  is  probably  correct  to  within  a  few  millivolts  (compare  Preuner, 
Abstr.,  1903,  ii,  51).  J.  C.  P. 

General  Method  of  Calculation  in  Kinetics  :  The  Method  of 
Areas.  A  Method  of  Approximate  Eflfective  Averages.  Ralph  E. 
DE  LiuY  {J.  rhij^icoU  CJuivi.,  190G,  10,  423— 444).— The  author  con- 
siders the  methods  hitherto  available  for  the  intogi-ation  of  differ- 
ential equations  of  the  general  type  dxjdt  =  K{A  -  x)\li  -  x)"'(C'  -  «)'», 
and    suggests   a   new    and     simplified    method    of   treatment.      The 
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equation  is  used  in  the  form  x  =  Kj    F(x).dt,  or,  in  the  case  of  reverse 

J  o 

or  successive  reactions,  in  the  form  x  =  Ky  j    F^  {x).dt  ±  K.^.  l     F.^{x).dt. 

Jo  "Jo 

The  function  F{x)   is  plotted  against  t,  and  the  areas  /    F(x).dt  are 

J  o 
measured  by  means  of  a  planimeter ;  the  values  of  ^  are  calculated 

from  the  values  of  x  and  the  correctness  of  the  assumed  function  F{x) 
tested.  Alternative  approximate  methods  of  treatment  ai-e  also  given, 
and  a  comparison  is  made  of  the  results  of  the  different  methods 
by  applying  them  to  a  number  of  cases  in  which  measurements  have 
been  made.  W.  A.  D. 


Law  of  Distribution  in  the  Case  in  which  One  of  the  Phases 
possesses  Mechanical  Rigidity :  Adsorption  and  Occlusion. 
Morris  \y.TRAVEHs(A-oc.  /%.  >Soc.,  1906,  78,  A,  9— 22).— The  author 
has  investigated  the  occlusion  of  hydrogen  and  carbon  dioxide  by 
carbon  and  determined  the  pressure  of  the  gas  and  its  concentration 
in  the  solid  at  various  temperatures  between  100°  and  --  78°  in  the  case  of 
carbon  dioxide,  and  at -190°  in  the  case  of  hydrogen.  The  results 
show  that  the  pressure  concentration  curves  may  be  represented  by  the 
formula  '^jt»/a:  =  constant,  the  value  of  x  inci'easing  as  the  temperature 
falls.  Thus,  in  the  case  of  carbon  dioxide,  n  =  2  at  100°,  and  =  3  at 
0°.  At  -78°,  fair  approximation  to  '^/p/x  —  const,  is  obtained.  For 
hydrogen,  at  -190°,  the  value  of  n  is  approximately  3.  The  curves  are 
similar  in  form  to  those  obtained  by  Hoitsema  for  the  occlusion  of 
hydrogen  by  palladium  (Abstr.,  1895,  ii,  388),  his  isothermal  at  0°  being 
almost  identical  with  that  for  carbon  dioxide  and  carbon  at  -78°.  The 
author  does  not  consider  the  suggestion  of  Hoitsema,  that  the  hydro- 
gen is  dissociated  into  single  atoms,  to  be  probable.  The  results  are 
also  analogous  with  those  obtained  by  Schmidt  (Abstr.,  1895,  ii,  39) 
for  the  partition  coefficient  between  charcoal  and  various  solutions.  As 
the  author's  results  indicate  an  increase  in  the  value  of  n,  with  increas- 
ing complexity  of  the  gas,  the  complete  removal  of  dyes,  &c.,  from 
solution  by  charcoal  is  not  surprising.  L.  M.  J. 

Influence  of  Strong  Electrol3rtes  on  Partition  Phenomena. 
Harry  M.  Dawson  {Zeit.  physikal.  Chem.,  1906,  56,  605— 611).— In 
connexion  with  recent  papers  by  Levin  (this  vol.,  ii,  527)  and  others, 
the  author  points  out  that  earlier  work  by  himself  and  McCrae  (Trans., 
1901,  79,  493)  bears  on  the  same  subject.  From  this  earlier  work,  and 
from  experiments  made  by  the  author  on  the  partition  of  iodine 
between  water  (or  salt  solutions)  and  carbon  disulphido,  it  appears  that 
the  order-  of  the  anions,  arranged  according  to  the  increasing  magni- 
tude of  their  influence  in  diminishing  the  solubility  of  ammonia  and 
iodine  in  water,  is  :  iodide,  bromide,  nitrate,  chloride,  oxalate,  sulphate. 
The  order  is  the  same  for  ammonia  and  iodine,  and,  on  the  whole, 
parallel  to  that  deduced  from  experimental  work  with  other  sub- 
stances. J«  ^'  !*• 


GENERAL  AND   PHYSICAL   CHEMISTRY.  731 

Limited  Miscibility  of  Liquids.  The  System  Diphenylamine 
and  Carbon  Dioxide.  Ernst  H.  Buchner  {Zeit.  physikal.  CJiem., 
1906,  56,  257 — 318). — The  author  discusses  the  nature  of  the 
equilibrium  liquid-vapour  for  a  system  of  two  partially  miscible 
liquids,  and  the  manner  in  which  this  equilibrium  is  affected  by  altera- 
tions of  pressure,  temperature,  and  concentration.  In  regard  to  the 
influence  of  temperature,  three  cases  are  distinguished  :  (1)  the  misci- 
bility increases  with  falling  tempei-ature  ;  (2)  the  miscibility  increases 
with  rising  temperature  and  the  two  liquid  phases  become  identical  ; 
(3)  the  miscibility  increases  with  rising  temperature,  and  one  of  the 
liquid  phases  becomes  identical  with  the  vapour. 

The  author  discusses  farther  the  character  of  the  equilibrium  to  b6 
expected  when  the  system  comprises  also  one  of  the  components  as  a 
solid  phase.  An  example  of  one  type  is  found  in  the  system  diphenyl- 
amine -H  carbon  dioxide,  for  which  some  of  the  equilibrium  curves 
have  been  experimentally  traced.  In  this  case  the  miscibility 
diminishes  as  the  temperature  rises.  J.  C  P. 

A  Specially  Simple  Case  of  Intermediate  Reactions.  Emil 
Abel  {Zeit.  physikal.  Chem.,  1906,  56,  558 — 564). — When  a  reaction 
is  studied  which  may  take  place  in  n  stages  (for  example,  the  hydro- 
lysis of  a  compound  containing  n  groups  capable  of  hydrolysis)  the  con- 
stancy of  the  expression  l/<.logrt/(a  -  a)  would  usually  be  regarded  as 
proof  that  the  reaction  (hydrolysis)  was  completed  directly  in  one 
.stage.  The  author  points  out,  however,  that  the  foregoing  expression 
would  be  constant  also  where  the  reaction  (hydrolysis)  takes  place  in 
stages,  provided  that  the  velocity  coeflicients  of  the  intermediate 
reactions  fulfilled  the  following  condition:  /fc„  rytn—j  :...,: /fcj  = 
n:a-\: :  1.  J.  C.  P. 

Hydrolysis  of  the  Esters  of  Polyhydric  Alcohols.  E.mil 
Ahel  {Zeit.  KUktrocIiCvi.,  1906,  12,  681— 682).— The  fact  that  the 
hydrolysis  of  ethylene  di:icetate  and  of  triacetin  by  pota.ssium  hydr- 
oxide in  homogeneous  solutions  are  both  bimolecular  reactions  is  most 
simply  explained  by  supposing  that  the  velocities  of  hydrolysis  of 
ethylene  diacetate  and  monoacetate  are  in  the  ratio  2:1,  and  that  the 
velocities  for  the  three  glyceryl  salts  are  in  the  ratio  3:2:1.  This  is 
explained  readily  by  the  view  that  molecular  collision  must  precede 
reaction,  becatise  in  the  salts  containing  two  or  three  acid  i*adicles  the 
chance  of  impact  between  one  of  them  and  a  hydroxy  1  group  is  two  or 
three  times  greater  than  it  is  in  the  case  of  a  salt  with  one  acid 
radicle.  T.  E. 

Kinetics  of  the  Splitting-off  of  the  Acyl  Groups  of  the 
Esters  of  Polyhydric  Alcohols  by  Hydroxyl  Ions  in  Aqueous 
Homogeneous  Systems.  Kgheut  Krk.m.\nn  {Monatsh.,  1906,  27, 
607—626.  Compare  Abstr.,  1905,  ii,  630;  I^wkowitsch,  Abstr.,  1900, 
ii,  323  ;  Balbiano,  Abstr.,  1902,  ii,  450  ;  1903,  i,  547  ;  this  vol.,  i,  186). 
— The  constants  for  tho  rates  of  the  hydrolysis  of  ethylene  diacetate  and 
of  triacetin  by  atjueous  sodium  hydroxide  at  0°  and  19*8'^,  when  calcu- 
lated by  means  of  the  formula  for  bimolecular  reactions,  remain  almost 
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unchanged  to  the  completion  of  the  hydrolysis,  when  there  is  a  slight 
diminution  of  the  velocity,  whereas  if  calculated  for  termolecular  or  for 
quadrimolecular  reactions  the  velocity  constant  increases  steadily.  The 
hydrolysis  of  the  esters  of  polyhydric  alcohols  is  therefore  a  bimolecu- 
lar  reaction ;  the  steadiness  of  the  constant  when  calculated  for  a 
reaction  of  the  second  order  shows  that  the  rate  of  hydrolysis  of  the 
different  acetyl  groups  must  vary  only  slightly,  so  that  the  whole 
leaction  resembles  the  hydrolysis  of  an  ester  of  a  monohydric  alcohol 
by  means  of  the  equivalent  amount  of  an  alkali  hydroxide. 

Ethyl  acetate  has  the  average  velocity  of  hydrolysis  constant  A;  =  1  "03, 
ethylene  diacetate  A;  =  2  5,  and  triacetin  7c  =  36  at  0°;  the  velocity  of 
hydrolysis  of  the  ester  of  a  dihydric  alcohol  is  more  than  twice,  and 
that  of  the  ester  of  a  trihydric  alcohol  more  than  thrice,  that  of  the 
ester  of  a  monohydric  alcohol. 

From  the  rates  of  hydrolysis  of  ethylene  diacetate  in  0*1  and  0*5  A^, 
and  of  triacetin  in  0'073  and  0-485iV^  solutions,  the  order  of  the 
reactions  as  calculated  by  van't  Hoff's  formula, 

n  =  \og{dcJdt^ :  dcJdt„)/\og{c-i :  c^), 
is  for  glycol  diacetate  w  =  2'4,  and  for  triacetin  n  —  2'2,  but,  as  calculated 
by  Noyes'  formula,  n=\  +  ln{t^  :  t.^l].7i{^Ca  :  -fia)  ',   ethylene  diacetate 
has  n  -  1'92,  and  triacetin  n  =  TSS,  whilst  for  a  reaction  of  the  second 
order  the  theoretical  value  is  n  =  2'00. 

The  temperature-coefficients,  as  calculated  from  the  rate  of  hydrolysis 
of  ethyl  acetate,  ethylene  diacetate,  and  triacetin  at  0°  and  19  8°,  are 
]n  +  \^lkt  =  2-14,  2-25,  and  205  respectively.  G.  Y. 

Earlier  Methods  for  the  Estimation  of  Hydrolysis.  A  lexander 
Naumann  and  Adolf  RCcker  (J.  pr.  Chem.,  1906,  [ii],  74,  209—217). 
— A  resume  of  the  methods  which  have  been  described  by  various 
authors  for  the  estimation  of  hydrolysis.  G.  Y. 

Estimation  of  Hydrolysis  by  Distillation.  Alexander 
Naumann  and  Wilhelm  Muller  (J.  2^'-  Chem.,  1906,  [ii],  74, 
218 — 221.  Compare  preceding  abstract). — The  hydrolysis  of  sodium 
phenoxide  in  aqueous  solution  is  estimated  by  distilling  500  c.c.  of  a 
solution  of  known  strength  from  a  flask,  the  volume  being  maintained 
constant  throughout  the  distillation  by  addition  of  water;  the  amount 
of  phenol  is  determined  in  an  aliquot  part  of  the  distillate  by  titration 
with  a  solution  of  potassium  bromide  and  bromate.  A  convenient 
form  of  apparatus,  in  which  the  distillate  is  collected  in  a  burette 
cooled  if  necessary  by  a  water-jacket,  is  described  and  figured. 

This  process  is  applicable  to  the  estimation  of  hydrolysis  in  all  cases, 
for  example,  ammonium  salts,  where  a  product  of  the  hydrolysis  distils 
with  the  solvent.  G.  Y. 

Method  for  Determining  Velocities  of  Saponification.  James 
Walkku  {I'roc.  Roy.  Soc,  1906,  78,  A,  157— 160).— The  progress  of  a 
chemical  action  in  which  electrolytes  are  involved  may  sometimes  be  fol- 
lowed by  measuring  the  electrical  conductivity  of  the  solution  at  definite 
intervals  (compare  Walker  and  Kay,  Trans.,  1897,71,  489)  when  there 
is  a  considerable  difference  in  conductivity  between  the  initial  and 
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final  stages  of  the  action  and  the  change  in  conductivity  is  proportional 
to  the  progress  of  the  reaction.  These  conditions  are  fulfilled  in  the 
saponification  of  methyl  acetate  by  sodium  hydroxide  ;  the  divergence 
from  the  mean  value  of  the  constant  for  a  bimolecular  reaction  is  very 
small,  so  that  the  method  is  at  least  as  accurate  as  the  ordinary  titra- 
tion process,  and  much  more  convenient. 

Details  of  the  measurements  and  a  simplified  method  for  calculating 
the  constant  are  given  in  the  paper.  G.  S. 

Cause  of  the  Catalytic  Effect  of  Hydrogen  and  Hydroxyl 
Ions  on  Hydrolytic  Reactions.  Paul  Rohlaxd  {Zeit.  physikal. 
Chem.,  1906,  56,  319—320.  Compare  A bstr.,  1903,  ii,  16).— It  is  sup- 
posed that  the  cause  of  catalytic  acceleration  in  these  reactions  is  the 
formation  of  undissociated  water,  which  is  specially  reactive  because  it 
is  in  statu  nascendi.  This  water  is  produced  from  the  hydroxyl  ion  of 
water  and  the  hydrogen  ion  of  the  acid,  or  from  the  hydrogen  ion  of 
water  and  the  hydroxyl  ion  of  the  base.  J.  C.  P. 

AflBnity  Constants  of  Amphoteric  Electrolytes.  I.  Methyl 
Derivatives  of  p-Aminobenzoic  Acid  and  of  Glycine.  Johx 
JoHysTox  {Proc.  Roy.  Soc,  1906,  78,  A,  82—102.  Compare  Winkel- 
blech,  Abstr.,  1901,  ii,  370;  Walker,  Abstr.,  190-1,  ii,  309;  1905, 
ii,  138).— The  effect  of  successive  introductions  of  a  methyl  group  on 
the  acid  and  basic  strength  of  the  two  amino-acids  at  25°  has  been 
investigated.  The  dissociation  constant  as  base,  ko,  was  determined  by 
the  catalysis  of  methyl  acetate ;  in  the  few  cases  in  which  this  method 
was  inapplicable,  the  solubility  method  of  Lijwenherz  and  the  distribution 
method  of  Farmer  and  Warth  (Trans.,  1904,  85,  1713)  were  employed. 
The  acidic  constant,  ka,  was  determined  either  by  electrical  conductivity 
measurements  (compare  Walker,  loc.  cit.)  or  by  the  catalytic  action  of 
the  sodium  salt  on  methyl  acetate,  as  employed  by  Shields  (Abstr.,  1893, 
ii,  448).  It  was  found  that  the  mono-  and  di-methyl  dei-ivatives  of 
j'j-aminobenzoic  acid  can  be  prepared  very  satisfactorily  by  the  action 
of  methyl  sulphate  on  the  acid ;  under  proper  conditions  the  yields  are 
almost  quantitative. 

The  value  of  kh  for  /^-aminobenzoic  acid,  according  to  Winkelblech 
(loc.  cit.),  is  2  54  X  10"'-,  and  the  majority  of  the  methyl  derivatives 
and  esters  prepared  by  the  author  show  basic  constants  which  do  not 
differ  greatly  from  that  of  the  acid  itself.     ^Benzohetaine, 

has  ki,  32"3  x  10"^-,  whilst  methyl  ^benzobetaine  hydroxide, 

COsMe-CgH^-NMea'OH, 
is  a  strong  base,  since  its  hydriodide  is  not  appreciably  hydrolysed  in 
aqueous  solution.  The  values' of  k„  for  mono-  and  di-methyl-/>-aniino- 
benzoic  acid  are  0-92  x  10  '^  and  0'94  x  10"-'  respectively,  the  acid  itself 
having  the  value  1  21  x  10~'.  ;j-Benzobetaine,  on  the  other  hand,  is  a 
very  weak  acid,  ka  being  approximately  1  x  10"*''. 

The  methyl  derivatives  of  glycine  containing  the  carboxyl  group,  as 
well  as  trimethyl  glycine  (betaine)  are  rather  weaker  bases  than  that 
substance  itself,  whilst  the  methyl  ester,  NHj'CHj-COjMe,  and  ethyl 
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betaine  hydroxide,  COgEt'CHg'NMeg'OH,  are  considerably  stronger. 
Dimethyl  glycine  has  ku  14  x  lO-^^,  The  theoretical  bearing  of  these 
results  is  discussed  in  the  paper  by  Walker  (see  next  pages).      G.  S. 

AflBnity  Constants  of  Amphoteric  Electrolytes.  II.  Methyl 
Derivatives  of  o-  and  ??i-Aminobenzoic  Acids.  Alexander  C. 
Gumming  (Proc.  Roy.  Soc,  1906,  1Q,A,  103 — 139.  Compare  preceding 
abstract). — The  effect  of  successive  introductions  of  a  methyl  group  on 
the  strength  of  o-  and  ??i-aminobenzoic  acids,  both  as  bases  and  acids, 
has  been  investigated.  The  determinations  of  the  basic  and  acidic 
constants  were  made  by  the  methods  enumerated  in  the  preceding 
abstract ;  in  addition,  the  hydrogen  ion  concentration  was  determined 
in  one  or  two  cases  by  the  ethyl  diazoacetate  catalysis  method  of 
Bredig  and  Fraenkel  (Abstr.,  1905,  ii,  692),  The  experiments  were 
carried  out  at  25°.  For  the  pui'pose  of  these  measurements,  several 
new  substances  have  been  prepared  and  examined. 

Methyl  m-aminobenzoate  hydrochloride,  GOoMe'CgH^'NHgjHGl,  forms 
crystals  melting  and  decomposing  at  201 — 202°. 

xn- Methyl aminobenzoic  acid  hydriodide,  GOoH'GgH^'NHMe,!!!,  pre- 
pared by  heating  ?n-aminobenzoic  acid  and  methyl  iodide  for  three 
hours  at  100°  in  a  sealed  tube,  occurs  in  crystals  melting  and  decom- 
posing at  215°.  The  acid  itself  forms  small,  colourless  crystals  melting 
at  147°.  An  attempt  was  made  to  prepare  this  acid  by  interaction  of 
molecular  quantities  of  sodium  m-aminobenzoate  and  methyl  sulphate, 
but  an  orange-coloured  substance  was  obtained,  which  proved  to  be  a 
mixture  of  the  mono-  and  di-methyl  acids  along  with  a  trace  of  some 
coloured  impurity.  These  acids  could  be  separated  by  conversion  into 
the  hydrochlorides  of  the  respective  methyl  esters  and  recrystallisation 
from  cold  alcohol.  Methyl  Ta.-methylaminobenzoate  hydrocldoride  forms 
crystals  which  melt  and  decompose  at  75 — 78°  and  lose  hydrogen 
chloride  on  exposure  to  air.  The  ester,  obtained  from  the  hydro- 
chloride by  treatment  with  water,  forms  crystals  melting  at  72°. 

Methyl  m-dimeihylaminobenzoate  hydrochloride, 
C02Me-C^H4-NMe2,HCl, 
forms  colourless  crystals  and  melts  at  175 — 177°. 

<NMe  ^^ 
pr\_^^0,  was  obtained  by  a  modification 

of  the  method  employed  by  Michael  and  Wing  (Abstr.,  1886,  148)  for 
the  preparation  of  the  ^tra-compound.  The  hydriodide  melts  at  180°, 
the  hydrochloride  at  192°. 

By  the  action  of  methyl  sulphate  on  anthranilic  acid,  methyl- 
anthranilic  acid,  and  not  its  methyl  ester,  is  obtained  (compare 
Willstiitter  and  Kahn,  Abstr.,  1904,  i,  235).  Ethyl  methylanthrani- 
late,  NHMe'G^H4'C02Kt,  is  a  colourless  oil  with  an  odour  of  jasmine, 
and  solidifies  below  18—20°. 

Anthranilic  acid  has  /t/,  1*3  x  10  "i- ;  the  constant  for  the  methyl 
and  ethyl  esters  is  slightly  larger,  whilst  the  mono-  and  dimethyl 
derivatives  of  the  acid  have  the  respective  values  094  x  10  ~^-  and 
0*28  X  10" '2.  When,  on  the  other  hand,  both  the  acidic  and  basic 
groups  undergo  methylation,  the  basic  character  is  considerably 
enhanced.     o-Benzobetaine  has  >!:«,  0*28  x  10  ~  ^2,  whilst   the   unstable 
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ethyl  o-benzobetaine  hydroxide  is  as  strong  a  base  as  sodium  hydroxide. 
The  value  of  ha  for  anthranilic  acid  is  1-04  x  10  "^  and  the  acidic 
character  diminishes  on  successive  replacement  of  the  hydrogen  atoms 
in  the  NH2  group. 

The  basic  constant  for  m-aminobenzoic  acid  is  13"3xl0~^2_  Jtg 
basic  character  is  not  seriously  affected  by  successive  replacement  of 
the  hydrogen  atoms  of  the  NH.^  group,  but  is  increased  by  esterifica- 
tion,  and  still  more  when  all  the  hydrogen  atoms  are  replaced  by 
methyl.  The  basic  constant  for  m-benzobetaine  is  34  x  10  ~i'^,  whilst 
methyl  m-benzobetaine  hydroxide  is  of  the  same  order  of  strength  as 
sodium  hydroxide.  The  acidic  constant  for  7?i-aminobenzoic  acid  is 
1*63x10"^;  for  the  mono-  and  di-methyl  derivatives,  0'8  x  10 ~^. 
»t-Benzobetaine,  like  the  corresponding  para -compound,  is  an  exceed- 
ingly weak  acid. 

The  dilution  law  for  simple  (weak)  bases  is  applicable  to  the  hydro- 
chloride of  anthranilic  acid. 

The  theoretical  bearing  of  the  above  results  is  discussed  in  the 
paper  by  Walker  (see  below).  G.  S. 

AflBnity  Constants  of  Amphoteric  Electrolytes.  III. 
Methylated  Amino-acids.  James  Walker  {Proc.  Roy.  Soc.,  1906, 
78,4,140—149.  Compare  Abstr.,  1904,  ii,  309;  1905,  ii,  138; 
Wegscheider,  Abstr.,  1895,  ii,  310;  1902,  i,  617;  ii,  494;  and  two 
preceding  abstracts). — The  basic  constant  kb  of  amino-bases  and  their 
alkyl  derivatives  is  a  function  of  the  hydration  as  well  as  of  the 
ionisation  ;  both  of  which  factors  may  be  affected  by  substitution, 
whilst  the  acidic  constant  depends  almost  exclusively  on  the 
ionisjition.  Since  the  acidic  constants  of  benzoic  acid  and  phenyl- 
acetic  acid  are  nearly  equal,  the  basic  constants  of  benzylamine  and 
aniline  might  be  expected  to  be  approximately  equal,  and  the  fact  that 
the  latter  is  by  far  the  weaker  base  is  to  be  ascribed  to  difference  of 
hydration.     Similar  reasoning  applies  to  ammonia  and  the  amines. 

In  amphoteric  electrolytes  there  is  the  possibility  of  dehydration  of 
the  basic  group  and  of  ring- formation ;  the  latter  factor  tends  to 
diminish  both  acidic  and  basic  constants.  The  small  acidic  constants 
of  glycine  and  its  derivatives  fwint  to  extensive  ring- formation  due  to 
the  proximity  of  the  acidic  and  basic  groups. 

When  the  mutual  intliience  of  the  acitlio  and  basic  groups  is  slight, 
as  in  7>-aminobenzoic  acid,  the  esterification  of  the  acid  does  not 
seriously  affect  the  value  of  tlie  basic  constant,  as  shown  by  a  com- 
parison of  the  basic  conatsmts  of  the  acid  in  question  and  its  mono-  and 
dimethyl  derivatives  with  those  of  the  corresponding  esters.  In  the 
orf/io-series,  stereochemical  influence  is  greater  than  in  the  ;>ara-series, 
but,  although  the  basic  const'ints  of  the  mono-  and  dimethyl  deriv- 
atives are  much  less  than  those  of  their  esters,  the  value  of  kt,  for  the 
ester  of  anthranilic  acid  is  only  slightly  greater  than  that  of  the  acid 
itself,  and  therefore  the  great  difforoncos  in  the  case  of  the  methyl 
derivatives  are  probably  to  be  referred  to  differences  of  hydration. 
The  glycine  esters  have  greater  basic  constants  than  the  corresponding 
acids,  as  is  to  be  ex|>ected  from  the  magnitude  of  the  stereochemical 
influence  in  these  compounds.  ^  G.  S. 
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Researches  on  Catalytic  Racemisation.  Chr.  Winthee  {Zeit. 
])hysikcd.  Chem.,  1906,  56,  465 — 511). — The  author  has  studied  the 
rate  at  which  active  mandelic  acid  is  racemised  by  heating  with  sodium 
or  potassium  hydroxide  at  100°  (compare  HoUemann,  Abstr.,  1899, 
ii,  282).  The  course  of  the  racemisation  is  that  of  a  reaction  of  the 
first  order,  and  the  values  obtained  for  the  velocity  coeflScient  are 
nearly  the  same  whether  sodium  or  potassium  hydroxide  is  used.  The 
mandelic  acid  concentration  exerts  a  relatively  small  influence  on  the 
velocity  coefficient,  but  as  the  alkali  concentration  is  increased  the 
velocity  coefficient  increases  rapidly,  at  a  greater  rate,  in  fact,  than  the 
alkali  concentration.  Some  experiments  were  carried  out  at  87  "3°,  and 
it  was  found  that  a  rise  of  12'4:°  caused  an  increase  in  the  velocity 
coefficient  in  the  ratio  1  :  3'3. 

The  racemisation  of  cZ-tartaric  acid  under  the  influence  of  sodium  or 
potassium  hydroxide  has  also  been  studied  (compare  Meissner,  Abstr., 
1897,  i,  460  ;  Hollemann,  Abstr.,  1898,  i,  515  ;  Boeseken,  ibid.,  561). 
For  the  purposes  of  this  study  a  method  was  required  for  the  analysis 
of  mixtures  of  cZ-tavtaric  acid,  racemic  acid,  and  i- tartaric  acid.  The 
following  procedure,  a  modification  of  ter  Braake's  method,  was  adopted. 
After  racemisation  of  the  active  acid  with  sodium  hydroxide,  the  liquid 
was  neutralised  exactly  with  nitric  acid,  and  after  being  made  up  to  a 
definite  bulk  was  examined  polarimetrically  for  the  amount  of  active 
acid  left  unchanged.  Then  to  a  definite  portion  of  the  solution,  slightly 
more  than  the  calculated  quantity  of  lead  nitrate  was  added,  along  with 
acetic  acid.  The  lead  salts  of  cZ-tartaric  and  racemic  acids  are  rapidly 
and  completely  precipitated,  but  for  the  complete  precipitation  of  the 
lead  salt  of  the  inactive  acid  the  solution  must  be  stirred  occasionally 
and  allowed  to  remain  overnight.  The  mixed  lead  salts  are  then  decom- 
posed by  warming  with  a  slight  excess  of  %N  HoSOj  for  a  quarter  of 
an  hour  on  the  water-bath.  Of  the  filtrate  from  the  lead  sulphate  one- 
half  is  carefully  neutralised  with  dry  potassium  carbonate  (phenol- 
phthalein  as  indicator),  and  the  other  half  is  then  added.  The  acid 
potassium  salts  of  cZ-tartaric  and  racemic  acids  are  completely  pre- 
cipitated by  next  day,  and  may  then  be  filtered  off,  dissolved,  titrated, 
and  examined  polarimetrically.  Hence  the  amount  of  racemic  acid  is 
ascertained.  The  i-tartaric  acid  may  be  weighed  as  calcium  salt  or 
may  be  calculated  by  difference.  In  the  cases  where  potassium 
hydroxide  had  been  used  as  catalytic  agent  in  the  racemisation,  a 
simpler  analytical  process  could  be  employed,  and  it  was  then  found 
that  the  amount  of  racemic  acid  found  by  the  previous  method  must  be 
corrected  by  a  certain  factor,  "the  value  of  which  is  deduced  from  the 
author's  experiments. 

The  course  of  the  racemisation  of  (/-tartaric  acid  with  sodium 
hydroxide  is  that  of  a  unimolecular  reaction.  The  effect  of  altering 
the  concentrations  of  tartaric  acid  and  soda  is  generally  similar  to  that 
observed  in  the  case  of  mandelic  acid.  Similar  remarks  apply  to  the 
racemisation  with  potassium  hydroxide.  This  substance,  however,  is 
less  actively  catalytic  than  .sodium  hydroxide  in  promoting  racemisa- 
tion, but  as  the  excess  of  base  over  tartaric  acid  is  increased  the 
difference  between  the  two  hydroxides  tends  to  diminish. 
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The  author  describes  an  improved  method  for  the  preparation  of 
t-tartaric  acid.  J.  C  P. 

Hydrates  in  Aqueous  Solutions.  "Wilhelm  Biltz  (Zeit. 
physikal.  Chera.,  1906,  56,  463—464.  Compare  Abstr.,  1904,  ii,  710). 
—  A.  further  criticism  of  Jones'  work  (see  Jones  and  Bassett,  Abstr., 

1905,  ii,  687;  and  earlier  abstracts).  The  author  holds  that  Jones' 
theory  is  not  original,  and  that  his  method  of  calculating  the  extent 
of  hydration  in  solution  is  of  doubtful  value.  J.  C.  P. 

Conductivity  and  Viscosity  of  Solutions  of  Certain  Salts  in 
Water,  Methyl  Alcohol,  Ethyl  Alcohol,  Acetone,  and  Binary 
Mixtures  of  these  Solvents.  V.  Harry  C.  Joxes  and  Leroy 
McMaster  {Amer.  Chera.  J.,  1906,  36,  325—409.  Compare  Abstr., 
1903,  ii,  55;    1905,  ii,  73;  1906,  ii,  66;  and   Zeit.  physikal.   CJiem., 

1906,  66,  129). — Determinations  have  been  made  at  0'  and  25^  of  the 
electrical  conductivity  and  the  viscosity  of  solutions  of  lithium 
bromide  and  cobalt  chloride  in  water,  methyl  alcohol,  ethyl  alcohol, 
acetone,  and  seventeen  binary  mixtures  of  these  solvents.  The  results 
are  tabulated  and  plotted  as  curves. 

The  conductivities  cf  the  solutions  in  mixtures  of  either  of  the 
alcohols  or  acetone  with  water  exhibit  a  minimum  which  is  more 
marked  at  (f  than  at  25°,  and  is  shown  to  be  connected  with  the 
minimum  in  fluidity  observed  in  these  mixtures.  The  conductivity 
curves  of  lithium  bromide  in  mixtures  of  methyl  and  ethyl  alcohols 
are  nearly  straight  lines,  but  in  the  case  of  cobalt  chloride  there  is  a 
slight  sagging  of  the  curves,  which  shows  that  the  values  obtained 
are  rather  less  than  would  be  expected  from  the  law  of  averages. 

The  fluidity  curves  of  solutions  of  lithium  bromide  in  the  alcohols, 
acetone,  and  in  mixtures  of  these  solvents  are  straight  lines,  indicating 
that  mixtures  of  acetone  and  the  alcohols  do  not  form  more  complex 
aggregates  than  the  pure  solvents. 

Both  lithium  bromide  and  cobalt  chloride  give  a  pronounced  maximum 
in  conductivity  in  mixtures  of  acetone  with  methyl  or  ethyl  alcohol, 
which  is  regarded  as  being  mainly  due  to  a  diminution  in  the  size  of 
the  atmospheres  about  the  ions.  The  change  in  the  size  of  the  ionic 
spheres  is  also  considered  to  be  a  factor  in  the  production  of  the 
minimum  conductivity. 

The  temperature-coeflScients  of  conductivity  and  fluidity  are  of  the 
same  order  of  magnitude.  All  the  solutions  of  lithium  bromide  show 
with  rise  of  temperature  a  large  increase  of  conductivity  due  to 
increiised  fluidity,  and  the  temporature-coeflScients  are  therefore  posi- 
tive in  all  cases.  Cobalt  chloride,  however,  in  some  of  the  acetone 
mixtures  at  the  ordinary  temperature  gives  negative  temperature- 
co  efficients  which  are  regarded  as  due  not  only  to  the  effect  of  the 
diminishing  dissociation  in  more  than  overcoming  the  increasing 
velocity  of  the  ions,  but  also  to  the  fact  that  the  compounds  formed  by 
union  of  the  solvent  and  solute  may  be  more  stable  at  higher  tempera- 
tures. A  dilution  has  been  found  for  lithium  bromide  and  cobalt 
chloride  in  a  given  mixture  of  solvents  at  which  the  temperature- 
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coefficient  of  conductivity  is  practically  zero,  and  it  is  shown  that  the 
temperature-coefficients  generally  increase  with  the  dilution  both  in 
aqueous  and  non-aqueous  solutions.  E.  G. 

Absorption  of  Gases  by  Charcoal.  Wilhelm  Vaubel  {J.  pr. 
Cliem.,  1906,[ii],74,  232—236).—"  Gravito-affinity,"  that  part  of  chemi- 
cal affinity  which  is  dependent  on  the  mass  or  weight  of  the  atoms  or 
molecules  in  question,  is  directly  proportional  to  the  mass,  as  is  shown 
by  the  close  correspondence  of  the  heats  of  dissociation  and  reaction 
determined  with  those  calculated  by  multiplying  the  mol. -weight  by 
the  gravito-affinity  factor,  1'12. 

Assumrng  that  the  absorption  of  gases  by  charcoal  is  dependent  on 
the  gravito-affinity  alone,  the  heat  of  absorption  found  when  one  gram- 
mol.  of  a  gas  is  absorbed,  multiplied  by  1*12,  must  be  equal  to  the 
gram-mol. -weight  of  the  molecular  compound  of  carbon  and  the  gas 
absorbed.  The  results  quoted  show  that  2  mols.  of  carbon  dioxide  or 
nitrous  oxide,  but  only  1  mol,  of  sulphur  dioxide,  ammonia,  chloroform, 
or  hydrogen  chloride,  combine  with  four  atoms  of  carbon.  The  number 
of  atoms  in  the  molecule  of  carbon  must  be  four  or  some  multiple  of 
four,  by  which  number  the  amount  of  any  gas  absorbed  is  limited. 

G.  Y. 

Precipitation  Membranes  in  Jellies  and  the  Constitution 
of  Gelatin  Jelly.  Heinrich  Bechhold  and  J.  Ziegler  {Ann. 
Physik,  1906,  [iv],  20,  900 — 918). — Two  gelatin  solutions  containing 
respectively  silver  nitrate  and  sodium  or  barium  chloride,  lead  nitrate 
and  sodium  chloride,  magnesium  sulphate  and  barium  chloride,  were 
separated  by  a  layer  of  gelatin  jelly,  the  strength  of  the  gelatin  being 
in  all  cases  10  per  cent.  By  diffusion,  a  precipitate  was  formed  in  the 
central  layer,  and  this  precipitate  was  permeable  to  the  salts  producing 
it,  and  increased  in  thickness  in  the  direction  of  the  lower  osmotic 
pressure.  If  the  solutions  on  either  side  are  of  equal  osmotic  pressure, 
this  diffusion,  however,  does  not  occur,  the  precipitate  membrane 
appearing  to  be  impermeable.  Two  gelatin  solutions  were  next  separ- 
ated by  a  jelly  containing,  diffused  through  it,  a  precipitate  of  silver 
chloride  or  barium  sulphate,  and  it  was  found  that  this  layer  was  per- 
meable, diffusion  occurring  in  both  directions.  Experiments  were  also 
made  with  copper  or  zinc  ferrocyanide  membranes,  which  were  found 
to  be  impermeable  to  the  potassium  ferrocyanide.  The  authors  con- 
sider that  the  jelly  acts  as  a  network  of  gelatin  with  pores  lilled  with 
water,  tlirough  which  alone  the  diffusion  takes  place.  The  rule  of  the 
precipitate  is  merely  the  filling  of  these  pores  and  the  consequent 
prevention,  partial  or  complete,  of  the  ditt'usion.  L.  M.  J. 

Capacity  of  the  Elements  for  entering  into  Chemical  Com- 
bination. Ki(;jiAKD  AuEtJG  {Zeil.  unorg.  Cheni.,  1906,  50,  309 — 314). 
Compare  Abstr.,  1904,  ii,  475  ;  Tammanu,  this  vol.,  ii,  346). — In  con- 
nection with  Tammann's  paper  on  this  subject,  the  author  recapitulates 
his  views  on  the  valency  and  polar  nature  of  the  elements,  and  shows 
that  the  two  laws  established  by  Tammann  for  the  combining  capacity 
of  the  elements  among  themselves  are  conveniently  represented  by  his 
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theory,  which  also  accounts  satisfactorily  for  some  of  the  deviations 
from  the  laws.  G.  S. 

Relations  between  Structure  and  Odour  in  Organic  Com- 
pounds. Gertrud  Woker  {J.  rhysical  Chem.,  1906,  10,  455 — 473). 
— A  classification  of  a  large  number  of  odoriferous  substances  accord- 
ing to  their  chemical  structure.  The  following  are  the  principal 
conclusions  drawn.  Saturated  compounds  rarely  produce  odour,  and 
then  only  in  the  case  of  very  volatile  substances.  The  volatility  is 
increased  especially  by  loading  a  carbon  atom  with  identical  groups ; 
substances  in  which  all  the  hydrogen  of  at  least  one  carbon  has  been 
replaced  often  have  an  odour  like  that  of  camphor,  when  at  least  two 
of  the  substituents  are  identical.  In  these  circumstances  it  is  in- 
different whether  the  compound  is  unsaturated  or  saturated,  but,  in 
the  latter  case  three  of  the  substituent  groups  must  be  the  same. 
With  other  conditions  the  same,  the  intensity  of  odour  increases  as 
the  degree  of  saturation  is  diminished.  Substances  with  a  triple  linking 
have  usually  a  more  marked  odom*  than  corresponding  substances 
containing  a  double  linking,  and  the  presence  of  several  double  or 
triple  linkings  increases  the  odour.  W.  A.  D. 

Shortened  Manometer  with  Reproducible  Vacuum.  Leo 
Ubbelghde  {Chem.  Zeit.,  1906,  30,  966.  Compare  this  vol.,  ii,  432). 
— A  vacuum  gauge  which  can  be  easily  cleaned  and  can  be  employed 
for  measuring  high  or  low  vacua.  For  diagrams  and  details  the  original 
should  be  consulted.  P.  H. 
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Action  of  Fluorine  on  Chlorine  ;  a  New  Method  of  Forming 
Hypochlorous  Acid.  Paul  Lebeau  {Compt.  rend.,  1906,  143, 
425 — 427). — Moissan  has  shown  that  fluorine  and  chlorine  do  not 
combine  at  the  ordinary  temperature  or  on  warming  ;  the  author  has 
examined  the  action  of  fluorine  on  chlorine  at  low  temperatures,  and 
finds  that  fluorine  dissolves  in  liquid  chlorine  at  -  80^,  but  no  definite 
compound  is  formed,  for  on  fractionally  distilling  the  solution,  the 
ga.se3  evolved  at  the  beginning,  the  middle,  and  the  end  of  these 
operations  contained  respectively  97'32,  91 '40,  and  063  per  cent,  of 
fluorine ;  further,  on  cooling  the  solution,  either  slowly  or  rapidly,  it 
solidifies  suddenly  with  a  turaidtuous  evolution  of  gas;  the  solid  consists 
of  pure  chlorine  and  the  gas  of  fluorine. 

When  fluorine  is  passed  into  chlorine  water,  hypochlorous  acid  is 
formeil  according  to  the  equation  2HjO  +  01,  +  Fj  =  2HF  +  2C10H. 

M.  A.  W. 
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Atomic  Weight  of  Bromine.  Gregory  P.  Baxter  {Zeit.  anm-g. 
Chem.,  1906,  50,  389-402.  Compare  Scott,  Trans.,  1901,79,  147).— 
From  eighteen  concordant  determinations  of  the  ratio  Ag :  AgBr 
made  by  Richards  and  his  co-workers  in  recent  years,  the  value  79956 
(Ag=  107"930)  is  obtained  for  the  atomic  weight  of  bromine,  in  excel- 
lent agreement  with  Stas's  value  from  the  synthesis  of  the  bromide, 
79*954.  As,  however,  increased  experience  in  the  purification  of  the 
materials  has  been  gained  since  some  of  these  determinations  were 
made,  it  has  been  considered  desirable  to  make  a  fresh  series  of 
experiments. 

The  bromine  was  reduced  to  hydrobromic  acid  and  treated  repeatedly 
with  potassium  permanganate  or  free  bromine  to  free  it  completely 
from  iodide  ;  after  reconversion  into  bromine,  it  was  distilled  several 
times  from  bromide  solution  to  remove  traces  of  chlorine.  The  silver, 
the  greater  part  of  which  had  already  been  used  for  atomic  weight 
determinations,  was  obtained  in  crystalline  form  by  electrolysis  of  its 
solution,  and  the  crystals,  in  a  boat  of  lime,  were  melted  in  a  current 
of  hydrogen  to  remove  traces  of  oxygen. 

Two  series  of  experiments  were  made ;  in  the  first  the  ratio 
Ag :  AgBr  was  determined  by  dissolving  a  known  weight  of  silver  in 
nitric  acid,  precipitating  with  ammonium  bromide,  washing,  drying, 
and  fusing  the  precipitate.  In  the  second  series,  a  weighed  amount  of 
the  bromide  was  changed  to  chloride  by  heating  in  a  glass  tube  thi-ough 
which  a  sloV  current  of  chlorine  was  passed. 

Eighteen  very  concordant  determinations  of  the  ratio  Ag  :  AgBr 
with  five  different  samples  of  silver  and  bromine  respectively  gave  for 
the  atomic  weight  a  mean  value  of  79"953.  Thirteen  determinations 
from  the  ratio  AgBr  :  AgCl  gave  a  mean  of  79952  (CI  =  35-473).  The 
mean  of  the  two  series  is  taken  as  79*953,  in  excellent  agreement  with 
Stas.     Scott's  result  is  somewhat  lower.  G.  S. 

Preparation  of  Ozone  from  Oxygen  and  Atmospheric  Air  by 
the  Silent  Discharge  from  Metallic  Electrodes.  III.  Emil 
Warburg  and  G.  Leithauser  (Ann.  Physih,  [iv],  1906,  20,734 — 742. 
Compare  Abstr.,  1905,  ii,  516). — The  authors  have  investigated  further 
the  best  conditions  for  the  preparation  of  ozone  by  the  silent  discharge 
from  metallic  electrodes,  and  have  determined  the  yield  of  ozone  per 
ampere  hour  and  per  kilowatt  hour  under  various  conditions.  For 
small  concentrations  up  to  4  grams  of  ozone  per  cubic  metre,  the  dis- 
charge from  a  highly  charged  positive  sphere  is  best ;  for  higher  con- 
centrations up  to  9  grams  of  ozone  per  cubic  metre,  the  discharge  from 
a  negatively  charged  sphere  is  best.  In  the  latter  case,  at  the  concen- 
tration of  about  8 — 9  grams  per  cub.  metre,  a  yield  of  about  30  grams 
of  ozone  per  kilowatt  hour  is  obtained.  Ij.  M.  J. 

Equilibrium  Point  in  the  Formation  and  Decomposition  of 
Ozone  by  the  Action  of  the  Electrical  Discharge  from  Points 
in  Oxygen.  P.  Cermak  {Chem.  Centr.,  1906,  ii,  585;  from  Ber. 
Deut.phyaikal.  Ges.,  4,  268 — 276). — The  equilibrium  between  ozone  and 
oxygen  is  dependent  on  the  temperature,  pressure,  and  purity  of  the 
gas,  and  varies  also  with  the  shape  of  the  electrode,  its  positive  or 
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negative  sign,  and  the  intensity  of  the  current.  Rise  of  temperature 
or  fall  of  pressure  diminishes  the  proportion  of  ozone.  The  influence 
of  impurities  and  of  the  distance  between  the  electrodes  is  compara- 
tively small,  but  the  equilibrium  varies  with  the  thickness  of  the 
electrode.  With  a  negatively -charged  point,  the  proportion  of  ozone 
is  much  greater  than  when  the  point  is  positive.  H.  M.  D. 

Influence  of  Moisture  and  Temperature  on  the  Ozonisation 
of  Oxygen  and  Atmospheric  Air.  Emil  Warburg  and  G. 
Lkithauser  {Ann.  Physik,  1906,  [iv],  20,  751 — 758). — A  number  of 
tables  and  curves  are  given  for  the  formation  of  ozone  against  pressure 
of  water-vapour.  The  results  show  that  the  formation  of  ozone  both 
in  oxygen  and  air  is  reduced  by  the  presence  of  moisture,  the  reduction 
being  greater  in  oxygen  than  in  air.  By  rise  of  temperature  to  80°  at 
constant  density,  the  ozonisation  in  oxygen  is  but  little  altered  ;  in  air 
it  is  perceptibly  reduce  J.  L.  M.  J.' 

Production  of  Ozone  by  Electrolysis  of  Alkali  Fluorides. 
E.  B.  R.  Prideaux  (Trans.  Faraday  Soc.,  1906,  2,  34— 35).— Using  a 
current  density  of  100  amperes  per  square  decimetre  in  the  electrolysis 
of  aqueous  hydrofluoric  acid,  the  author  obtained  0  23  per  cent,  of 
ozone.  The  electrolysis  of  potassium  fluoride  with  a  current  density  of 
10  amperes  per  square  decimetre  gave  a  maximum  yield  of  0  65  per 
cent,  of  ozone  in  twenty  minutes.  P.  H. 

Oxidising  Power  of  the  Air  on  a  Mixture  of  Potassium 
Iodide  and  Arsenite  at  Various  Points  on  Mont  Blanc. 
Robert  Lespieau  (Bull.  Soc.  chim.,  1906,  [iii],  35,  616— 619).— The 
author  finds,  from  observations  made  during  August  and  September 
in  1900  and  1901,  that  the  quantity  of  ozone  contained  in  the  air 
above  the  glaciers  of  Mont  Blanc  is  about  45  milligrams  in  100  kilo- 
grams, the  proportion  being  independent  of  the  altitude.  This  result 
IS  based  on  the  assumption  that  the  oxidation  of  the  solution  of 
pota.ssium  iodide  and  arsenite  used  for  the  estimation  is  entirely  due 
to  ozone,  and  that  in  the  gas-washing  apparatus  used,  all  the  ozone  is 
reduced.  This  result  does  not  confirm  de  Thierry's  statement  (Abstr., 
1897,  ii,  253),  that  the  amount  of  ozone  present  in  the  air  on 
Mont  Blanc  increases  with  the  altitude.  Descriptions  of  the  solutions 
used,  the  apparatus  employed,  and  the  method  of  conducting  the 
observations,  as  well  as  a  tabular  statement  of  results,  are  given  in  the 
original,  T.  A.  H. 

Oxides  of  Hydrogen  Sulphide.  Emil  Fromm  and  Jose  de 
Sei.\as  Palma  (JJer.,  1906,  39,  3317—3326.     See  this  vol.,  i,  819). 

Aldehyde  Bisulphites  and  [the  Constitution  of]  Hypo- 
sulphites. Hans  Buchehkr  and  Arthur  Sciiwalue  {Ber.,  1906,  39, 
2814—2823.  Compare  Bernthsen,  Abstr.,  1905,  ii,  240,  and  Bazleu,' 
Abstr.,  1905,  ii,  240).— The  view  of  Bernthsen  and  Bazlen,  that  the 
hyposulphites  are  salts  of  u  mixed  anhydride,  SONa'0-SO.,Na,  of 
sulphurous  and  the  hyix)thetical  sulphoxylic  aiid,  is  opposed  in  favour 
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of  a  symmetrical  constitution  and  a  direct  junction  between  the  two 
sulphur  atoms  of  the  hyposulphite,  SOgNa'SOgNa  or  0<^  '  ^^      . 

E.  F.  A. 

Hybrid  Elements.  Max  Le  Blanc  (Zeit.  Elektrocliem.,  1905,  11, 
813—818;  1906,  12,  649— 654).— A  thin  coating  of  sulphur  or 
selenium  on  a  platinum  cathode  in  potassium  hydroxide  solution  goes 
into  solution  in  the  form  of  polysulphide  or  poly.selenide  ions.  These 
elements  do  not,  however,  dissolve  when  used  as  cathodes.  Tellurium, 
on  the  other  hand,  dissolves  in  normal  potassium  hydroxide  solution 
both  as  cathode  and  as  anode.  At  the  cathode  it  yields  a  red  solution 
of  polytelluride.  At  the  anode  it  dissolves  with  a  valency  of  nearly 
four,  in  the  form  of  Te""  ions,  the  greater  part  of  which  react  with 
hydroxyl  ions,  forming  TeOa"  ions. 

Tellurium  is  insoluble  in  a  normal  solution  of  potassium  hydroxide 
from  which  oxygen  is  excluded.  In  a  lOA^-solution,  however,  it 
dissolves  at  100°  to  a  red  solution,  from  which  it  separates  again  on 
cooling  or  dilution.  This  points  to  the  simultaneous  presence  of 
positive  and  negative  tellurium  ions.  A  red  solution  prepared  by 
cathodic  solution  of  tellurium,  and  containing  only  negative  ions,  is 
permanent.  No  tellurium  dissolves  when  an  alternating  current  is 
passed  between  tellurium  electrodes  in  A^-potassium  hydroxide 
solution,  but  in  lOiY- solution  dissolution  takes  place,  the  quantity 
dissolved  increasing  as  the  number  of  alternations  per  minute 
decreases.  Red  solutions  are  formed  from  which  tellurium  soon  begins 
to  separate. 

The  observations  are  most  simply  explained  by  supposing  that 
tellurium  dissolves  at  the  cathode  in  the  form  of  Te"  ions,  and  at  the 
anode  as  Te""  ions.  Equilibrium  exists  in  solution  between  these 
ions  and  free  tellurium,  3Te  ^^  2Te"  +  Te"".  In  very  concentrated 
alkaline  solutions,  the  equilibrium  requires  the  presence  of  measurable 
quantities  of  the  substances  on  the  right-hand  side  of  the  equation, 
but  in  dilute  solutions  it  is  displaced  almost  entirely  towards  the  left- 
hand  side  of  the  equation.  T.  E. 

Behaviour  of  Selenium  towards  Light  and  Temperature. 
III.  lloHEHT  Mauc  {Zeit.  anory.  Chem,,  1906,  50,  446 — 464.  Compare 
Abstr.,  1904,  ii,  105;  this  vol.,  ii,  226).— As  a  result  of  further 
investigations,  it  is  now  found  that  the  small  conductivity  with 
positive  temperature-coefficient  ascribed  to  tho  A  variety  of  selenium 
{loc.  cit.)  was  due  to  the  presence  of  traces  of  the  dioxide ;  this  variety, 
prepared  in  an  atmosphere  of  nitrogen  or  carbon  dioxide,  is  practically 
a  nonconductor.  The  conductivity  of  selenium  containing  a  definite 
proportion  of  the  dioxide  has  been  investigated  at  different  temj)era- 
tures,  and  a  formula  representing  tho  change  of  conductivity  with 
temperature  is  suggested. 

The  equilibrium  between  the  A  and  B  forms  at  different  tempera- 
tures, and  the  conductivity  of  the  mixtures,  has  been  further  studied. 
It  has  been  found  that  small  amounts  of  silver  (even  0*03  per  cent.) 
very  greatly  facilitate  the  attainment  of  the  equilibrium,  and  it  has 
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thus  been  possible  to  obtain  measurements  of  the  conductivity  of 
equilibrium  mixtures  at  tempei"atures  between  20°  and  210°.  The 
curve  shows  a  maximum  about  100°,  and  this  is  regarded  as  being  due 
to  the  combined  effect  of  the  increase  of  conductivity  of  B  with  fall  of 
temperature,  and  the  simultaneous  displacement  of  the  equilibrium 
in  the  direction  of  the  non-conductor  A.  The  conductivity  of  mixtures 
in  the  absence  of  catalysts,  and,  therefore,  far  removed  from  the 
equilibrium  point,  has  also  been  determined,  and  the  results  find  a 
satisfactory  interpretation  on  the  above  view. 

The  question  of  the  sensitiveness  of  selenium  to  light  is  being 
further  investigated  on  the  basis  of  these  results.  G.  8. 

Some  Physical  Constants  of  Ammonia :  a  Study  of  the 
Effect  of  Change  of  Temperature  and  Pressure  on  an  Easily 
Condensible  Gas.  Edgar  P.  Pekman  and  John  H.  Davies  (Proc. 
Roy.  Soc,  190G,  78,  A,  28 — 42). — The  experiments  were  undertaken 
chiefly  to  determine  the  vapour  density  of  ammonia,  the  result 
obtained  for  0°  in  grams  per  litre  at  latitude  45°  being  0-77085,  agree- 
ing well  with  the  result  0*7708  obtained  by  Guye  (Abstr.,  1905, 
ii,  506).  From  Lord  Rayleigh's  value  for  the  compressibility,  the 
molecular  weight  is  hence  calculated  as  17"030  (H  =  1 -0076),  and  the 
atomic  weight  of  nitrogen  therefore  14 "007,  a  value  in  accord  with 
recent  results.  The  author  found  that  no  appreciable  adsorption  or 
condensation  of  ammonia  occurs  with  dry  glass  vessels.  The  pressure 
coefficient  between  0°  and  98^  at  atmospheric  pressure  is  0-003802,  and 
the  coefficient  of  expansion  0*003847,  the  corresponding  values  between 
0°  and  -  20°  being  0*004003  and  0*003914.  The  vapour  pressure  of 
pure  ammonia  at  various  temperatures  was  also  determined  by  one  of 
the  authors,  the  results  being  -  49*8°,  297*95  mm. ;  -41°,  530*95  mm.  ; 
-  30'\  866*95  mm.  ;  -20^  1392*9  mm.;  -15°,  1726*2  mm.;  -10°, 
2145*9  mm. ;  -5°,  2616*9  mm.  By  interpolation,  the  boiling  point  at 
760  mm.  is  obtained  as  -  33*5°.  L.  M.  J. 

Oxidation  of  Nitrogen  by  the  Action  of  the  Silent  Discharge 
in  Atmospheric  Air.  Emil  Wahhuru  and  G.  Leitiiauskr  {Ann. 
I'hysik,  1906,  [iv],  20,  743— 750).— Simultaneously  with  the  partial 
ozonisation  of  the  atmospheric  oxygen,  some  of  the  nitrogen  is  oxidised. 
The  estimation  of  the  oxides  of  nitrogen  was  facilitated  by  the  fact 
that,  in  the  presence  of  ozone,  they  are  completely  absorbed  by  a 
dilute  solution  of  sodium  hydroxide.  It  is  found  that  for  a  silent 
discharge  from  a  positive  sphere  in  atmospheric  air  at  the  ordinary 
temperature,  a  quantity  of  nitrogen  corresponding  with  10  litres 
of  nitric  oxide  is  oxidised  per  ampere-hour,  this  amount  being 
independent  of  the  quantity  of  moisture  in  the  air.  The  quantity  of 
nitrogen  oxidised  at  first  increases  with  rising  temj^eraturo  and  after- 
wards, like  the  ozone  formation,  decreases.  A  quantity  of  nitric 
peroxide  corresponding  with  1  per  cent,  of  nitric  oxide  per  1500  c.c. 
prevents  the  formation  of  ozone.  L.  M.  J. 

Solubility  of  Nitric  Oxide  and  of  Air  in  Sulphuric  Acid. 
Olin  F.  Towek  {Zeit.  anorrj.  t'hem.,  1906,  50,  382— 388).— The 
measurements  were  made  in  au  absorption  tube  over  mercury.     In 
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mixtures  containing  50 — 80  per  cent,  of  sulphuric  acid,  the  solubility 
is  practically  constant,  about  001 15  c.c.  per  c.c.  of  liquid  at  18°  under 
atmospheric  pressure;  for  90  per  cent,  acid  it  is  0'0193.  The  gas  has 
no  definite  solubility  in  98  per  cent,  sulphuric  acid,  as  mercury  is 
slowly  dissolved  and  the  volume  of  the  gas  decreases.  The  acid  used 
in  the  Lunge  nitrometer  should  not  be  over  90  per  cent.,  and  in  these 
circumstances  the  error  due  to  the  solubility  of  nitric  oxide  is  negligible. 
The  coefficient  of  solubility  of  air  in  sulphuric  acid  at  18°  is  very 
small;  for  98  per  cent,  acid  it  is  00173,  and  for  70  per  cent,  acid 
attains  a  minimum  value  of  0"0055.  G.  S. 

Hypophosphoric  Acid.  Nicolo  Parratano  and  C.  Marini 
{Atti  R.  Accad.  Lincei,  [v],  15,  ii,  203 — 211). — Measurements  of  the 
electrical  conductivity  at  different  concentrations  of  aqueous  solutions 
of  the  sodium  hypophosphates  NaHPOg  and  Na^POg  are  given  ;  from 
the  variation  of  the  conductivity  on  dilution,  the  conclusion  is  arrived 
at  that  the  former  salt  really  corresponds  with  the  formula  Na2H.2P20g, 
the  normal  salt  being  Na^P20g,  both  salts  undergoing  decomposition  in 
the  more  dilute  solutions.     [Compare,  however,  following  abstract.] 

Values  are  given  for  the  conductivities  of  solutions  containing 
molybdic  acid  and  sodium  hypophosphate  in  the  molecular  proportions 
Na^P^O^:  Mo03=  1  : 1,  1  :  2,  1  :  3,  and  1  :  4.  The  molybdic  acid  appears 
to  condense  continuously  with  the  hypophosphate  in  the  more  con- 
centrated solutions,  but  in  the  more  dilute  solutions  decomposition  of 
the  aggregates  occurs.  The  same  equilibrium  is  attained  in  the  case  of 
the  proportion  Na^PgOg  :  Mo03=  1  :  2,  by  starting  with  either  sodium 
hypophosphate  and  molybdic  acid,  or  sodium  molybdate  and  hypo- 
phosphoric  acid;  in  the  latter  case,  the  action  2Na2Mo04 +  H4P20g  = 
Na4P20g,2Mo03  +  2H20  occurs.  W.  A.  D. 

The  Molecular  Weight  of  Hypophosphoric  Acid.  Arthur 
Rosenheim,  Wilhelm  Stabler,  and  Felix  Jacobsohn  {Ber.,  1906,  39, 
2837—2844  ;  Salzer,  Abstr.,  1886,  420  ;  Bansa,  Abstr.,  1894,  ii,  279).— 
A  modified  method  for  the  preparation  of  sodium  hydrogen  hypo- 
phosphate is  described.  Its  aqueous  solution  is  faintly  alkaline  to 
phenolphthalein,  but  neutral  to  methyl-orange.  Electrical  conductivity 
determinations  have  been  made  with  the  acid  salt  and  with  this  salt 
and  an  equivalent  of  sodium  hydroxide  ;  the  conclusions  drawn  are 
that  the  salt  is  an  acid  salt,  but  that  in  the  presence  of  an  equivalent 
of  sodium  hydroxide  free  hydroxyl  ions  are  present.  The  following 
numbers  for  the  equivalent  conductivity  of  the  salt : 


V      16 

32 

64 

128 

256 

512 

1024 

X  40-8 

44-0 

47-2 

501 

530 

56-0 

60-8 

agree  best  with  the  view  that  the  salt  has  the  simple  formula  NaHPOg 
and  not  the  bimolecular  formula.  [Compai-e,  however,  preceding 
abstract]. 

The  freezing-point  curve  for  mixtures  of  phosphorous  and  phosphoric 
acids  is  of  the  normal  form  for  a  pair  of  compounds  which  form  neither 
isomcrphous  mixtures  nor  chemical  coinpoiuuls.  The  hypo-acid  is  thus 
not  formed  by  fusing  a  mixture  of  phosphorous  and  phosphoric  acids. 
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Methyl  hypophosphate  has  the  simple  formula  Me2P03,  and  ethyl 
pyrophosphate  the  formula  Et^PgO^,  as  shown  by  ebullioscopic 
determinations  in  ethyl  bromide,  ethyl  iodide,  and  chloroform. 

Ethyl  hypophosphate  could  not  be  prepared,  the  final  product  being 
the  pyrophosphate.  "  J.  J.  S. 

Quantitative  Vaporisation  of  Phosphoric  Acid  from  its 
Salts.  Paul  Jannasch  and  E.  Heimaxx  {Ber.,  1906,  39,  2625—2628). 
— If  a  phosphate  is  mixed  with  sugar,  and  sulphuric  acid  then  added 
so  as  in  this  manner  to  obtain  an  intimate  mixture  of  the  phosphate 
and  charcoal,  it  is  possible  to  distil  off  the  phosphoric  acid  quantita- 
tively in  a  stream  of  chlorine.  Details  are  given  of  experiments 
carried  out  in  this  manner  with  ammonium  hydrogen  phosphate  and 
ammonium  magnesium  phosphat-e  respectively.  A.  McK. 

An  Allotropic  Form  of  Arsenic.  "William  Thomson  {Mem. 
Manchester  Phil.  Soc.,  1906,  60,  (12),  1 — 3.  Compare  Erdmann  and 
von  Unruh,  Abstr.,  1903,  ii,  73). — The  yellow  arsenic  obtained  by  the 
rapid  cooling  of  arsenic  vapour  in  a  vacuum  or  in  an  atmosphere  of 
an  inei't  gas  blackens  almost  instantaneously  under  the  influence  of 
magnesium  light.  Its  rate  of  transformation  in  the  dark  is  increased 
by  a  rise  of  temperature.  In  liquid  air,  the  yellow  form  remains 
unchanged  for  houi's.  H.  M.  D. 

Preparation  of  Boron  Sulphide  from  Perroboron.  J.  Hoffmann 
[Zeit.  angew.  CJiem.,  1906,  19,  1362 — 1363). — Boron  sulphide  may  be 
prepared  by  passing  a  current  of  dry  hydrogen  sulphide  over  powdered 
ferroboron  heated  at  300 — 400°  in  a  long  combustion  tube,  to  the  end 
of  which  is  attached  a  U-tube  cooled  in  ice.  Close  to  the  source  of 
heat  the  boron  sulphide  which  is  formed  condenses  to  a  yellowish-white, 
glassy  mass  containing  a  small  quantity  of  sulphur  produced  by  the 
decomposition  of  the  hydrogen  sulphide,  whereas  farther  away  it 
condenses  to  a  mass  of  white,  glistening  crystals ;  at  the  end  of  the 
tube  it  condenses  in  an  amorphous  form.  Any  fumes  escaping  with 
the  hydrogen  sulphide  are  condensed  in  the  U-tube.  The  residue, 
after  heating,  is  found  to  consist  of  iron,  sulphur,  and  boron. 

P.  H. 

Rate  of  Action  of  Oxygon,  Carbon  Dioxide,  and  "Water 
"Vapour  on  Carbon.  Pedeu  Farup  {Zeit.  aaorg.  Chem.,  1906,  50, 
276 — 296). — For  the  measurements  referred  to  in  the  title,  the  carbon, 
in  the  form  of  slender  rods,  was  placed  in  a  wide  porcelain  tube  con- 
nected at  one  end  with  a  narrow  glass  tube  and  at  the  other  with  a  capil- 
lary exit  tube ;  the  porcelain  tube  was  heated  in  an  electric  furnace,  the 
respective  gases  passed  through  it  at  a  definite  rate,  and  afterwards 
collected  and  analysed.  To  facilitate  comparison  of  the  results,  the 
measurements  with  the  different  gases  were  made  under  exactly 
corresponding  conditions. 

Carlx)n  dioxide  and  water-vapour  react  with  carbon  at  850°  with 
practically  equal  velocity,  whilst  oxygen  attains  the  same  rate  at  450°. 
The  temperature-coetEcient  of   the  latter  reaction  between  450'  and 
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500°  has  been  determined,  and  the  reaction  velocity  between  oxygen 
(at  atmospheric  pressure)  and  carbon  at  850°  calculated  by  extrapola- 
tion ;  it  is  3  X  10*^  times  as  great  as  that  of  the  other  two  gases  under 
the  same  conditions.  The  dissociation  of  carbon  dioxide  and  of  water 
vapour  has  been  determined  quite  recently  by  Nernst  and  Wartenburg 
(Abstr.,  1905,  ii,  629),  and  from  their  observations  it  is  shown  that 
the  oxygen  concentration  in  these  two  gases  at  850°  is  about  equal, 
and  about  1/0*7  x  10*^  that  of  oxygen  under  the  same  conditions. 
From  this  it  follows  that  the  reaction-velocity  in  all  three  cases  is 
approximately  proportional  to  the  oxygen  concentration,  and  it  seems 
plausible  to  assume  that  it  is  the  rate  of  reaction  between  carbon  and 
oxygen  which  is  being  measured  in  each  case,  the  respective  reactions, 
2H2O  :^  2H2  +  O2  and  2CO2  ::^  2CO  +  O2,  being  rapid  in  comparison. 
On  this  view  the  time  reaction  between  carbon  and  oxygen  is 
2C  +  O2  =  2C0,  the  reaction  2C0  4-  Og  =  2CO2  being  much  more  rapid. 

It  has,  however,  been  found  very  difficult  to  bring  the  results  of 
some  measurements  on  the  rate  of  reaction  between  carbon  dioxide 
and  carbon  at  1050°  into  agreement  with  this  view.  The  reaction- 
velocity  is  approximately  proportional  to  the  square  of  the  concentra- 
tion of  the  carbon  dioxide,  and  if  the  primary  reaction  is  2002  = 
2CO-HO2  this  can  only  be  accounted  for  on  certain  rather  improbable 
assumptions.  So  far,  no  satisfactory  explanation  of  this  discrepancy 
has  been  obtained.  G.  S. 

Action  of  Selenium  on  Carbon  Tetrabromide.    A.  von  Bartal 

{Chem.  Zeit,  1906,  30,  810— 812).— On  distilling  a  mixture  of  1  mol. 
of  carbon  tetrabromide  with  2  mols.  of  amorphous  red  selenium,  a 
small  quantity  of  a  reddish -yellow  oil  passes  over  between  160°  and 
190°;  the  fraction  distilling  about  190°  sets  to  a  red  solid  on  cooling. 
The  residue,  after  extraction  alternately  with  carbon  disulpbide, 
phenol,  alcohol,  and  ether,  yields  a  greyish-black  powder  having  the  com- 
position CgBrgSe^ ;  it  decomposes  at  bigh  temperatures  and  dissolves 
in  concentrated  sulphuric  acid  to  a  reddish-brown  solution.  Heated  with 
very  concentrated  sodium  hydroxide  it  gives  a  substance  of  the  com- 
position C^Se ;  this  compound  dissolves  with  difficulty  in  hot  concen- 
trated sulphuric  acid  to  a  light  brown  solution.  Hydrochloric  acid 
added  to  tbe  sodium  bydroxide  solution  precipitates  the  compound 
C5Se2,  a  violet- brown  powder  which  dissolves  readily  in  hot  concen- 
trated sulphuric  acid  to  a  reddish-brown  solution  ;  on  prolonged  heating, 
the  colour  gradually  becomes  lighter.  The  phenol  extract  of  the 
residue  from  the  distillation,  on  boiling  with  aqueous  alcohol,  gives  a 
brown,  flocculent  precipitate  of  the  composition  O^oBrSe^ ;  this  sub- 
stance, which  is  greyish-brown  and  amorphous,  dissolves  readily  in 
hot  concentrated  sulphuric  acid  to  a  brown  solution ;  it  does  not 
sublime  or  melt.  On  boiling  with  very  concentrated  sodium  hydroxide, 
it  is  converted  into  the  substance  C^Sog.  The  carbon  disulpbide  used 
in  the  purification  of  tbe  compound  Cj^BrSej  yields,  on  evaporation,  a 
small  quantity  of  crystals  with  a  red,  metallic  lustre,  whicb  melt  at 
120°  and  have  tbe  composition  C.,BrSeg,3H20.  From  the  carbon 
disulpbide  used  in  extracting  the  original  distillation  residue  are  ob- 
tained a  black  liquid  and  a  reddish-browu,  shiny  substance  :  the  latter 
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consists  chiefly  of  selenium,  whilst  the  former,  on  oxidation,  gives 
carbon  oxybromide,  and  also  yields  an  orange-coloured  solid  of  the 
composition  C3BroSe2,  which  darkens  at  150°  and  melts  at  210 — 212°; 
it  dissolves  fairly  readily  in  carbon  disulphide  to  a  yellow  solution 
which  decomposes  on  warming. 

The  first  fraction  of  the  distillation  boiling  at  160 — 190°,  which 
consists  of  2  or  3  c.c.  of  a  reddish-yellow  oil,  yields,  on  purification, 
transparent,  brownish-red  leaflets  which  melt  at  154° ;  this  sub- 
stance is  slightly  soluble  in  hot  carbon  disulphide,  but  readily  soluble 
in  concentrated  sulphuric  acid,  and  has  the  composition  CgBroSe^. 

Constitutional  formulae  for  the  substances  described  are  proposed. 

P.  H. 

Oxidation  by  Burning  Potassium.  Karl  A.  Hofmanx  and  H. 
HiEXDLMAiER  {Be)'.,  1906,  39,  3184 — 3187). — Platinum,  gold,  copper, 
iron,  nickel  and  cobalt  are  readily  attacked  by  burning  potassium, 
whereas  silver  is  only  slightly  attacked. 

When  potassium  is  burned  on  a  nickel  trough,  a  mixture  of 
yellowish-brown  potassium  tetroxide  and  long,  black  prisms  is-obtained. 
When  water  is  added  to  this  product,  the  potassium  tetroxide  is 
decomposed  into  oxygen  and  potassium  hydroxide  and  a  black, 
crystalline  powder  subsides,  which,  when  washed  and  dried,  consists 
of  raven-black,  metallic  prisms  of  the  compound,  Ni^OjH^ ;  the  latter 
oxidises  organic  substances  readily.  It  is  probably  nickelous  nickelite, 
Ni02,NiO,2H20. 

The  black  prisms  obtained  from  the  action  of  potassium  on 
nickel,  before  the  mass  is  treated  with  water,  is  ^vohsLhly  potassium 
nickelonickdite,  Ni02,NiO,K20. 

Cobaltous  cohaltite,  CoO,2Co0.2,2IIoO,  prepared  by  the  action  of 
cobaltous  oxide  on  fused  potassium  peroxide,  crystallises  in  hexagonal, 
glistening  plates.  It  is  much  more  stable  than  the  corresponding 
nickelous  nickelite.  A.  McK. 

Solid  Poljriodides  of  the  Alkali  Metals,  their  Stability 
and  Conditions  of  Existence  at  25^.  Richard  Abegg  and  Anna 
Hamburger  {Zeit.  anorg.  Ckem.,  1906,  50,  403  —  438.  Compare 
Johnson,  this  Journal,  1877,  i,  249  ;  Wells  and  Wheeler,  Abstr., 
1893,  67,  68). — The  method  of  investigation  was  as  follows  : 
according  to  the  phase  rule,  two  solid  phases,  in  the  present  case 
iodine  and  an  iodide  or  two  iodides,  are  in  equilibrium  with  a  definite 
concentration  of  iodine,  but  if,  by  addition  of  the  mouoiodide 
sufficient  iodine  is  withdrawn,  the  higher  solid  phase  disappears,  and 
there  being  now  only  one  solid  phase  the  concentration  of  iodine  in 
the  solution  will  be  variable  until  reduced  to  such  an  extent  that  a 
still  lower  iodide  makes  its  appearance,  when  it  again  becomes 
constant.  Proceeding  in  this  way,  the  lowest  polyiodide  is  reached 
finally,  which  is  in  equilibrium  with  the  monoiodide  and  a  constant 
concentration  of  iodine.  If,  on  the  other  hand,  the  iodine  concen- 
tration i.s  gradually  increased,  higher  polyiodides  are  obtained  until 
the  limit  of  saturation  for  iodine  is  reached,  when  iodine  and  the 
highest  attainable  iodide  are  the  solid  phases.     The  composition  of 
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the  individual    polyiodides    is    determined  by  analysis  of   the  solid 
phases  in  contact  with  the  variable  concentrations  of  iodine. 

The  iodine  was  vised  in  benzene  solution,  the  substances  being 
shaken  together  for  long  periods  with  occasional  analysis  of  a  small 
portion  of  the  supernatant  liquid ;  in  the  majority  of  cases,  the 
equilibrium  was  reached  from  both  sides.  The  compounds  obtained, 
with  the  relative  iodine  concentrations  with  which  the  respective  pairs 
are  in  equilibrium,  are  as  follows  (concentration  of  iodine  in  saturated 
benzene  solution  =  l):  KI^  -  KI  =  0-611 ;  NHJ^  -  NH4l  =  0053 
Ebl3-Rbl  =  0-0256;  Ilbl7-Rbl3  =  0-63  ;  Rblg-Rbly^  0-732 
Csl3-Csl  =  0-00331  ;  Cslg  or  CsL-Csl3  =  0-165  ;  Cslg- Csl3  =  0-514 
Cslg- Csl5  =  0-94  (calculated).  The  tri-iodides  of  potassium,  sodium, 
and  lithium  could  not  be  obtained,  as  their  tensions  at  25°  are  greater 
than  that  of  iodine  itself.  The  results  are  not  quite  conclusive  as 
regards  the  higher  iodides  of  caesium ;  the  tri-iodide  is  in 
certain  circumstances  in  equilibrium  with  Cslg,  although  there  are 
indications  of  the  existence  of  an  intermediate  compound,  the 
composition  of  which  has  not  been  definitely  determined. 

The  solubility  of  iodine  in  very  concentrated  solutions  of  potassium 
iodide,  up  to  5-5  normal,  was  determined.  The  ratio  KI :  Ig  for  the 
latter  solution  is  1  :  3*10,  audit  has  a  sp.  gr,  of  2-75.  A  solution  of 
potassium  iodide,  saturated  at  25°  is  6-15 /V  and  contains  1002  grams 
of  the  salt  per  litre  of  solution.  It  follows  that  the  solubility  of 
potassium  iodide  is  practically  unaffected  by  the  presence  of  these 
large  proportions  of  iodine.  The  ratio  of  iodide  to  iodine  is  far  below 
that  required  by  the  formula  Kly,  so  that  the  latter  is  partially  split 
up  into  its  components  in  water  at  25°. 

The  freezing-point  curve  of  mixtures  of  iodine  and  potassium  iodide, 
up  to  rather  more  than  50  per  cent,  of  the  latter,  has  also  been 
determined.  It  falls  from  the  freezing-point  of  iodine,  113°,  to  a 
eutectic  point  at  805°  and  21  mol.  per  cent,  of  the  iodide;  on  further 
increasing  the  iodide,  the  freezing  point  remains  practically  constant, 
though  there  are  indications  of  a  second  maximum  at  82°.  This  is 
probably  an  example  of  the  freezing-point  curve  of  dissociating 
compounds  where,  according  to  Kremann  (Abstr.,  1905,  ii,  76),  the 
maximum  is  often  very  flat  and  the  eutectics  solidify  about  the  same 
temperature.  From  these  results  no  definite  conclusions  as  to  the 
presence  of  chemical  compounds  can  be  drawn. 

The  tendency  to  the  formation  of  higher  polyiodides  inci'eases  in 
the  order  (Li,Na),  K,  NH^,  Rb,  Cs,  which  is  the  same  as  the  order  of 
the  metals  in  the  periodic  system  and  of  the  decrease  in  solubility 
of  the  platinichlorides  and  other  slightly  soluble  salts.  G.  S. 

Simple  Process  for  the  Continuous  Electrolytic  Preparation 
of  Potassium.  Chlorate.  A.  Wallaou  {Zeit.  Elektrochem.,  1906, 
12,  667 — 668). — Into  a  large  beaker  with  concentric  cylinders  of 
platinum  gauze  for  electrodes  and  a  mechanical  stirrer,  is  placed  a  solu- 
tion containing  25  grams  of  potassium  chlorate,  0  2  gram  of  potassium 
chromate,  and  0-8  c.c.  of  concentrated  hydrochloric  acid  in  100  c.c.  ;  a 
current  density  of  0-15  ampere  per  sq.  cm.  is  used.  Fresh  .solution  is 
dropped  in  to  replace  the  decomposed  chloride  and  make  up  for  the 
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loss  of  water  by  evaporation.  The  chlorate  crystals  are  removed  every 
twenty-four  hours.     In  a  ninety  hour  run  the  yield  was  92  per  cent. 

T.  E. 

Electrolysis  of  Potassium  Nitrate.  Charles  Couchet 
R.  C.  ScHLOSSER,  and  Louis  Dltparc  {Zeit.  Elektrochem.,  1906,  12 
665 — 666).— When  fused  potassium  nitrate  is  electrolysed,  either  with 
direct  or  alternating  current,  potassium  nitrite  and  oxide  are  formed, 
the  metallic  electrodes  being  oxidised  at  the  same  time.  The  best 
yield  of  nitrite  is  obtained  with  graphite  electrodes.  The  yield 
increases  as  the  temperature  is  raised  and  the  current  density 
increased ;  it  is  much  better  with  direct  than  with  alternating  current. 
The  gases  evolved  consist  mainly  of  carbon  dioxide  and  nitric  oxide, 
with  smaller  quantities  of  oxygen  and  nitrogen.  T.  E. 

Organosols  and  Gels  of  Sodium  Chloride.  Carl  Paal  and 
GusTAV  KuHX  {Btr.,  1906,  39,  2859—2862.  Compare  this  vol.,  ii, 
351). — The  precipitate  obtained  by  the  addition  of  light  petroleum  to 
the  benzene  solution  of  the  condensation  product  of  ethyl  chloroacetate 
and  ethyl  sodiomalonate,  is  completely  soluble  in  benzene  when  freshly 
prepared,  but  loses  this  property  when  dried  in  a  vacuum.  It  contains 
58  per  cent,  of  sodium  chloride. 

Similar  results  are  obtained  when  the  condensation  occurs  in  xylene 
solution. 

With  acetyl  chloride  and  ethyl  sodiomalonate  in  presence  of  benz- 
ene, a  clear  solution  is  first  obtained,  but  this  rapidly  deposits  a  gel, 
which,  when  dry,  contains  87'27  per  cent,  of  sodium  chloride. 

Acetyl  chloride  and  ethyl  sodioacetonedicarboxylate  yield  a  gel  con- 
taining 95 '62  per  cent,  of  sodium  chloride.  J.  J.  S. 

Organosols  and  Gels  of  Sodium  Bromide.  Carl  Paal  and 
GusTAV  KuHN  {Ber.,  1906,  39,  2863—2866.  Compare  this  vol.,  ii, 
351, and  preceding  abstract). — When  ethyl  bromoacetate, acetyl  bromide, 
or  phenacyl  bromide  is  condensed  with  ethyl  sofliomalonate  in  the  pre- 
sence of  benzene,  a  colloidal  solution  is  obtained,  from  which  light 
petroleum  precipitates  an  adsorption  compound  of  colloidal  sodium 
bromide  with  organic  substances.  The  organosols  of  sodium  bromide 
are  less  stable  than  those  of  sodium  chloride,  and  are  more  readily 
transformed  into  the  corresponding  gels.  A  partial  conversion  into 
crystalline  sodium  bromide  also  occurs  in  the  presence  of  small  amounts 
of  water.  It  has  not  been  found  possible  to  obtain  organosols  or  gels 
containing  sodium  iodide,  as  in  organic  conden.sations  in  the  presence 
of  benzene  this  salt  separates  in  a  crystalline  form.  J.  J.  S. 

Electrolytic  Production  of  Soditun  Persulphate.  Consortium 
kOr  Elektrocuemische  Industrie  ik  Erich  MCller  (D.R.-P. 
172508). — Sodium  persulphate  may  be  conveniently  prepared  by  dis- 
.'iolving  Glauber's  salt  (150  parts)  in  70  parts  of  concentrated  sulphuric 
acid  and  electrolysing  at  17'^  with  a  current  density  of  0-2  ampere 
|)er  square  cm.  of  anode,  and  4  amperes  per  square  cm.  of  cathode  ; 
the  persulphate  is  readily  deposited,  for,  although  water  can  dissolve 
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50  per  cent,  of  the  salt,  only  about  6  per  cent,  is  taken  up  by  the 
strong  sulphuric  acid  solution.  G.  T.  M. 

Mixed  Crystals  of  Anhydrous  Sodium  Sulphate,  Tungst- 
ate,  and  Molybdate.  H.  E.  Boeke  {Zeit.  anorg.  Ghem.,  1906,  50, 
355 — 381). — An  account  is  given  of  the  investigation  of  a  ternary 
system  in  which  mixed  crystals  occur ;  the  theory  of  these  systems  has 
recently  been  developed  by  Schreinemakers  (Abstr.,  1905,  ii,  154,  376, 
685). 

Anhydrous  sodium  sulphate  melts  at  888°  and  has  a  transition 
point  a  -  €  at  239°.  Sodium  tungstate  melts  at  698°  and  shows  two 
transition  points,  ^  -  y  at  588°  and  y- 8  at  564°.  Sodium  molybdate 
melts  at  692°,  and  has  at  least  three  transition  points,  a~^  at  619°, 
/S-y  at  587°,  and  y-8  at  431°.  The  designation  of  the  different 
forms  is  chosen  from  the  behaviour  of  the  three  salts  in  the  binary 
systems. 

From  the  results  of  thermal  measurements,  confirmed  by  microscopic 
observations,  it  is  shown  that  the  binary  system,  NagSO^  -  NagMO^, 
forms  a  continuous  series  of  mixed  crystals  on  solidification,  whilst  the 
systems  Nag WO4  -  ISTa^SO^  and  NagMO^  — Nag WO4  form  two  series  of 
mixed  crystals  which  are  isodimorphous.  There  is  a  minimum  in  the 
freezing-point  curve  of  each  of  the  three  binary  systems. 

In  the  ternary  system,  the  composition  is  represented  on  an  equi- 
lateral triangle,  the  temperatui-e  axis  being  perpendicular  to  the  plane 
of  the  latter,  so  that  the  temperatures  of  the  beginning  and  end  of 
crystallisation  are  represented  by  a  pair  of  surfaces  which  meet  in 
three  points  belonging  to  the  respective  binary  systems.  Similar  pairs 
of  surfaces  determine  the  equilibria  for  transitions  in  ternary  mixed 
crystals.  As  the  molybdate  and  tungstate  show  a  very  analogous 
behaviour,  the  points  of  the  surfaces  were  determined  in  mixtures  pro- 
duced by  addition  of  gradually  increasing  amounts  of  the  sulphate  to 
mixtures  of  the  other  two  in  varying  proportions. 

From  the  fused  mass,  two  series  of  ternary  mixed  crystals  separate, 
there  being  a  gap  over  part  of  the  surface  of  fusion.  The  transition 
phenomena  in  the  ternary  system  correspond  in  general  with  those  in 
the  three  binary  systems.  It  could  not  be  definitely  determined  whether 
a  ternary  minimum  was  present.  G.  S. 

Atomic  Weight  of  Silver.  Philippe  A.  Guye  and  G.  Ter- 
Gazauian  {Compt.  rend.,  1906,  143,  411— 413).— The  generally 
accepted  value  107  93  for  the  atomic  weight  of  silver  due  to  Stas,  and 
obtained  from  the  ratios  KCIO3  :  KCl  and  Ag  :  CI,  is  higher  than  the 
mean  value  107*89  obtained  by  other  methods  (Abstr.,  1906,  ii,  19)  ; 
the  authors  have  therefore  examined  potassium  chloi-ate  for  impurities 
of  potassium  chloride  or  hypochlorite,  and  find  that,  whilst  even  the 
crude  commercial  salt  is  free  from  the  latter  impurity,  the  former  is 
always  present  to  the  extent  of  from  0'022  to  0'029  per  cent,  in  the 
most  carefully  recrystallised  specimens  of  the  chlorate.  Clarke's  value 
for  the  atomic  weight  of  silver  deduced  from  all  the  determinations 
involving  the  ratios  KCIO.^ :  KCl  and  KGl :  Ag  is  107"927,  and  this 
becomes  107'879  when  corrected  for  the  amount  of  potassium  chloride 
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present  in  the  chlorate ;  and  ISIarignac's  value  from  the  ratio 
AgClOg  :  AgCl,  combined  either  with  the  ratio  CI :  H  (Dixon  and  Edgar, 
Abstr.,  1905,  ii,  696),  or  the  ratio  Ag :  AgCl  (Richards  and  Wells, 
Abstr.,  1905,  ii,  450)  is  107'902.  The  mean  value  for  the  atomic 
weight  of  silver,  obtained  by  ten  different  methods,  is  therefore  107  890, 
with  an  upper  and  lower  limit  of  107-908  and  107"871  respectively 
(0=16).  M.  A.  W. 

Silver  and  Silver  Sulphide.  K.  Friedrich  and  A.  Leroux 
(Metallurgie,  1906,  3,  361 — 371). — The  freezing-point  curve  of  mixtures 
of  silver  and  silver  sulphide  has  been  determined.  The  depression  of 
the  freezing  point  of  silver  by  the  addition  of  small  quantities  of  silver 
sulphide  is  in  agreement  with  that  calculated  theoretically.  At  906° 
a  separation  into  two  layers  takes  place.  The  eutectic  mixture,  which 
is  almost  pure  silver  sulphide,  solidifies  at  806°.  A  development  of 
heat,  increasing  with  the  percentage  of  silver  sulphide,  is  also  observed 
at  175°,  and  corresponds  with  a  transformation  of  silver  sulphide  in 
the  solid  state.  Silver  sulphide  may  be  detected  microscopically  in 
silver  even  when  present  only  to  a  very  small  extent.  This  test  may 
be  made  more  sensitive  by  exposing  the  polished  specimens  to  the 
action  of  strong  light  In  the  presence  of  even  0"01  per  cent,  of  silver 
sulphide,  the  silver  assumes  brilliant  interference  tints,  owing  to  the 
formation  of  a  thin  film  of  sulphide.  Silver  selenide  and  telluride  are 
not  sensitive  to  light. 

The  formation  of  capillary  silver  in  the  fusion  of  silver  sulphide 
takes  place  even  when  precautions  are  taken  to  exclude  water  vapour. 
The  presence  of  occluded  gas  is  also  not  necessary.  The  first  appear- 
ance of  capillary  silver  is  observed  slightly  above  175°,  and  the 
phenomenon  is  possibly  connected  with  the  transformation  of  silver 
sulphide  at  this  temperature.  C.  H.  D. 

Ammonium  Syngenite.  Joh.  D'Ans  (Ber.,  1906, 39,  3326—3328. 
Compare  Bell  and  Taber,  this  vol.,  ii,  352). — Ammonium  calcium 
sulphate,  which  is  readily  prepared  in  glistening,  silky  needles  by 
adding  calcium  sulphate  to  an  almost  saturated  solution  of  ammonium 
sulphate  and,  after  some  days,  washing  the  product  with  50  per  cent, 
alcohol,  has  the  tomposition  Ca(NH^)^,(^04)2,H.p,  analogous  to 
potassium  calcium  sulphate,  and  is  stable  at  25°.  A  comparison  of 
solubility  curves  for  ammonium  calcium  sulphate  at  25°  and  50°  (Bell 
and  Taber,  foe.  cit.)  shows  that  the  transformation  point  of  ammonium 
syngenite  lies  below  0°.  G.  Y. 

System  Lime,  Gypsum,  Water,  at  25°.    Frank  K  Cameron  and 

Jame-s  M.  Bell  (J.  Amei:  Chem.  Soc,  1906,  28,   1220  — 122J) The 

coui[)osition  has  been  determined  of  solutions  which  were  prepared  by 
adiling  :  (I)  solid  gypsum  to  solutions  of  lime  of  various  strengths ;  and 
(2)  lime  to  solutions  of  gypsum  of  various  strengths,  and  keeping  the 
mixtures  agitated  for  two  week.s  at  2.5*.  The  results  are  tabulated  and 
plotted  as  curves.  It  is  found  that  the  solubility  of  lime  in  gypsum 
solutiou.s  is  nearly  constant,  but  is  slightly  greater  in  the  more  coa- 
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centrated  solutions.  In  lime  solutions,  however,  the  solubility  of 
gypsum  decreases  regularly  as  the  amount  of  lime  in  solution  increases. 

E.  G. 

Phosphates  of  Calcium.  III.  Superphosphate.  Frank  K. 
Cameron  and  James  M.  Bell  {J.  Amer.  Chem.  Soc,  1906,  28, 
1222—1229.  Compare  Cameron  and  Seidell,  Abstr.,  1905,  ii,  33  ;  1906, 
ii,  163;  and  Cameron  and  Bell,  Abstr.,  1906,  ii,  164).— A  study  has 
been  made  of  the  solubility  curves  in  the  four-component  system, 
lime,  phosphoric  acid,  sulphuric  acid,  v?ater,  at  25°.  The  solid  phases 
which  are  present  at  several  points  on  the  curves  are  stated  in  tabular 
form.  Determinations  have  also  been  made  of  the  conditions  obtaining 
at  other  temperatures. 

The  results  of  the  action  of  water  on  a  superphosphate  composed  of 
gypsum  and  monocalcium  phosphate  at  25°  are  as  follows.  The 
addition  of  water  to  monocalcium  phosphate  crystals  causes  a  partial 
change  to  dicalcium  phosphate  and  the  formation  of  a  solution  saturated 
with  respect  to  both  phosphates.  A  small  amount  of  gypsum  is  also 
dissolved.  On  the  addition  of  a  further  quantity  of  water,  the  mono- 
calcium phosphate  disappears  and  dicalcium  phosphate  is  produced. 
The  effect  of  this  treatment  is  to  wash  out  some  phosphoric  acid, 
together  with  considerable  quantities  of  calcium  and  a  very  small 
amount  of  gypsum.  On  removing  some  of  the  solution  and  adding 
more  water  to  the  residue,  the  crystalline  dicalcium  phosphate  gives  up 
phosphoric  acid,  which  carries  some  of  the  phosphate  into  solution.  The 
solid  residue  changes  to  a  solid  solution  of  lime  and  phosphoric  acid, 
and,  on  continued  treatment  with  water,  this  solid  solution  changes 
gradually. into  that  solid  solution  which,  in  saturated  gypsum  solutions, 
dissolves  unchanged,  that  is,  the  ratio  of  lime  and  phosphoric  acid 
which  enter  solution  is  the  same  as  in  the  solid  solution.  At  this 
stage,  the  gypsum  has  a  much  greater  solubility,  and  will  probably  be 
all  washed  away  before  the  solid  solutions  have  entirely  disappeared. 
Finally,  the  comparatively  insoluble  solid  solution  of  lime  and  phos- 
phoric acid,  which  contains  relatively  more  lime  than  is  required  by 
the  formula  Ca3(P04)2,  will  gradually  be  dissolved.  E.  G. 

Action  of  Ammonia  on  Strontium.     Strontium-ammonium. 

G.FiOEDERER(i5M^^.  Soc.  chwi.,  1906,[iii],  35,  715 — 727). — Experimental 
details  are  given  of  the  results  already  recorded  (Abstr.,  1905,  ii,  455). 
When  strontium-ammonium  is  exposed  under  reduced  pi'essure,  it 
decomposes  slowly  at  20°,  and  very  rapidly  above  this  temperature, 
evolving  a  mixture  of  ammonia  and  hydrogen  and  leaving  a  white 
mass  of  strontiaraido,  Sr(Nll2)2-  When  a  solution  of  strontium- 
ammonium  is  treated  with  carbon  monoxide  at  -  45°,  a  dull  yellow, 
pulverulent  mass  of  strontium  carboni/l,  Sr(C0)2,  is  obtained ;  this 
becomes  bright  yellow  on  exposure  to  moist  air,  forms  a  limpid,  yellow 
solution  with  water,  and  blackens  when  heated  under  reduced  pressure, 
yielding  a  mixture  of  strontia,  strontium  carbonate,  and  carbon. 

By  the  action  of  oxygen  on  strontium-ammonium,  dissolved  in 
ammonia  solution,  cooled  to  -55°,  the  deep  bluish-black  colour  lightens 
and  finally  disappears,  and,  on  allowing  the  ammonia  to  evaporate,  a 
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mixture  of  strontia  and  strontium  dioxide  is  obtained  (compare 
Mentrel,  Abstr.,  1903,  ii,  77).  Nitrogen  dioxide  also  reacts  with 
strontium-ammonium,  dissolved  in  ammonia  solution,  forming 
strontium  hyponitrite. 

When  dry  ammonia  is  passed  over  strontium  heated  at  200°, 
hydrogen  and  nitrogen  are  obtained,  and  some  strontiamide  is  formed. 
At  800°,  the  yellowish-grey  product  obtained  is  a  mixture  of  strontium 
hydride  and  nitride.  T.  A.  H. 

Gelatinous  Inorganic  Salts  of  the  Alkaline  Earth  Metals. 
Cabl  Neuberg  and  Ernst  Neimanx  {CJiem.  Centr.,  1906,  ii, 
590—591  ;  from  Biochem.  Zeit.,  1,  166— 176).— When  dilute  sulphuric 
acid  is  added  to  a  methyl-alcoholic  solution  of  barium  hydroxide, 
barium  sulphate  is  precipitated  in  a  gelatinous  form.  It  can  be  dried 
in  a  vacuum  and  heated  strongly  without  change,  but  on  boiling  with 
water  for  a  considerable  time  it  passes  into  the  ordinary  form ;  this 
change  is  accelerated  by  the  addition  of  hydrochloric  acid. 

Barium  hydrogen  phosphate  can  be  obtained  in  a  similar  gelatinous 
modification. 

If  a  current  of  carbon  dioxide  is  passed  into  a  saturated  methyl- 
alcoholic  solution  of  barium  oxide,  the  liquid  is  suddenly  transformed 
into  a  solid  jelly  which,  when  freed  from  solution,  represents  a 
gelatinous  form  of  barium  carbonate.  By  the  introduction  of  more 
carbon  dioxide,  a  white  powder  of  the  composition  BaC03,H.20  is 
obtained,  which  is  readily  soluble  in  water.  The  solution  after  a  time 
deposits  a  flocculent  precipitate.  Both  forms  of  the  carbonate  dis- 
solve slowly  in  methyl  alcohol.  The  methyl-alcoholic  solutions  are 
colloidal  in  appearance  and  very  viscous  :  barium  sulphate  is  preci- 
pitated on  addition  of  sulphuric  acid,  but  the  methyl  alcohol  can  be 
removed  by  distillation  without  alteration  of  the  colloidal  character. 
Addition  of  excess  of  water  causes  precipitation,  and  gelatinous  barium 
oxalate  separates  on  addition  of  a  solution  of  oxalic  acid. 

When  ethyl  alcohol  and  a  little  water  are  added  to  a  methyl - 
alcoholic  solution  of  barium  oxide,  the  hydrate,  Ba(OH).2,8H20,  crystal- 
lises in  well-formed  needles.  If  the  solution  is  slowly  evaporated  in 
a  vacuum,  barium  methoxide,  Ba(0Me)2,  separates  in  transparent 
needles.  It  is  slightly  soluble  in  ethyl  alcohol,  insoluble  in  ether  and 
acetone. 

On  addition  of  an  alcoholic  solution  of  potassium  hydrogen  sulphide, 
hydrated  barium  sulphide,  BaS,H20,  separates  out  in  a  gelatinous 
condition  ;  it  dissolves  slowly  in  contact  with  methyl  alcohol. 
Gelatinous  modifications  of  barium  thiocyanate  and  tannate,  and  of 
various  calcium,  .strontium,  and  magnesium  compounds,  have  been 
prepared  by  similar  methods.  The  stability  of  these  compounds 
increases  with  increasing  molecular  weight.  H.  M.  D. 

Behaviour  of  Barium  and  Calcium  Carbonates  at  High 
Temperatures.  11.  E.  Boekk  (Zeit.  anorg.  Ch«m.,  1906,  50, 
244— 248).— According  to  T^  Chatelier  (Abstr.,  1887,  431),  barium 
carbonate  melts  in  an  open  vessel  at  795°,  whilst  Finkel.stein  (this 
vol.,  ii,  354)  has  recently  shown  that  the  undccom{K)sed  carbonate  does 
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not  fuse  even  at  1350°.  The  author,  in  agreement  with  Finkelstein, 
finds  that  the  salt  only  partially  fuses  when  heated  at  1380°  in  a 
current  of  carbon  dioxide^  and  considers  that  the  lower  fusing  point 
in  an  open  vessel  indicates  the  formation  of  a  basic  salt.  It  has  also 
been  found  that  the  salt  has  a  transition  point  at  811°  when  heated  in 
a  current  of  carbon  dioxide. 

When  aragonite  is  heated  to  470°,  it  changes  into  calcite,  and  this 
transition  takes  place  at  lower  temperatures  (445°)  on  long-continued 
heating.  The  change  is  not  accompanied  with  an  appreciable  develop- 
ment of  heat. 

Le  Chatelier  (Abstr.,  1893,  ii,  119,  166)  claims  to  have  melted 
calcium  carbonate  under  a  pressure  of  1 000  kilos,  per  sq.  cm.  at  a 
temperature  a  little  below  the  melting  point  of  gold  (1064°),  but  other 
investigators  have  thrown  doubt  on  this  observation.  The  author 
now  finds  that  the  salt  does  not  melt  when  heated  to  1400 — 1500° 
under  a  pressure  of  carbon  dioxide  of  30  atmospheres,  although  the 
original  fine  powder  becomes  crystalline ;  in  these  circumstances 
partial  dissociation  into  calcium  oxide  and  carbon  dioxide  also  takes 
place,  G.  S, 

Contamination  of  Zinc  and  its  Compounds  with  Lead. 
T.  TusTiNG  Cocking  {Chemist  and  Druggist,  1906,  69,  507.  Com- 
pare Hill,  Abstr.,  1905,  ii,  356). — The  lead  was  estimated  as  sulphate, 
as  chromate,  and  colorimetrically  as  sulphide.  Commercial  zinc  was 
found  to  contain  04 — 1'6  per  cent.,  the  "arsenic-free"  metal 
O'OIG — O'l  per  cent,  of  lead.  Zinc  oxide  contains  005 — 0'4  per  cent., 
the  carbonate  004 — 0  14  per  cent,  of  lead;  none  of  tlie  other  zinc 
salts  examined  contained  more  than  O'l  per  cent.  G.  S. 

Precipitated  Basic  Carbonates  of  Zinc  and  Cadmium, 
MoRiTZ  KoHN  (Zeit.  anory.  CJiem.,  1906,  50,  315—317). — Precipitated 
basic  carbonate  of  zinc  completely  precipitates  solutions  of  ferric 
chloride,  aluminium  nitrate,  and  uranyl  nitrate  in  the  cold, 
whilst  chromic  nitrate  is  onl}'^  partially  precipitated  in  the  cold,  but 
completely  on  heating.  The  precipitate  from  the  uranium  solution 
consists  of  hydrated  iiranic  acid  slightly  contaminated  with  zinc. 

Precipitated  cadmium  nitrate  precipitates  completely  solutions  of 
ferric  chloride  and  nitrate,  but  acts  only  slightly  on  solutions  of 
chromium,  \iranyl,  and  aluminium  nitrates  in  the  cold.  G.  S. 

Determination  of  the  Atomic  Weights  of  the  Elements 
of  the  Rare  Earths.  Wiliielm  Feit  and  Kakl  Puzibyi.la  {Zeit, 
anorg.  Gkem.,  1906,  50,  249-264.  Compare  Abstr.,  1905,  ii,  250).— 
It  is  [)ointed  out  that  the  sulphate  method  for  determining  the  atomic 
weights  of  the  metuls  of  the  rjire  earths  is  very  troublesome,  and  an 
alternative  method,  which  is  very  simple  and  accurate,  is  suggested. 
A  known  weight  of  the  oxide  is  dissolved  in  Njl  sulphuric  acid  and 
titrated  back  with  iV/10  alkali,  methyl-oiango  being  used  as  indicator. 
For  the  method  to  be  applicable  it  is  necessary  that  the  normal 
sulphates  should  be  absolutely  neutral  towards  the  indicator,  and  it  is 
tihqwn  thi^t  in  certain  typical  cases  this  condition  is  fulfilled. 
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The  atomic  weights  of  a  number  of  the  rare  earth  elements  have 
been  determined  by  this  method ;  the  oxides  employed  were  prepared 
by  the  authors,  or  obtained  from  other  workers  in  the  same  field,  and 
were  spectroscopically  pure.  The  results,  corrected  to  a  vacuum,  are 
as  follows:  La  =  139-17;  Pr=  140-62:  Nd  =  144-6;  Sm=  15056; 
Eu  =  152-66  ;  Gd  =  15747  ;  Yb  =  173-52  ;  Yt  =  89-40.  With  two  excep- 
tions, the  results  are  in  excellent  agreement  with  the  mott  trustworthy 
previous  determinations  ;  the  value  for  europium  is  0-63  unit 
higher  than  that  obtained  by  Urbain ;  that  for  yttrium  is  also 
higher. 

The  authors  do  not  claim  extreme  accuracy  for  these  observations, 
which  were  carried  out  in  a  technical  laboratory,  but  coilsider  that  the 
method  avoids  certain  difficulties  of  the  sulphate  method,  and  is  capable 
of  giving  results  of  the  highest  accuracy.  G.  S. 

Electrolytic  Precipitation  of  Lead  from  Acetate  Solutions. 
Ralph  C.  Sxowdox  (J.  Physical  Chem.,  1906,  10,  500— 501).— By 
using  a  revolving  cathode  and  a  low  current  density  it  is  possible  to 
deposit  lead  from  a  solution  of  its  acetate  in  the  form  of  a  crystalline 
adherent  film.  The  adherent  character  of  the  deposit  is  improved  by 
the  addition  of  a  little  gelatin  to  the  solution.  W.  A.  D. 

Lead  Matte.  Hugo  Weidmanx  {Metallurgie,  1906,  3,  660—664). 
— ^lixtures  of  lead  sulphide  and  ferrous  sulphide,  prepared  by  fusion  in 
an  electric  furnace,  were  examined.  Pure  ferrous  sulphide  melts  at 
1137°,  and  lead  sulphide  at  970°  (compare  Friedrich  and  Leroux,  this 
vol.,  ii,  355).  The  freezing-point  curve  of  mixtures  of  the  two  sulphides 
consists  of  two  branches,  meeting  at  a  eutectic  point  at  782^  and  25*8 
per  cent,  of  ferrous  sulphide.  Compounds  of  the  two  sulphides  are 
therefore  not  formed,  and  the  fact  that  the  eutectic  horizontal  is  to  be 
traced  as  far  as  the  limits  of  the  diagram  proves  that  solid  solutions  do 
not  occur.  These  conclusions  are  confirmed  by  microscopic  examina- 
tion of  the  solidified  mixtures.  C.  H.  D. 

Modifications  of  Lead  Oxide.  Kudolf  Ruer  {Zeit.  anorg.  Chem., 
1906,  50,  265—275.  Compare  this  vol.,  ii,  542).— The  author  has 
observed  that  some  specimens  of  pure  lead  oxide  have  a  brownish- 
yellow  colour,  which,  on  heating  to  600°  and  allowing  to  cool,  becomes 
light  yellow.  The  latter  modification  again  becomes  brownish-yellow 
on  prolonged  rubbing  in  a  mortar  with  considerable  pressure,  and  on 
further  heating  and  cooling  the  yellow  colour  is  restored. 

Geuther  (Abstr.,  1884,  824)  has  shown  that  by  boiling  lead 
hydroxide  with  10  per  cent,  sodium  hydroxide  solution,  a  light  yellow 
modification,  and  with  very  concentrated  hydroxide  solution  a  red  modi- 
tication,  of  lead  oxide  is  obtained.  It  has  now  been  found  that  the  red 
oxide  is  changed  to  the  yellow  by  heating  at  700°,  but  the  transition  is 
slower  than  in  the  case  of  the  reddish-brown  oxide  referred  to  above. 
Further,  the  light  yellow  oxide  is  considerably  more  soluble  in  water 
than  the  red  modification. 

On  the  basis  of  these  ob-servations,  it  is  suggested  that  the  light 
yellow  oxide  is  unstable  at  the  ordinary  tennwrature,  the  change  to  a 
paore  stable  form  being  accelerated  by  friction  and  pressure;  at  higher 
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temperatures  (above  500 — 600°)  the  yellow  is  the  stable  modification. 
It  remains  for  the  present  undecided  whether  Geuther's  red  oxide  and 
that  obtained  from  the  yellow  by  rubbing  are  identical ;  they  appear 
to  differ  in  the  readiness  with  which  they  undergo  transition  on  heat- 
ing, and  the  yellowish-brown  oxide  is  about  as  soluble  in  water  as  the 
light  yellow  variety,  and,  therefore,  much  more  soluble  than  the  red 
oxide,  but  the  latter  property  may  be  due  to  the  presence  of  a  consider- 
able proportion  of  the  light  yellow  in  the  yellowish-brown  oxide. 

G.  S. 

New  Method  of  preparing  Lead  Peroxide.  Louis  Friderich, 
Edouard  Mallet,  and  Philippe  A.  Guye  {Chem.  Cenir.,  1906,  ii,  465  ; 
from  Mon.  Sci.,  1906,  [iv],  20,  ii,  514—518). — A  mixture  of  five  kilos, 
of  lead  sulphate  with  r2  kilos,  of  magnesium  oxide  is  suspended  in  13 
litres  of  hot  water,  and  the  whole  is  then  saturated  with  chlorine  under 
pressure.  The  liquid  portion  is  run  off,  and  the  lead  peroxide  is 
washed  with  water.  In  order  to  remove  traces  of  chloride  and  sulphate, 
as  well  as  any  lead  monoxide,  the  crude  peroxide  is  treated  first  with 
boiling  10  per  cent,  sodium  hydroxide  and  then  with  hot  nitric  acid. 
The  resulting  product  contains  97  per  cent,  of  peroxide.  The  reaction 
may  be  represented  by  the  two  equations  PbS04  +  MgO  =  MgS04  +  PbO 
and  PbO  +  MgO  -t-  Gig  =  PbOg  +  MgClg.  P.  H. 

Electrolytic  Corrosion  of  the  Bronzes.  B.  E.  Curey  {J.  Physical 
Chem.,  1906,  10,  474 — 499). — The  rates  of  corrosion  of  bronzes  of 
different  composition  were  d'etermined  in  aqueous  solutions  of  different 
salts,  when  the  bronze  was  made  the  anode  and  a  platinum  wire  the 
cathode ;  the  proportion  of  copper  in  the  bronzes  varied  from  95  per 
cent,  to  5  per  cent.,  with  5  per  cent,  intervals.  Usually  a  7  per  cent, 
solution  of  the  salt  was  employed,  the  following  solutions  being  used  : 
sodium  sulphate,  sodium  nitrate,  sodium  acetate,  sodium  carbonate, 
alkaline  sodium  tartrate,  ammonium  oxalate  containing  oxalic  acid, 
sodium  chloride,  sodium  persulphate,  ammonium  sulphate,  and  copper 
sulphate.  A  current  of  about  25  milliamperes  and  a  current  density 
of  0"18  ampere  per  square  decimetre  were  employed.  Curves  are 
drawn  showing  the  variation  of  current  efiiciency  with  the  composition 
of  the  alloy,  and  the  nature  of  the  solid  phases  in  the  latter.  The 
conclusions  are  summarised  as  follows. 

The  a-bronzes  corrode  more  rapidly  than  any  others,  almost  pure 
copper  dissolving;  from  the  a-f-8-  and  a +  )8-alloys,  copper  dissolves 
more  rapidly  than  tin.  The  /?,  8,  /8-f-y,  S-f-CugSn,  CuaSn-f-c,  and 
c-bronzes  undergo  very  little  change  and  tend  to  become  passive.  The 
c  -t-  Su  bronzes  become  rich  in  copper  on  the  surface,  and  tend  to  dis- 
integrate as  the  tin  dissolves.  The  cause  of  certain  of  the  bronzes 
becoming  passive  appears  to  be  the  formation  of  a  film  of  stannic 
oxide  ;  the  film  was  obtained  in  quantity  and  examined.  The  c-bronze 
is  mo.st  resistant  to  corrosion.  No  bronze  becomes  passive  in  solutions 
of  chlorides,  a  high  current  efiiciency  being  observed  whatever  be  the 
composition  of  the  bronze.  In  all  other  salts  the  curve  of  current 
efficiency  shows  well-marked  fields,  an  abrupt  change  in  the  rate  of 
corrosion  occurring  at  the  appearance  or  disappearance  of  a  phase  in 
the  equilibrium  diagram. 
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The  effects  of  chemical  corrosion  were  in  most  cases  found  to  be 
similar  in  nature  to  those  of  electrolytic  corrosion.  W.  A.  D. 

Stable  Cupric  Hydroxide  and  the  Basic  Salt  7CuO,2S03,5H20 
(Brochantite).  Josef  Habeemanx  {Zeit.  anorg.  Chem.,  1906,  50, 
318 — 319). — A  fairly  stable  hydroxide  of  copper,  Cu(0H)2  (already 
obtained  by  Bottger,  J.  pr.  Chem.,  1858,  73,  491),  can  be  prepared  by 
digesting  basic  copper  sulphate,  7CuO,2S03,5H20,  with  10  per  cent, 
potassium  hydroxide  solution,  washing  the  precipitate  with  cold  water 
and  alcohol,  and  drying  at  100°.     It  is  light  bluish-green  in  colour. 

The  basic  sulphate  itself  is  obtained  by  the  action  of  50  c.c.  of  2X- 
sodium  hydroxide  on  a  solution  of  5  grams  of  copper  sulphate  in  200  c.c. 
of  water  in  the  cold  ;  it  is  washed  and  dried  at  100'^.  G.  S. 

The  TVo  Forms  of  Mercuric  Iodide.  Luigi  Mascaeelli 
{Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  192.  Compare  Kastle 
and  Clark,  Abstr.,  1900,  ii,  141  ;  Kastle  and  Reed,  Abstr.,  1902, 
ii,  324;  Gernez,  Abstr.,  1903,  ii,  428,  481).— The  solubility  of 
mercuric  iodide  in  nitrobenzene,  m-nitrotoluene,  ^nitrotoluene,  and 
a-nitronaphthalene  has  been  studied  in  the  following  way.  Known 
quantities  of  the  iodide  were  added  successively  to  the  solvent,  which, 
after  heating  to  cause  the  salt  to  dissolve,  was  cooled  until  crystals  of 
the  iodide  began  to  separate ;  at  this  point  the  temperature  was 
observed.  In  order  to  obviate  supersaturation,  a  crystal  of  the  iodide 
was  added  just  before  the  point  of  separation  was  reached ;  readings 
were  taken  both  when  the  yellow  and  the  red  forms  of  the  iodide  were 
added.  Only  one  value  for  the  solubility  was  observed  in  either  case 
at  a  definite  temperature  ;  between  temperatures  of  0°  and  220"^,  the 
curves  of  solubility  of  the  iodide  are  continuous  in  the  case  of  all  the 
solvents  used,  no  break  in  the  direction  being  observed  at  the  trans- 
formation point  of  the  iodide  (about  130°).  Above  130°,  only  the 
yellow  form  separates  in  all  cases ;  below  this  temperature  the 
yellow  form  separates  first,  and  is  persistent  for  a  length  of  time 
depending  on  the  distance  of  the  temperature  below  the  transition 
point.  As  the  curve  below  130°  is  continuous  with  that  above  130°, 
it  appears  that  the  yellow  form  only  exists  in  solution  at  all  tempera- 
tures. '  W.  A.  D. 

Chromates  of  Mercury,  Bismuth,  and  Lead.  Alvin  J.  Cox 
{Zeit.  anary.  Chem.,  1906,  50,  226—243.  Compare  Abegg  and  Cox, 
Abstr.,  1904,  ii,  563,  662). — The  conditions  under  which  the  chromates 
of  lead,  mercury,  and  bismuth  are  capable  of  existing  in  solution,  and  the 
limits  of  their  existence,  have  been  determined.  In  accordance  with 
the  phase  rule,  each -of  these  salts  has  a  definite  hydrolytic  pressure,  in 
other  words  there  is  a  certain  minimum  concentration  of  acid  below 
which  the  salt  cannot  exist.  By  solubility  determinations  the  re- 
spective concentrations  have  been  ascertained,  and  it  has  then  been 
found  possible  to  isolate  the  pure  salts. 

Two  chromates  of  mercury,  HgCrjO^  and  HgC'rO^,  have  thus  been 
prepared ;  at  25*^  they  are  in  equilibrium  with  solutions  containing 
10'46  and  0"46  gram-mols.  of  chromic  acid  per  litre  respectively.     The 
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former  is  a  deep  carmine-red  powder ;  the  latter  a  light  orange 
powder.  The  two  lead  salts,  PbCrgO^  and  PbCrO^,  are  in  equilibrium 
with  solutions  containing  687  and  0'00002  gram-mols.  of  the  acid 
respectively.  The  former  salt  occurs  as  a  lustrous,  red,  crystalline 
powder.  The  bismuth  salts,  Bi203,Cr03  and  Bi203,2Cr03,  are  in 
equilibrium  with  solutions  containing  7*80  and  0*00001  gram-mols.  of 
the  acid  respectively ;  the  former  is  an  orange-scarlet,  the  latter  an 
orange-yellow  powder. 

Salts  whose  hydrolytic  pressure  is  greater  than  the  solubility  of  the 
acid  at  the  temperature  of  experiment  cannot,  of  course,  be  obtained 
in  this  way.  It  has  been  found  that  a  solution  saturated  at  25° 
contains  10  "8  gram-mols.  of  chromic  acid  per  litre. 

Many  salts  intermediate  in  composition  to  the  respective  pairs  of 
compounds  are  mentioned  in  the  literature,  but  they  must  be  regai'ded 
as  mixtures.  G.  S. 

Determination  of  the  Melting  Points  of  Lead-aluminium 
and  Bismuth-aluminium  Alloys  by  means  of  Thermo-electric 
Pyrometers.  Hector  P^cheux  {Conipt.  rend.,  1906,  143,  397 — 398. 
Compare  Abstr.,  1904,  ii,  564;  1905,  ii,  526;  this  vol.,  ii,  286).— The 
author  has  determined  the  solidifying  points  of  aluminium,  and  of 
certain  of  its  alloys,  with  lead  and  bismuth  by  means  of  two  thermo- 
electric couples,  one  composed  of  nickel  and  copper,  the  other  of 
platinum  and  10  per  cent,  platinum-iridium  ;  the  absolute  error  for 
the  range  of  temperature  employed  (630 — 720°)  is  0*71°  for  the  former 
and  2*75°  for  the  latter  couple,  and,  provided  that  precautions  are  taken 
to  avoid  oxidation,  and  the  Thomson  effect,  the  nickel-copper  pyro- 
meter is  more  suitable  for  industrial  purposes  than  the  platinvim- 
iridium  couple.  M.  A.  W. 

Constituents  of  Manganese-molybdenum  Alloys.  G.  Arri- 
VAUT  {Compt.  rend.,  1906,  143,  464 — 465). — Manganese-molybdenum 
alloys  richer  in  molybdenum  than  those  already  described  (this  vol., 
ii,  676),  prepared  by  reducing  the  mixed  oxides  with  aluminium 
powder,  form  hard,  brittle,  homogeneous  ingots,  silver-white  in  colour, 
non-magnetic,  readily  soluble  in  hot  concentrated  nitric  or  sulphuric 
acid,  or  fused  alkali  hydrogen  sulplutes.  The  alloys  consist  of  free 
mat)ganese  associated  with  one  or  other  of  the  comjyounds  Mn.^Mo, 
MnMo,  or  MnMog,  which  form  crystalline,  metallic  powders,  steel-grey  in 
colour  and  non-magnetic.  The  compound  MuoMo  is  left  as  a  residue 
when  alloys  containing  35'11  to  4394  per  cent,  of  molybdenum  are 
treated  with  a  10  per  cent,  alcoholic  solution  of  acetic  acid  ;  it  has  a 
sp.  gr.  8*37  at  0°,  the  calculated  value  being  7  -91 .  The  alloy  MnMo  is 
similarly  isolated  by  the  action  of  dilute  hydrochloric  acid  from  alloys 
containing  43-57  to  59*25  percent,  of  molybdenum;  it  has  a  sp.  gr. 
8*60  at  0°  the  calculated  value  being  8  23.  The  compound  MnMo2  is 
obtained  by  treating  alloys  containing  64*70  to  7227  per  cent,  of 
molybdenum  with  concentrated  hydrochloric  acid  ;  it  hiis  a  sp.  gr. 
8-70  at  0°,  the  calculated  value  being  8*59.  All  the  compounds  are 
attacked  by  chlorine  at  the  ortlinary  temperature  or  with  incandescence 
at  300°,  by  oxygen  or  sulphur  at  a  red  heat,  and  by  water  vapour  at 
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250°,  whilst  hydrochloric  or  hydrofluoric  acid  only  dissolve  the  com- 
pound Mn.Mo.  M.  A.  W. 

Use  of  Metallic  Deposits  in  the  Micrographical  Examina- 
tion of  Alloys.  Federico  Giolitti  {Gazzetta,  1906, 36,  ii,  142 — 147). 
— A  preliminai-y  note  pointing  out  the  advantages  of  depositing 
electrolytically  a  thin  film  of  metal  on  the  section  of  steel  or  bronze 
which  is  to  be  examined  micrographically.  The  tliin  film  of  metal  is 
subsequently  removed  by  polishing  with  finely  levigated  rouge ;  the 
electrolytic  treatment  greatly  emphasise-i  the  characteristic  micro- 
structure  in  the  case  of  different  kinds  of  steel  anil  bronze.  Either 
copper,  nickel,  or  silver  may  be  chosen  as  the  metal  to  be  deposited  on 
the  alloy.  W.  A.  D. 

Iron  and  Calcium.  Oliver  P.  Watts  (/.  Amer.  Chem.  Soc,  1906, 
28,  1152 — 1155). — Experiments  are  described  which  were  carried  out 
with  the  object  of  preparing  alloys  by  fusing  mixtures  of  iron  and 
calcium'  in  a  graphite  crucible  by  means  of  an  electric  resistance 
furnace.  No  alloys  were  formed,  but  the  iron  became  richer  in  carbon 
and  silicon.  It  is  supposed  that  the  silicon  was  derived  from  silica 
present  in  the  magnesia  lining  of  tlie  crucible,  and  the  carbon  from  car- 
bon monoxide  foi-raed  during  the  operation.  When  a  thin  piece  of 
ignited  calcium  is  plunged  into  a  jar  of  carbon  dioxide,  calcium  oxide, 
calcium  carbide,  and  carbon  are  produced.  Other  littempts  to  obtain 
alloys  were  made  by  heating  calcium  in  a  pure  iron  cylinder  at 
850 — 880",  and  by  reducing  iron  oxide  with  calcium  filings  in  presence 
of  excess  of  calcium,  but  without  success. 

Experiments  were  also  made  to  ascertain  whether  phosphorus  and 
sulphur  contained  in  iron  could  be  removed  by  heating  the  metal  with 
calcium.  It  was  found  that  in  one  case  the  whole  of  the  sulphur  present 
was  removed  and  in  another  case  that  the  percentage  of  phosphorus  in 
the  iron  was  reduced  from  1*96  to  1*56.  The  commercial  application 
of  calcium  to  the  removal  of  phosphorus  from  iron  is  impracticable. 
[Compare  Quasebart,this  vol.,  ii,  229;  Stockem,  ibid.,  ii,  285.]     E.  G. 

Copper  Steels.  Pierre  Breuil  {Compt.  rend.,  1906,  143, 
377 — 380.  Compare  this  vol.,  ii,  546,  677). — The  mechanical  proper- 
ties of  three  series  of  copper  steels  have  been  examined,  and  the  values 
of  the  breaking  load,  the  torsion,  and  the  hardness  of  fourteen  samples 
are  tabulated  in  the  original.  The  fragility  of  the  steels  as  determined 
by  the  breaking  load  is  not  much  increased  by  the  copper,  and  none  of 
the  steels  containing  0"5  to  4  per  cent,  of  copper  are  brittle ;  the  elastic 
limit  is  considerably  augmented  by  the  copper,  and  the  hardness  of 
the  steels  is  generally  higher  than  that  of  nickel  steels  containing  the 
same  amount  of  carbon  which  have  received  the  same  thermal 
treatment. 

The  corrosive  action  of  dilute  sulpimric  acid  on  copper  steels  is  less 
than  on  steels  of  the  same  carbon  content  not  containing  copper. 
Cop[)er  steels  containing  from  O-.j  to  4  per  cent,  of  copper  are  character- 
i.sed  by  a  fine  struct\ire,  and  when  examined  under  the  microscope 
exhibit  a  perlito  structure  which  becomes  more  marked  as  the  percent- 
age of  copper  increases,  M.  A.  W. 
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Triammine  Chromium  Salts.  A  Contribution  to  the 
Chemistry  of  Hydrates.  V.  Chromium  Compounds.  Alfred 
Werner  {Ber.,  1906,  39,  2656—2667.  Compare  this  vol.,  i,  816 ;  ii, 
462) . — Dichloroaquotriamminechromium  chloride, 

_[CrCl2(OH2)(NH3)3]Cl, 
formed  by  treating  Wiede's  triamminechromium ;  tetroxide  (compare 
Hofmann  and  Hiendlmaier,  Abstr.,  1905,  ii,  716)  with  concentrated 
hydrochloric  acid  in  the  presence  of  glacial  acetic  acid,  is  purified  by 
conversion  into  the  nitrate,  the  chloride  being  regenerated  by  hydro- 
chloric acid  at  0°  It  crystallises  in  violet- brown  leaflets  and  is  easily 
soluble  in  water  to  a  blue  solution. 

The  nitrate,  [CrCl2(OH2)(NH3)3]N03,  obtained  from  the  crude 
chloride  and  nitric  acid,  separates  from  dilute  nitric  acid  in  a  felted 
mass  of  bluish-grey  needles. 

The  sulphate,  [CrCl2(OH2)(NH3)]2S04,  crystallises  in  reddish-blue 
needles.  The  iodide,  [CrCi2(OH2)(-NHg)3]I,  forms  a  greenish-blue, 
crystalline  powder.  The  basic  iodide,  [Cr(OH2)3(NH3)3](OH)l2,  sepa- 
rates on  the  addition  of  solid  potassium  iodide  to  the  crude  chloride 
dissolved  in  a  mixture  of  water  and  pyridine.  The  salt  retains  pyri- 
dine, which  is  removed  by  repeated  trituration  with  a  saturated  solution 
of  potassium  iodide.  It  crystallises  in  bluish-red  leaflets,  and  is  soluble 
in  water.  The  bromide,  [Or(OH2)3(NH3)3]Br3,  is  obtained  from  a  solu- 
tion of  the  basic  iodide  and  concentrated  hydrobromic  acid  at  0° ;  it 
forms  reddish-brown  crystals,  and  is  very  hygroscopic,  C,  S, 

Trichlorotriamminecobalt  and  its  Hydrates.  Alfred  Werner 
[and  EmilBindschedler]  (5er.,  1906,39, 2673—2679,  Compare  Abstr., 
1 905,  ii,  93), — Thejfirst  and  the  last  members  of  the  series  00013(^113)3, 
[CoOl2(OH2)(NH3)3]01,  [OoCl(OH2)2(NH3)3]Ol2,  [Oo(OH2)3(NH3)3]Cl3, 
have  been  prepared.  The  source  of  the  first-mentioned  compound  is 
a  substance,  obtained  from  dichloroaquotriamminecobalt  chloride 
(dichro-salt)  and  sodium  hydroxide,  which  is  to  be  described  fully  in  a 
subsequent  paper.  The  substance  is  triturated  with  concentrated 
hydrochloric  acid,  whereby  dichloroaquotriamminecobalt  chloride 
and  trichlorotriamminecobalt,  CoCl3(NH3)3,  are  obtained,  only  the 
latter  remaining  after  twenty-four  hours'  washing  with  water.  It 
dissolves  slowly  in  cold  water,  forming  the  hydrated  compouads,  and 
nitric  or  sulphuric  acid  precipitates  from  the  solution  the  salt  of 
dichloroaquotriamminecobalt.  The  substance  is  unchanged  by  tritura- 
tion with  nitric  acid,  and  the  chlorine  is  in  the  non-ionised  state, 

Triaquotriamminecobalt  chlo^'ide,  [Oo(OH2)3(NH3)3]Ol3,  is  formed  when 
trinitratotriamminecobalt  (Jorgensen,  Ber.,  1882,  15,  1900)  is  treated 
for  twenty-four  hours  with  very  dilute  acetic  acid,  and  the  solution 
treated  with  hydrochloric  acid  at  0°.  It  forms  a  heavy,  reddish -violet, 
crystalline  powder.  The  corresponding  bromide  is  prepared  in  a  similar 
manner.  In  both  compounds  the  halogen  is  wholly  removed  by  silver 
nitrate.  0.  S. 

Action  of  Liquid  Ammonia  on  Certain  Metallic  Anhydrides 
[Acidic  Oxides].  Arthur  KosENHEiiVi  and  Felix  Jacobsohn  [Zeit. 
anorg.  Chem.,  1906,  50,  297 — 308). — Up  to  the  present  the  existence 
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of  amino-  or  imino-derivatives  of  weak  electro-negative  elements  has 
not  been  definitely  established.  Certain  compounds  of  the  latter 
type  have  now  been  obtained  by  the  action  of  liquid  ammonia  on 
the  anhydrides  and  chlorine  derivatives  of  certain  quinquevalent  and 
sexavalent  metals. 

Experiments  with  the  liquefied  gas  were  carried  out  mainly  as 
described  by  Stock  and  Hoffmann  (Abstr.,  1903,  ii,  207).  The  com- 
pounds were  not  brought  into  contact  with  water,  but  were  washed 
with  liquid  ammonia,  and  the  omission  of  this  precaution  explains 
the  unsatisfactory  results  obtained  by  previous  observers  in  this 
field. 

Chromium  Compouiids. — By  the  action  of  liquid  ammonia  on 
chromium  trioxide,  CrOg,  in  a  sealed  tube  at  the  ordinary  temperature, 
a  brown  compound  of  the  empirical  formula  CrOg.SNHg,  probably 
ammonium  imidochromate,  NHICrO(O'NH^).,,  was  obtained.  It 
readily  gives  up  ammonia  in  the  air,  and  dissolves  in  water  to  form 
ammonium  dichromate.  A  lead  compound,  (iSrH3)^(Cr03)oPb,  was 
prepared  by  interaction  of  lead  iodide,  chromium  trioxide,  and  liquid 
ammonia ;  it  may  be  regarded  as  being  derived  from  the  imidochro- 
mate by  replacement  of  one  of  the  NH^  groups  by  lead.  Potassium 
chlorochromate  and  liquid  ammonia  interact  to  form  a  compound  of 
the  formula  K(NH^)Cr03NH.  The  formation  of  the  potassium  and 
lead  compounds  is  regarded  as  confirming  the  correctness  of  the 
suggested  constitutional  formula  for  the  first-mentioned  snbstance. 
By  the  action  of  ammonia  gas  on  chromyl  chloride  dissolved  in  dry 
chloroform,  a  voluminous,  brown  substance,  (NH3)3CroO^(NH^)o,  was 
obtained ;  its  constitutional  formula  has  not  been  established. 

Molybdenum  Compounds. — By  the  action  of  liquid  ammonia  on 
molybdenum  trioxide,  M0O3,  *  snow-white  compound,  MoOg.SNHg,  was 
obtained ;  the  same  substance  is  formed  by  the  action  of  liquid  ammonia 
on  molybdenyl  chloride.  Attempts  to  establish  its  constitution  did  not 
lead  to  very  conclusive  results.  A  lead  salt,  probably  analogous  in 
composition  to  the  chromium  salt  already  mentioned,  was  obtained. 
By  the  action  of  potassium  amide  in  liquid  ammonia  on  the  trioxide, 
a  practically  colourless  substance,  which  appeared  to  be  a  mixture 
of  NH:MoO(OK)2  and  NK:MoO(OK)2,  was  isolated.  The  first  salt  is 
therefore  probably  ammonium  imidomolybdate,  ]SrHIMoO(ONHJ.,- 

Tun{/8te7i  and  Uranium  Compounds. — Tungsten  trioxide,  WO3,  does 
not  react  with  liquid  ammonia,  even  on  heating  at  108 — 109^  in  a 
•aled  tube;  with  the  oxychloride  WOjClj,  a  brown  compound, 
\\  OgjSNH,,,  is  obtained.  Uranium  trioxide  does  not  react  with 
ammonia,  but  the  oxychloride  gives  a  greyish-green  precipitate  which 
has  not  been  obtained  pure. 

Other  Compounds. — Arsenic  oxide  gives  with  liquid  ammonia  a  white 
compound  of  the  formula  Asj05,3NH3  ;  its  constitution  has  not  been 
determined.  Treated  with  lead  iodide  in  ammoniacal  solution,  a  heavy, 
white  precipitate,  of  the  approximate  composition 

Pb{NH,0).(As,03NH),. 
18  obtained.     Antimony  pentoxide  does  not  react  with  ammonia,  but 
the  hydrat<;d  pentachloride,  SbUl^jHjO,  forms  a  snow-white,  crystalline 
VOL.    XC.    ii  r,c) 
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powder,  not  obtained  pure.     Vanadium  pentoxide  and  ammonia  react 
to  form  a  yellowish- brown,  very  unstable  compound. 

Ko  compounds  containing  the  NHg  group  have  been  obtained. 

G.  S. 

Dihydrate  of  Molybdic  Acid.  Arthur  Rosenheim  {Zeit.  anorg. 
Chem.,  1906,  50,  320.  Compare  Rosenheim  and  Davidsohn,  Abstr., 
1904,  ii,  128). — For  the  preparation  of  the  dihydrate  of  molybdic  acid, 
29 — 30  per  cent,  nitric  acid  must  be  used  instead  of  20  per  cent.,  as 
given  in  the  former  paper,  and  the  molybdate  solution  must  be  added 
to  the  nitric  acid  with  stirring,  instead  of  the  converse,  as  previously 
stated.  G.  S. 

Compounds  of  Stannic  Sulphate  with  Alkaline  Earth 
Sulphates  and  with  Lead  Sulphate.  Rudolf  F.  Weixland  and 
Hugo  Kuhl  {Ber.,  1906,  39,  2951— 2953).— On  mixing  solutions  of 
orthostannic  acid  in  sulphuric  acid  and  calcium  sulphate  in  the  same 
solvent  and  concentrating,  regularly  formed,  colourless  cubes  are 
obtained  of  the  compound  Sn(S04)2,CaS04,3H20 ;  similar  salts  are 
obtained  with  barium,  strontium,  or  lead  sulphates  ;  they  only  lose 
10  per  cent,  of  their  water  at  210°,  the  residue  being  given  off  as  the 
compounds  decompose,  and  are  therefore  regarded  as  derivatives  of 
orthostannic  acid  of  the  type  Sn[(S04H)3(0H)3]M,  corresponding  with 
-Bellucci  and  Parravano's  orthostannates,  X"Sn(0H)jj  (Abstr.,  1904, 
ii,  823  ;  1905,  ii,  40).  E.  F.  A. 

Thorium  Hydroxide  Hydrosol.  Arthur  Muller  (Ber.,  1906, 
39,  2857—2859.  •  Compare  Biltz,  Abstr.,  1903,  ii,  153).— A  concen- 
trated hydrosol  of  thorium  hydroxide  may  be  prepared  by  taking  the 
hydroxide  obtained  from  20  grams  of  dry  thorium  nitrate  and,  after 
thoroughly  washing  with  water,  boiling  with  water  and  adding  a  solution 
of  10  grams  of  nitrate  in  50  c.c.  of  water  in  quantities  of  1  c.c.  and 
boiling  for  five  minutes  after  each  addition.  When  some  102 — 104  c.c. 
have  been  added,  a  slightly  opalescent  solution  is  obtained.  This  can 
be  kept  for  some  time  unaltered  ;  it  is  not  affected  by  boiling,  and 
when  evaporated  leaves  a  gelatinous  mass  which  is  soluble  in  water. 
In  other  properties  it  resembles  Biltz's  hydrosol.  Neutral  salts  pro- 
duce no  precipitate,  but  small  amounts  of  alkalis,  and  practically  all 
acids,  give  a  precipitate  of  the  hydroxide.  J.  J.  S. 

Preparation  of  Ammonium  Vanadate  and  Sodium  Uranate. 
Julius  Ohly  {Chem.  Cenlr.,  1906,  ii,  465 — 466  ;  from  Oesterr.  Zeit. 
Bei^g-,  Iliittenwesen.,  1906,  54,  232 — 234). — Finely-powdered  and 
sifted  Utah  sandstone  containing  carnotite  is  stirred  up  with  hydro- 
chloric, sulphuric,  or  nitric  acid  until  it  assumes  a  red  tint;  the  mixture 
is  then  heated  l-y  blowing  steam  into  it  until  no  yellow  particles  are 
left  in  the  residue,  showing  that  the  vanadium  and  uranium  compounds 
have  gone  into  solution.  The  approximately  calculated  quantity  of  solid 
ammonium  chloride  is  now  added  in  portions  to  the  liquid,  which,  aftci 
evaporation  to  one-third  of  its  volume,  is  allowed  to  remain  overnight . 
The   crystals   of   ammonium    metjivanadate   which   are  deposited  ar<' 
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then  recrystallised  from  a  strong  solution  of  ammonium  chloride  and 
washed  with  alcohol.  On  further  evaporation  of  the  mother  liquors,  a 
second  crop  of  ammonium  metavanadate  is  obtained.  The  solution, 
which  is  now  free  from  vanadium  compounds,  is  boiled  for  half  an  hour 
with  an  excess  of  sodium  carbonate  and  filtered ;  on  adding  sodium 
hydroxide  to  the  filtrate,  sodium  uranate,  Na<,ljO,,  is  precipitated. 

P.  H. 

Antimony-cadmium  Alloys.  AVilhelm  Treitschke  {Zeit.  anorg. 
Chera.,  1906,  50,  217—225.  Compare  Heycock  and  Neville,  Trans., 
1892,  61,  888 ;  KurnakofE  and  Konstantinoff,  J.  Russ.  Phys.  Chem. 
Soc,  1905,  37,  580). — From  an  investigation  of  this  system  by 
Tammann's  method  of  thermal  analysis,  evidence  has  been  obtained  of 
the  existence  of  two  compounds  of  the  respective  formulae  SbCd  and 
Sb.jCdg,  only  the  first  of  which  is  stable. 

From  all  alloys  containing  30 — 100  per  cent,  of  antimony,  the  com- 
pound Sb.,S3,  containing  42  per  cent,  by  weight  of  antimony,  separates 
spontaneously ;  it  forms  a  series  of  mixed  crystals  with  antimony 
which  are  saturated  when  53  per  cent,  by  weight  of  the  latter  element 
is  present.  When  alloys  containing  42 — 100  per  cent,  of  antimony  are 
allowed  to  cool  further,  there  is  a  sudden  considerable  development  of 
heat,  due  in  all  probability  to  the  formation  of  the  compound  SbCd 
from  SboCdg  and  antimony.  The  latter  compound  separates  spon- 
taneously in  long  needles  from  all  alloys  containing  0 — 30  per  cent,  of 
antimony,  and  crystallises  also  from  the  fused  mass  containing  30 — 100 
per  cent,  of  antimony  if  traces  of  the  solid  compound  are  added.  A 
conglomerate  containing  Sb.iS.,  and  antimony  can  be  obtained  at  the 
ordinary  temperature  by  allowing  alloys  rich  in  antimony  to  crystallise 
spontaneously  and  suddenly  cooling  the  solid  mass  when  the  tempera- 
ture has  fallen  to  about  400°.  The  eutectic  point  Cd — SbCd  lies  at  292°, 
and  the  mixture  contains  8  per  cent,  by  weight  of  antimony ;  that  of 
SbCd — Sb  at  455°  and  60  per  cent,  of  the  latter  element.  The  eutectic 
point  Cu2Cd3 — Sb  lies  at  about  410°  and  54  per  cent,  of  the  latter 
element.  G.  S. 

Atomic  Weight  of  Tantalum.  Friedrich  Willy  Hinbichsen 
and  N.  Sahlbom  (Ber.,  1906,  39,  2600— 2608).— The  authors  have  re- 
determined the  atomic  weight  of  tantalum.  On  repetition  of  the 
experiments  of  Marignac  with  potassium  tantalum  fluoride,  KgTaF-, 
which  was  free  from  silicon,  titanium,  and  columbium,  it  was  found  that 
the  value  for  the  atomic  weight  of  tantalum  deduced  from  the  weiglit 
of  tantalic  acid  obtained  was  higher  than  that  deduced  from  the  weight 
of  potassium  sulphate  obtained.  Marignac's  method  was  not  considered 
trustworthy. 

Metallic  tantalum  was  converted  into  the  oxide,  Ta^Oj.  As  the 
mean  of  five  determinations,  the  atomic  weight  of  tantalum  was  found 
to  be  181 '0.     This  value  is  distinctly  lower  than  Marignac's. 

A.  McK. 

Preparation  of  Bismuth  Salts.  Ludwig  Vanino  and  F.  Hartl 
{J.  }>r.  Cheia.,  1906,  ii,  74,  142  —  152.  See  this  vol.,  i,  785). 
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Haloid  Salts  of  Columbium  Oxychloride  (CbOClg)  and  of 
Columbium  Oxybromide.  Rudolf  F.  Weinland  and  Ludwig 
Storz  {Ber.,  1906,  39,  3056—3059.  Compare  Abstr.,  1903,  ii, 
218;  1905,  ii,  323,  326).— Double  salts  of  the  types  CbOClg.RCl  and 
CbOCl3,2RCl,  or  the  corresponding  bromides,  have  been  prepared  (1)  by 
the  addition  of  RCl  or  RBr  to  columbic  acid  in  the  concentrated 
halogen  acid,  <>r  (2)  by  the  addition  of  RCl  or  RBr  in  alcoholic 
hydrogen  chloride  or  bromide  to  an  alcoholic  solution  of  columbium 
oxychloride  or  oxybromide.  By  the  first  method  have  been  obtained 
CbOCl3,2CsCl  j  CbOCl3,2RbCl;  CbOCl3,C9NH.,HCl ;  CbOCl3,C5NH5,HCl, 
and  the  corresponding  bromides  ;  by  the  second  method, 

CbOCl3,2C9NH7,2HCl ; 
CbOCl3,C5NH5,H20 ;      CbOCl3,2C5NH5,2HCl,H20.      The     substances 
crystallise  well,  are  stable  in  dry  air,  and  are  decomposed  by  water. 
The  quinoline   and    pyridine   salts    are   orange-red,    the  caesium  salts 
brick-red,  and  the  rubidium  salts  dark  red.  C.  S. 

Electrolytic  Precipitation  of  Gold  from  Cyanide  Solutions. 
Beenhard  Neumann  {Zeit.  Elektrochem.,  1906,  12,  569 — 578). — Dilute 
solutions  of  gold  in  potassium  cyanide  are  electrolysed  with  lead 
cathodes  and  iron  anodes.  The  cui-rent  efficiency  increases  during  the 
6rst  few  hours  and  remains  almost  constant  for  some  time,  and  finally 
falls  off  as  the  strength  of  the  solution  diminishes.  With  a  solution 
containing  10  grams  of  gold  per  cubic  metre  of  0-05  per  cent,  cyanide 
solution,  the  best  efficiency  reached  varied  from  7*5  per  cent,  with  0*25 
ampere  per  square  metre  of  cathode  surface  to  0'16  per  cent,  with 
9  amperes  per  square  metre. 

Gold  may  also  be  deposited  on  a  graphite  electrode  from  a  cyanide 
solution.  An  attempt  to  transfer  the  gold  from  such  an  electrode  to 
a  copper  plate,  by  using  the  gilded  carbon  electrode  as  anode,  in  a  fairly 
concentrated  solution  of  potassium  cyanide  failed.  With  current 
densities  above  100  amperes  per  square  metre  no  gold  is  deposited, 
whilst  with  lower  currents  a  very  small  quantity  of  loose  powder  is 
obtained.  By  using  a  solution  of  gold  chloride,  preferably  containing 
sodium  chloride  and  hydrochloric  acid,  at  a  temperature  of  60°  to  75° 
and  a  cuxTent  density  of  1,000  to  1,500  amperes  per  square  metre,  it 
is,  however,  possible  to  strip  the  gold  from  the  carbon  anodes  and 
deposit  it  on  a  platinum  cathode.  The  current  efliciency  varies  from 
109  to  198  per  cent,  of  that  calculated  for  tervalent  gold.  T.  E. 

Platinum- Silver  Alloys.  John  F.  Thompson  and  Edmund  H. 
Miller  {J.  Amer.  Chem.  Soc,  1906,  28,  1115— 1132).— These  experi- 
ments were  undertaken  with  the  object  of  studying  the  solubility  in 
nitric  acid  of  platinum  when  alloyed  with  silver.  Alloys  containing 
between  10  and  60  per  cent,  of  platinum  were  prepared.  The  method 
employed  for  their  analysis  was  based  on  parting  with  concentrated 
sulphuric  acid  and  correcting  for  the  undissolved  silver  remaining 
with  the  platinum.  The  electrical  resistances  of  the  alloys  expressed 
in  ohms  per  sq.  mm.  per  metre  were  as  follows :  Alloy  containing 
10-39  per  cent.  Pt,  00918;  20-59  per  cent.,  0-1814  ;  31-46  per  cent., 
0-2914;  37-89  per  cent.,  0-3110,     The  following  are  the  sp.  grs.  of 
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the  alloys  compared  with  water  at  4P :  alloy  containing  10"39  per 
cent.  Pt,  11-17;  20-59  per  cent.,  11-80;  31-46  per  cent.,  12-57; 
37-89  per  cent.,  13*19  ;  57-05  per  cent.,  14-25. 

On  microscopical  examination,  the  alloy  containing  10-39  per  cent, 
of  platinum  was  found  to  consist  of  crystals  set  in  a  non-composite 
ground  mass.  On  cooling  from  1 200°,  a  development  of  heat  was  observed 
at  1045 — 1050^,  and  a  much  larger  development  at  1000°.  The  alloy 
containing  20-59  per  cent.  Pt,  when  cooled  from  1100°,  developed 
heat  at  1085°  and  possibly  also  at  995°.  The  micro-structure  showed 
large,  white  dendrites  in  a  non-composite  ground  mass.  The  alloy 
containing  31-46  per  cent.  Pt,  on  cooling  from  1300°,  gave  marked  but 
irregular  developments  of  heat  between  1170°  and  1100°.  The 
structure  consisted  of  grey  crystals  in  a  dark  ground  mass.  The 
alloy  containing  37-89  per  cent.  Pt  resembled  the  31-46  per  cent, 
alloy  in  structure,  but  gave  sharp  developments  of  heat  at  1240°  and 
1170°.  The  alloy  containing  57-05  per  cent.  Pt  also  "resembled  the 
31-46  per  cent,  alloy  in  structure ;  on  cooling  from  1400°,  it  gave 
developments  of  heat  at  1240°,  1180°,  and  1090°. 

Alloys  containing  more  than  30  per  cent,  of  platinum  are  much 
harder  than  those  of  a  lower  platinum  content,  and  the  hardness 
increases  rapidly  with  increase  of  platinum. 

A  large  number  of  determinations  were  made  of  the  solubility  in 
nitric  acid  of  sp.  gr.  1-1  and  also  1-40  of  the  foregoing  alloys,  and  also 
of  alloys  containing  from  0-5  to  25  per  cent,  of  platinum.  The  results 
obtained  were  irregular,  and  showed  clearly  that  platinum  cannot  be 
separated  by  means  of  nitric  acid  from  gold,  iridium,  (fee,  when  alloyed 
with  silver,  and  proved  that  assay  methods  based  on  this  supposed 
separation  are  impracticable.  The  irregularity  of  the  results  is 
considered  to  be  due  probably  to  the  existence  of  platinum- silver 
compounds.  E.  G. 


Mineralogical    Chemistry. 


Metalliferous  Veins  of  the  Val  de  Ville,  Vosges,  Alsace. 
Ungemacu  {Bull.  Soc.  fran^.  Min.,  1906,  29,  194— 282).— A  brief 
account  of  the  character  and  history  of  exploitation  of  the  several 
veins  is  followed  by  a  detailed  description  of  the  thirty-four  mineral 
species  found  in  them.  The  descriptions  are  mainly  crystallographical ; 
the  following  analyses  are  given  : 

Tetrahedrite  from  the  Sylvester  mine  is  represented  by  two  varieties, 
which  differ  in  chemical  and  physical  characters.  An  arsenical  variety 
(anal.  I)  occurs  as  rather  large  crystals,  sometimes  measuring  5  cm. 
along  the  edge,  with  the  tetrahedron  as  the  predominating  form  and 
{310}  frequently  present;  the  streak  is  black  and  the  hardness  3^; 
and  the  associated  minerals  are  calcite  and  quartz.  An  argentiferous 
variety  (anal.  II)  occurs  only  as  small  crystals  in  which  striated  faces 
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of  several  triakistetrahedra  predominate,  and  {310}  is  very  rarely 
present ;  the  streak  is  brownish-black  and  the  hardness  is  rather  less 
than  that  of  the  arsenical  variety ;  the  associated  minerals  are  siderite, 
dolomite,  brown-spar,  chalcopyrite,  galena,  blende,  quartz,  and  calcite. 
The  arsenical  variety  appears  to  be  found  only  in  the  upper  portions 
of  the  veins,  giving  place  in  depth  to  the  argentiferous  variety. 
Microscopical  examination  of  polished  surfaces,  after  treatment  with 
acid,  shows  that  the  crystals  are  not  homogeneous  ;  particles  of  native 
bismuth  are  enclosed  in  the  tetrahedrite,  and  it  is  probable  that  the 
presence  of  zinc  is  due  to  the  mechanical  admixture  of  blende.  The 
two  analyses  give  the  ratios  R"S  :  Q2"'S3  =  3-73  : 1  and  3'86  : 1  re- 
spectively ;  or,  deducting  zinc,  3*07  : 1  and  3'21  : 1  (compare  Abstr., 
1900,  ii,  21). 


Cu. 

Ag. 

rb. 

Fe.       Zn.      As.        Sb. 

Bi. 

S. 

Total.  Sp.  gr. 

I. 

38-1.5 

trace 

0-53 

3-77    5-05     6-75     17-47 

1-63 

25-58 

98-93     4-82 

II. 

34-15 

5-94 

— 

3-79     4-86     1-21     25-24 

— 

25-22 

100-41     5-10 

II. 

'    ■ 

12-72      —     trace    54-06 
*  Including  SiOo,  5-29. 

28-02 

100-09*     — 

Berthierite  from  Charbes,  forming  fibro-lamellar  masses  and  enclosing 
."^mall  grains  of  quartz,  gave  anal.  Ill,  which  agrees  with  the  formula 
FeS,Sb2S3.     Sp.  gr.  4-21— 4-23. 

Botryogen  occurs  as  minute,  acicular,  brown  crystals  lining  crevices 
in  schists  containing  pyrites,  to  the  alteration  of  which  it  owes 
its  oi'igin.  Sp.  gr.  1-9 — 2-2.  Analysis  IV  corresponds  with 
3MgO,4Fe.^03,8S03,34H20 ;  oi',  assuming  part  of  the  iron  to  have 
originally  been  ferrous,  (Mg,Fe)0,(Fe,Al)203,2S03,9H20. 

FegOg.       AI2O3.     MgO.         SO3.         PgOg.        H2O.         Total. 
IV.     26-64         2-73         6-18         32-42         0-11         31-04         99-12 

The  rhombohedral  carbonates  associated  with  tetrahedrite  in  the 
Sylvester  mine  include,  besides  calcite,  siderite  in  lenticular  rhombo- 
hedra  (anal.  V);  dolomite  in  curved,  rose-red  crystals  (VI);  ankerite 
in  large,  yellowish-white  rhombohedra  (VII) ;  brown-spar  in  curved, 
light-brown  rhombohedra  (VIII),  intermediate  in  compo.«.ition  between 
pistomesite  and  siderite. 


FeCOj. 

MgCOj. 

MnCOg. 

CaCOj. 

Total. 

V. 

92-22 

7-59 

trace 

— 

99-81 

VI. 

8-37 

37-45 

nil 

53-12 

98-94 

VII. 

21-85 

25-47 

— 

52-65 

99-97 

VIII. 

61-25 

35  08 

— 

3-10 

99-43 
L.  J.  S. 

Galena  formed  during  the  last  Eruption  of  Vesuvius,  April, 
1906.  Feuhuccio  Zamijonini  (Atfi  Ii.  Accad.  Lincei,  100(5,  [v],  15,  ii, 
235 — 238). — Crystals  of  galena  were  deposited  by  sublimation  on  the 
scoria  at  the  edge  of  the  crater  fotmed  as  a  result  of  the  eruption  of 
Vesuvius  in  April,  1906.  The  crystals,  which  have  a  maximum 
breadth  of  2  mm.,  consist,  in  some  cases,  of  isolated  cubes,  but  are 
more  often  grouped  either  irregularly  or  in  parallel  formations.  In 
all  probability,  this  galena  owes  its  formation  to  the  action  of  hydrogen 
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sulphide  on  the  vapours  of  lead  chloride  according  to  the  reversible 
reaction:  PbCl.^  +  H2S  :^PbS  + 2HC1,  a  change  analogous  to  that 
occurring  in  the  reaction  of  water  vapour  with  ferric  or  cupric 
chloride,  which  determines  the  formation  of  haematite  or  tenorite. 

T.  H.  P. 

Analysis  of  Dognacskaite.  Franz  Neugebauer  {Tsch.  Min. 
Mitt.,  1905,  24,  323—326). — The  following  analysis  of  dognacskaite 
agrees  with  that  originally  made  in  1884  by  Maderspach  :  S,  17-91; 
Bi,  71'88  ;  Cu,  1004  =  99'S3.  The  mineral  has  a  perfect  cleavage  in 
one  direction,  and  also  a  second,  less  distinct  cleavage.  Sp.  gr.  6"79. 
The  mineral  cannot  therefore  be  identical  with  wittichenite,  as  sug- 
gested by  A.  Otto  (A.bstr.,  1905,  ii,  464),  and  it  appears  to  be  a  distinct 
species  with  the  formula  Bi^Cu.2S-  or  2Bi.->S3,Cu.yS.  The  slight  excess 
of  bismuth  over  that  required  by  the  formula  (70 '5  per  cent.)  is  ex- 
plained by  the  presence  of  bismuth-ochre  lining  small  cavities,  which 
probably  also  affects  the  sp.  gr,  quoted  above.  L.  J.  S. 

"  Phosphate  Favas "  from  the  Diatnantiferous  Sands  of 
Brazil.  Eugex  Hussak  (Tsch.  Min.  Mitt.,  1906,  25,  335—344).— 
The  white  to  brown  rounded  or  bean-shaped  pebbles  (called  "  favas  " 
by  the  diamond- washers  and  considered  to  be  a  good  indication  of  the 
presence  of  diamond)  found  in  the  diamantiferous  alluvial  gravels  at 
several  localities  in  Brazil,  particularly  in  the  neighbourhood  of 
Diamantina  in  Minas  Geraes,  include  several  mineral  species. 
Titanium  oxide  and  zirconium  oxide  favas  have  been  distinguished 
previously  (Abstr.,  1899,  ii,  432) ;  the  following  are  now  described. 

(1)  Barium  Aluminium  Phosphate. — These  favas  are  usually  light 
to  dark  brown  in  colour,  but  sometimes  white  ;  on  a  fresh  fracture  they 
show  a  compact,  jaspery,  microcrystalline  structure.  Smill,  rounded 
grains  of  quartz  and  a  reddish- brown,  powdery  material  are  present  as 
enclosures.  Under  the  microscope,  the  material  is  seen  to  consist  of  an 
aggregate  of  minute  granules  with  feeble  refraction  and  birefringence, 
and  to  be  optically  uniaxial  and  positive.  The  sp.  gr.  varies  with  the 
colour  from  3"095  to  3'123  ;  the  hardness  is  nearly  6.  Analyses  1  and 
II,  by  G.  Florence,  give,  after  deducting  SiOo,  Fe.^Og  and  TiOg  present 
as  enclosed  impuritie.s,  the  formula  BaO,2  A.loO3,P.,05,51£20,  the  barium 
being  partly  replaced  by  calcium  and  cerium,  and  also  sometimes  by 
strontium.     This  represents  a  new  mineral,  and  is  named  gorceixite. 

(2)  (Strontium  Aluminium  Sulphato-phosphate. — This  is  usually 
tlesh-red,  rarely  yellow  or  white,  and  translucent.  It  consists  of  a 
compact,  microcrystalline  aggregate  of  colourless  grains  and  six-sided 
crystals,  which  are  optically  uniaxial  and  positive,  and  probably  therefore 
rhombohedral .  Sp.  gr.  3  21  ;  the  hardness  is  rather  lower  than  that  of 
the  barium  favas.  Analysis  III  of  this  shows  it  to  be  near,  though 
different  from,  svanbergite  :  the  formula  is  SrO,2Al303,Pj05,SOs,5njO, 
and  the  name  lutrttite  is  proposed. 

(3)  Lead  Aluminium  Phosphate. — This  is  white  to  pale  yellow,  and 
has  a  di.stinct  fibrous  structure.  Fresh  pieces,  which  have  not  been 
water- worn,  indicate  that  the  mineral  formed  a  shelly,  concentric 
encrustation.     Thin  flakes  are  translucent,  and  are  optically  uniaxial 
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and  positive.  Sp.  gr.  3-626.  Analyses  IV — VI  give  the  formula 
2PbO,3Al2O3,2P2O5,10H2O,  and  the  mineral  may  be  identified  with 
plumbogummite. 

AI2O3.  FejOs.      CeO.         BaO.          SrO.         CaO.  PbO.  PjOg. 

I.      35-00  4-10        1-55         15-42           —           3-55  —  22-74 

II.      35-20  1-67        2-35         15-30           —           2-24  —  21-47 

III.  33-66  —          1-02           —           16-80        2-80  —  21-17 

IV.  24-92  —          0-16           —              —            0-62  35-50  22-50 
V.      25-31  _____  35-83  22-11 

VI.      25-11  —  36-44  22-30 

SO3.  SiOj.  TiOg.  H2O.  Total.  Sp.  gr. 

I.        —  1-55  0-67  14-62  99-20  3-101 

IT.       —  6-50  0-75  14-73  100-21  3-098 

III.  11.53  —  1-42  12-53  100-27  3-21 

IV.  —  0-70  —  16-30         100-64  _ 
V.       —           0-64          _          16-08           99-97          — 

VI.       —  _  _  16-19         100-04  _ 

These  minerals  belong  to  the  rhombohedral  hamlinite  group  (Abstr., 
1900,  ii,  602  ;  1903,  ii,  377),  which  includes  the  following  species  : 

Florencite     2CeO,3Al203,2P205,6H20. 

Hamlinite    2Sr0,3Al2O3,2P205,7H2O. 

Harttite   SrO,2Al203,2P205,"S03,5H20. 

Svanbergite 2SrO,3  Al203.P205,2S03,6H20. 

Gorceixite    BaO,2Al.,03,P205,5H20. 

Plumbogummite 2PbO,3A'l2b3,2P205,7(or  10)H2O. 

Beudantite  2PbO,3Fe203,P205,2S03,6H20. 

Goyazite  3CaO,5Al203,P205,9H20. 

L.  J.  S. 

Petterdite  and  Datolite.  Charles  Anderson  (Rec.  Australian 
Mu8.,  1906,  6,  133— 144).— "Petterdite"  has  recently  (Abstr.,  1904, 
ii,  48)  been  described  as  a  lead  oxychloride  occurring  as  white, 
hexagonal  plates  at  Zeehan,  Tasmania.  A  re-examination  of  the 
original  material  proves  it  to  be  identical,  crystallographically  and 
chemically,  with  mimetite.  In  the  original  analysis  the  numbers  for 
arsenic  pentoxide  and  chlorine  must  have  been  accidently  interchanged  ; 
a  new  analysis  gave  : 

PbO.  A&A-  PPs-  Gl.  Total. 

77-14         17-95  2-50  2-46         100-05 

Datolite  occurring  as  large  brilliant  crystals  with  axiuite,  calcite, 
&c.,  at  Dundas,  Tasmania,  gave  the  following  results  on  analysis  : 

SiOj,       AloOg.FeaOj.      CaO.  Bfiy  HgO.  Total. 

36-28         '0-95         35-21         20-48  6-48         99-40 

The  paper  contains  a  crystallographic  description  of  this  datolite, 
and  also  of  crocroite  from  Tasmania  and  of  axinite  from  various 
Australian  localities.  '  L.  J.  S. 


dl 
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Sodium  Sulphate  in  Secondary  Fumaroles  of  Mt.  Pelee. 
Alfred  Lacboix  {Bull.  Soc.  frani;.  Min.,  1905,  28,  60— 68).— The 
extensive  deposits  of  volcanic  ash  accumulated  by  the  hot  blasts  of 
Mt.  Pelee  retained,  in  certain  circumstances,  their  heat  for  a 
considerable  time,  and  after  tropical  rains  gave  rise  to  clouds  of 
aqueous  vapour.  In  this  way  secondary  fumaroles  were  formed,  which 
were  quite  different  from  the  ordinary  type  of  volcanic  fumaroles, 
and  in  no  way  connected  with  them.  Fumaroles  of  this  kind  with  a 
temperature  of  100^  emitted  water  vapour  with  a  little  hydrogen 
sulphide ;  those  at  400°  deposited  sal-ammoniac ;  and  those  with  a 
temperature  of  500 — 600°  gave  rise  to  a  transparent,  glassy,  white 
to  green  material,  which,  on  analysis  by  H.  Arsandaux,  gave : 


SO,. 

Na.,0. 

K2O. 

MgO. 

CaO. 

AUOj. 

XaCl. 

Total 

571 

26-6 

6-7 

4.4 

1-9 

1-9 

1-4 

100  0 

I 


The  material  therefore  probably  consists  of  a  mixture  of  thenardite, 
Na.^SO^,  46-1 ;  aphthitalite,  (K,Na)oSO^,  22-5  ;  glauberite,  lssL.f9L{^0^^, 
9-4;  magnesium  sulphate,  13'2  ;  alumian,  AlgSgOg,  5'1  ;  and  sodium 
chloride,  1*4  per  cent.  Optical  examination  of  the  fresh  material 
suggested  the  presence  of  polymorphic  forms  of  sodium  sulphate, 
which,  on  the  cooling  of  the  material,  became  transformed  to  the  more 
stable  thenardite.  The  sodium  sulphate  was  probably  formed  by  the 
action  of  sodium  chloride  on  calcium  sulphate  in  the  presence  of  water 
vapour  at  a  high  temperature  ;  the  hydrogen  chloride  so  formed  would 
give  rise  to  ferric  chloride  and  afterwards  haematite,  small  crystals 
of  which  were  observed  with  the  material.  L.  J.  S. 

Isomorphism  of  Northupite  and  Tychite.  Auguste  de 
ScHULTEN  {Compt.  rend.,  1906,  143,  403— 404).— The  author  has 
previously  prepared  northupite  artificially  (Abstr.,  1896,  ii,  610  ;  1897, 
ii,  146)  from  a  .solution  containing  magnesium  chloride  and  sodium 
carbonate  and  chloride,  and  Pentield  and  Jamieson  have  similarly 
prepared  artificial  tychite  by  substituting  the  corresponding  sulphates 
for  the  chlorides  in  the  above  mixture  (Abstr.,  1905,  ii,  723). 

When  a  solution  of  magnesium  sulphate  is  added  to  a  solution 
containing  sodium  carbonate,  chloride  and  sulphate,  a  white, 
amorphous  precipitate  is  formed  which  is  converted  into  octahedral 
crystals  by  prolonged  heating  on  the  water-bath  ;  these  crystals  are 
homogeneous,  and  consist  of  almost  pure  tychite  or  northupite,  or 
isomorphous  mixtures  of  the  two,  according  to  the  relative  proportions 
of  sodium  sulphate  and  chloride  in  the  original  solution  ;  the  results 
are  embodied  in  the  following  table  : 

Quantities  employed  of  Percentage  composition  of  octahedra 


Na^Clj. 
0-68  mol. 

0-72  mol. 

Tychite. 
99 

Northupite. 

1 

0-77     „ 

0-61     „ 

76 

24 

0-79     „ 

0-59     „ 

64 

36 

0-81     „ 

0-57     „ 

28 

71 

0-94     „ 

0-41     „ 

6 

94 
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and  show  that  northupite  and  tychite  are  isomorphous,  and  that  tychite 
is  the  more  stable  of  the  two. 

The  crystals  containing  76  per  cent,  of  tychite  and  24  per  cent,  of 
northupite  have  a  sp.  gr.  2 '5  7.  M.  A.  W. 

Acid  and  Alkaline  Reaction  of  Minerals,  especially  Silicates. 
Felix  Cornu  {Tsch.  Min.  Mitt.,  1906,  25,  417— 433).— Experiments 
were  made  on  the  same  lines  as  those  made  by  Kenngott  in  1867,  but 
many  more  mineral  species  were  examined.  The  finely- powdered 
mineral  is  moistened  with  distilled  water,  and  litmus  paper,  tincture 
of  litmus,  or  phenolphthalein  used  as  an  indicator.  Some  minerals 
give  an  immediate  reaction,  whilst  others  require  several  hours.  All 
the  minerals  of  the  clay  and  pyrophyllite  groups  were  found  to  give  an 
acid  reaction  :  nontronite,  for  example,  being  strongly  acid,  whilst 
pyrophyllite  is  only  feebly  acid.  Apophyllite  is  strongly,  and  calcite 
feebly,  alkaline.  The  only  minerals  of  those  examined  which  gave  no 
reaction  were  chalcedony  and  ilvaite  (compare  Abstr.,  1900,  ii,  109; 
1902,  ii,  212).  L.  J.  S. 

Ratio  of  Iron  and  Magnesium  in  Olivine  and  Rhombic 
Pyroxene.  Josef  Schiller  {Tsch.  Min.  Mitt.,  190.5,  24,  309—320).— 
Olivine  bombs  in  the  basalt-tuff  of  the  Kapfenstein  at  Gleichenberg, 
Styria,  consist  of  large  grains  of  wine-yellow  olivine,  with  dark  oil- 
green  bronzite  and  an  emerald -green  diopside.  The  olivine  has  an 
optic  axial  angle  2F=  89°55',  and  gave  anal.  I.,  corresponding  with  : 
MggSiO^,  90-2  ;  FcgSiO^,  9-8  per  cent.  The  bronzite  has  2F=S3°34', 
and  gave  anal.  II.  (by  Grete  Becke),  corresponding  with  :  MggSigOg, 
86  ;  MgAlgSiOg,  3-9  ;  MgFegSiOg,  3-2  ;  FegSigO^,  6-9  per  cent. 


SiOj. 

TiOa. 

AI2O3. 

Fe^Os. 

FeO. 

MnO. 

MgO. 

CaO. 

H2O. 

Total. 

I. 

40-77 

— 

1-03 

— 

9-25 

_ 

48-56 

— 

— 

99-61 

II. 

54-39 

0-12 

1-89 

2-49 

4-52 

0-21 

34-88 

0-05 

1-71 

100-26 

Iron  and  magnesium  are  thus  in  the  atomic  ratio  of  about  1  :  9  in 
each  of  these  minerals.  Several  other  cases  were  examined  in  which 
olivine  and  rhombic  pyroxene  occur  together  in  the  same  rock,  and  this 
ratio  (calculated  directly  from  published  analyses  or  indirectly  from 
the  optic  axial  angles)  was  found  to  be  much  the  same,  but  in  rocks 
which  contain  felspar  in  addition  to  olivine  and  enstatite,  the  olivine 
is  relatively  richer  in  magnesium  than  the  rhombic  pyroxene. 

L.  J.  S. 

Lime-silica  Series  of  Minerals.  Arthur  L.  Day  and  Ernest  S. 
Shepherd  (J^.  Amer.  Chem.  Soc,  1906,28,  1089— 1114).— The  work 
of  Boudouard  on  the  constitution  of  the  lime-silica  minerals  (J.  Iron 
and  Steel  Inst.,  1905,  339)  is  criticised,  and  it  is  stated  that  the  method 
employed  was  not  suitable  for  accurate  determinations.  It  is  shown 
that  tricalcium  silicate  does  not  exist,  and  that  the  only  definite  com- 
pounds formed  by  the  fusion  of  mixtures  of  pure  lime  and  silica  are  the 
metasilicate  and  the  orthosilicate. 

The  pseudo-hexagonal  metasilicate  (Alien,  White,  and  Wright,  this 
yol.,  ii,  683)  melts  at  1512°,  undergoes  inversion  into  woUastonite  at 
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about  1200°,  and  has  the  power  of  holding  small  quantities  of  lime  or 
silica  in  solid  solution. 

The  orthosilicate  melts  at  2080^^  and  is  capable  of  existing  in 
three  polymorphic  forms.  The  a-form  crystallises  in  the  monoclinic 
system,  has  a  sp.  gr.  3'27  and  a  hardness  5 — 6  (Mohr's  scale).  The 
/?-modi 6 cation  forms  orthorhombic  crystals  and  has  a  sp.  gr.  .3'28. 
The  y-modification  forms  monoclinic  crystals  and  has  a  sp.  gr.  2  97  at 
25°.  The  inversion  of  the  a-  to  the  /3-form  occurs  at  1410°,  and  that  of 
the  ;8-  to  the  y-form  at  67.5°.  The  series  contains  three  eutectic  points  : 
tridymite  and  the  metasilicate  at  37  per  cent.  CaO,  1417°  ;  the  meta- 
silicate  and  orthosilicate  at  54  per  cent.  CaO,  1430°  ;  and  the  ortho- 
silicate  and  calcium  oxide  at  67"5  per  cent.  CaO,  2015°.  The  ortho- 
silicate is  readily  attacked  by  water.  It  is  found  that  neither  the 
tkermanite  analogue,  4CaO,3Si02,  nor  the  •  tricalcium  silicate, 
JCaOjSiOo,  can  exist  in  the  two-component  system. 

During  the  course  of  the  investigation,  determinations  were  made  of 
-ome  physical  properties  of  calcium  oxide  and  silica.  Fused  calcium 
oxide  has  a  sp.  gr.  3*32  at  25°  and  a  hardness  3 — 4 ;  it  crystallises  in 
the  isometric  system,  and  does  not  occur  in  polymorphic  forms.  Silica 
does  not  give  a  sharp  melting  point,  but  begins  to  melt  at  about  1600°. 
When  heated  above  1000°,  pure  quartz  changes  into  tridymite,  which 
is  the  stable  crystalline  form  of  silica  at  temperatures  above  1000°. 
In  presence  of  fused  chlorides,  quartz  glass  crystallises  as  quartz 
below  760°,  and  as  tridymite  above  800° ;  crystalline  quartz  changes 
to  tridymite  above  800°,  and  tridymite  to  quartz  at  750°.  The  inver- 
sion temperature  is  therefore  about  800°,  and  the  change  is  enantio- 
tropic.  Tridymite  has  a  sp.  gr.  2 '3 18,  and  quartz  glass  a  sp.  gr. 
2*213  at  25° ;  the  pure  natural  quartz  used  had  a  sp.  gr.  2*654,  and  the 
artificial  crystals  a  sp.  gr,  2  650  at  25°.  E.  G. 

Metasilicates  and  Trisilicates.  Gustav  Tschermak  {Chem.  Centr., 
1906,  ii,  552  ;  from  Sitzungsber.  Akad.  Wiss.  Wie7i.,  1906,  115,  Abt.  I, 
217 — 240). — A  continuation  of  earlier  work  (Abstr.,  1905,  ii,  816; 
Ann.  Rep.,  19D5,  2,  273)  on  the  isolation  of  silicic  acids  by  the  decom- 
position of  natural  silicates.  The  drying  curves  of  the  products  show 
a  break,  one  part  of  the  curve  corresponding  with  the  drying  and  the 
other  with  the  decomposition  of  the  silicic  acid.  By  repeating  the  weigh- 
ings twice  a  day,  the  positions  of  the  breaks  in  the  curves,  and  thus  the 
compositions  of  the  silicic  acids,  have  been  more  accurately 
determined. 

The  following  orthosilicates  were  examined.  Willemite,  Zn.,SiO^,  the 
>ilicic  acid  from  which  is  coloured  blackish-blue  by  methylene-blue, 
md,  at  the  break  in  the  curve,  contains  36*9 1  per  cent.  HjO  (calc.  for 
ll^SiO^,  3737).  Monticellite,  CaMgSiO^,  yielded  the  same  acid  with 
;}7-91  per  cent.  \\f>. 

Aletasilicates,  when  decomposed  by  fairly  strong  hydrochloric  acid, 
yield  a  product  which  is  flocculent  below  and  gelatinous  above  ;  the 
latter  becomes  flocculent  on  adtlition  of  water.  Under  the  microscope 
the  outlines  of  the  fragments  of  the  original  silicate  may  be  occasion- 
lily  distinguished.  The  break  in  the  curve  for  this  product  corre- 
sponds with  the  composition  HjSiOj,  with  2298  per  cent.  HjO.  The 
dry,  powdery  material,  with  sp.  gr.  1*797,  is  coloured  a  deep  Prussian- 
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blue  by  methylene-blue.  Olivine,  MggSiO^,  is  remarkable  in  behaving 
as  a  metasilicate,  yielding  an  acid  with  22"19 — 23'79  per  cent.  HgO. 
In  dry  air  the  product  still  continues  to  lose  water,  and  after  a  year 
over  calcium  chloride  the  loss  on  ignition  was  only  7*95  per  cent. 
Olivine  is  therefore  considered  to  contain  the  bivalent  group  MgOMg, 
and  the  formula  is  written  as  MgOMgSiOg ;  in  the  crystallised  con- 
dition it  probably  has  a  higher,  at  least  double,  molecular  weight  than 
corresponds  with  this  formula. 

The  hexagonal  calcium  silicate  obtained  from  fusion  yields  an  acid 
with  22-55  per  cent.  HoO,  and  in  the  fluid  condition  the  silicate  has  the 
formula  CaSiOg,  whilst,  when  crystallised,  the  molecular  weight  is  at 
least  three  times  as  great.  Minerals  of  the  wollastonite  group  yield 
metasilicic  acid.  Thus,  the  acid  from  pectolite,  HNaCagSigOg,  contains 
22*70  per  cent.  HgO^and  has  sp.  gr.  1'810 — 1'814;  this  still  continues 
to  lose  water  until,  after  three  months,  the  weight  is  constant,  then  con- 
taining 17*44  per  cent.  H^O,  corresponding  with  H^SigOg  (calc.  16*59°). 
The  fresh  acid,  when  treated  with  dilute  sodium  hydroxide,  gives  a 
solution  with  the  proportions  Sig :  Na^  (Avith  metasilicic  acid  Si^Naj). 
The  "  pectolite  acid  "  is  therefore  written  as  HgSigOg.  Wollastonite, 
CagSigOg,  yields  the  same  acid  with  22*26  per  cent.  HgO,  which  is  also 
unstable,  breaking  down  to  ortho-  and  meta-silicic  acids ;  after  three 
months  at  15°  it  contains  16*87  per  cent.  HgO,  corresponding  with 
H^SigOg.  Wollastonite  is  therefore  considered  to  be  a  calcium  salt  of 
"  pectolite  acid." 

"Garnet  acid,"  H^SigOg,  sp.  gr.  1*910 — 1*906,  is  coloured  pale  to 
bright  blue  by  methylene-blue.  Owing  to  the  difficult  decomposition 
of  the  mineral  at  70°,  this  acid  has  not  yet  been  obtained  in  its  original 
form.  Grossular  yielded  an  acid  with  17*71  per  cent.  HgO,  and 
the  formula  of  the  mineral  is  written  as  (CaOA10)2CaSigOg.  The  same 
acid  was  yielded  by  zoisite,  epidote,  and  prehnite,  the  formulae  of  which 
each  contain,  like  garnet,  the  group  (CaOA10)2Si3 ;  zoisite  being 
A10H(Ca0A10)2Sig0g,  epidote  a  mixture  of  this  with  the  corresponding 
iron  salt,  and  prehnite  the  acid  salt  H2(Ca0A10)2Si30g.  , 

These  results  suggest  that,  whilst  willemite  and  monticellite  are 
orthosilicates,  olivine  and  anorthite  are  metasilicates  ;  that  in  wollas- 
tonite and  pectolite  the  "pectolite  acid  "  is  a  polymeride  of  metasilicic 
acid ;  that  garnet,  zoisite,  epidote,  and  prehnite  are  alumino-salts  of 
"  garnet  acid."  They  explain  the  association  of  olivine  and  anorthite, 
of  epidote  and  prehnite,  and  the  alteration  of  garnet  to  epidote. 

L.  J.  S. 

Serpentine  and  Heulandite.  Silvia  Hillebrand  {Chem.  Centr., 
1906,  ii,  553  ;  from  Sitzungsher.  Akad.  Wiss.  Wien.,  1906, 115,  Abt.  I, 
697 — 721.  Compare  preceding  abstract). — A  compact  serpentine 
yielded  on  decomposition  a  silicic  acid,  the  drying  curve  of  which 
indicated  the  content  of  23*02  per  cent.  H^O ;  under  the  microscope, 
it  consists  of  isotropic  splinters  with  the  outlines  of  tlie  original 
mineral  or  of  finely  granular  masses  ;  it  has  sp.  gr.  1*809 — 1*798,  and 
is  coloured  a  clear  Prussian-blue  by  methylene-blue.  This  indicates 
metasilicic  acid,  and  the  empirical  formula  of  serpentine  suggests  the 
polymeride,   H^SigOg   ("  serpentine   acid").     The  voluminous,  finely 
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flocculent  acid  yielded  by  cbrysotile  contains  2720 — 27*80  per  cent. 
HgO  and  has  sp.  gr.  1*725  ;  it  is  coloured  Prussian-blue  by  methylene- 
blue,  and  is  distinguished  as  "  chrysotile  acid,"  Hj^Si^O^g.  The 
formula  of  chrysotile  is  written  H^(MgOH)4(MgOMg)Si40j3.  Bowenite 
yields  a  powdery  acid  with  22*64  per  cent.  H^O  and  sp.  gr.  1*82  ;  it 
loses  further  water  until  the  composition  H2Si205  is  reached.  Anti- 
gorite  also  yields  a  powdery  acid  with  22*79  per  cent.  HgO,  which  is 
coloured  a  deep  Prussian-blue  and  is  the  same  as  that  yielded  by  compact 
serpentine.  Since  serpentine  and  chrysotile  are  produced  together 
by  the  alteration  of  olivine,  it  is  suggested  that  the  "  serpentine  acid  " 
has  the  higher  composition  HgSi^Ojg,  and  that  serpentine,  like  chryso- 
tile, is  HgMggSi^Ojg.  This  is  the  first  case  of  isomerism  amongst 
minerals. 

Heulandite  contains  the  "  heulandite  acid,"  HjoSi^Ojn.,  with 
1991  per  cent.  HgO  (found  20*51  per  cent.),  which  is  coloured  clear 
Prussian-blue  by  methylene-blue.     Air-dried  heulandite, 

Si60i,H202Al202CaH8,H20,  « 
loses  an  appreciable  amount  of  water  of  crystallisation  and  of  constitu- 
tion at  90°,  and  tlie  substance  is  thereby  altered.  At  230°,  with 
further  loss  of  water  of  constitution,  the  residue  has  the  composition 
SigO^-AlgOgCaH^,  and  at  400°  SigOj^AlgCaHg ;  above  this  temperature, 
the  structure  of  the  silicate  is  destroyed.  Since  heulandite  is  decom- 
posed in  the  presence  of  a  large  quantity  of  water,  it  follows  that  the 
zeolites  were  not  deposited  from  dilute,  but  from  fairly  concentrated 
solutions.  L.  J.  S. 

A  New  Mineral  of  the  Zeolite  Group.  A.  Pauly  (Zeit.  Kryst. 
Min.,  1906,  42,  370 — 373). — The  mineral  occurs  as  minute,  colourless, 
transparent  grains,  with  a  vitreous  lustre,  in  a  rock  composed  of 
quartz,  felspar,  and  sericite,  which  with  sericite-schist  forms  a  zone 
between  granite  and  dolomite  at  Hainburg  in  Lower  Austria.  It  is 
cubic  with  a  perfect  cubical  cleavage,  and  when  in  crystals  appears  to 
have  the  form  of  the  icositetetrahedron  {211}.  The  hardness  is  between 
3  and  4,  and  the  sp.  gr.  2*4 — 2*5.  The  mineral  is  optically  isotropic, 
and  has  a  refractive  index  of  1*507 — 1*508.  Judging  by  the  amounts 
of  the  products  obtained  on  a  microchemical  analysis,  the  formula 
(Na2,Ca)^Al2Sij;02i,6H20  is  suggested ;  sulphuric  anhydride  is  also 
present.  Although  incompletely  determined,  the  mineral  appears  to 
differ  from  analcite,  sodalite,  and  haiiynite.  L.  J.  S. 

A  Probably  New  Zeolite  from  Elba.  Giovanni  D'Achiardi 
{Chem.  Centr.,  1906,  ii,  453  ;  from  Proc.  verb.  Soc.  Tosc.  Sci.  Nat.,  1905, 
150 — 156). — The  mineral  occurs  as  gi'oups  of  small,  lustrous,  colour- 
less to  white  crystals  in  the  pegmatite  of  San  Piero  in  Campo.  The 
crystals  have  the  form  of  eight-sided  pyramids  with  small  basal  planes. 
Sp.  gr.  2*165  ;  hardness,  4 — 4^.     Analysis  gave: 


SiOj. 

Al,03. 

CaO. 

SrO. 

MgO. 

K,0. 

Na,0. 

H,0. 

Total. 

61-41 

11-15 

5*52 

1-14 

trace 

331 

206 

13*51 

98-10 

corresponding  with    3Na2O,3K2O,9CaO,10Al2O3,90SiO2,70H2O,  which 
is   simplified   as  (Na2,K2*Ca)3Al^Sii80^5,14(or  13)H20.     The  composi- 
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tion  is  near  that  of  heulandite,  but  all  the  other  characters  suggest 
a  new  mineral.  L.  J.  S. 

Mineralogical  Notes.  John  Eyerman  {Chem.  Centr.,  1906,  ii, 
453;  from  Amer.  Geologist,  1904,  34,  43— 48).— The  following 
mineral  analyses  are  given  :  I,  Stilbite,  yellow  globular  aggregates 
from  a  quarry  on  the  Delaware  river,  near  Lambert ville,  New  Jersey. 

II,  Natrolite,  acicular    crystals    on    calcite,  from  the    same    locality. 

III,  Prehnite,  massive  in  thin  veins,  from  the  same  locality.  IV, 
Orthoclase,  milk-white,  from  Marble  Hill,  N.J.  V,  Biotite,  silver- 
white,  from  Easton,  N.J.  VI,  Biotite,  dark-brown,  from  Easton. 
VII,  Prochlorite,  light-green,  from  William's  Bushkill  quarry.  VIII, 
Asbestos,  from  the  Delaware  river  quarry.  IX,  Serpentine,  white 
and  resembling  meerschaum,  from  William's  Delaware  quarry.  X, 
Meerschaum,  from  Middletown,  Delaware  Co.,  Pennsylvania,  XI, 
Tourmaline,  crystals  in  quartz,  from  Bushkill  Creek,  near  Easton. 


SiOa. 

AlA- 

FegOs 

FeO. 

CaO. 

MgO. 

Na.,0. 

K2O. 

H2O. 

Sp.  gr 

I. 

58-53 

15-84 

— 

— 

8-02 

— 

0-63 

1-65 

14-67 

2-209 

II. 

47-80 

27-19 

— 

— 

1-50 

— 

11-62 

1-68 

9-99 

2-228 

III. 

43-25 

20-29 

4-87 

— 

26-76 

— 

0-59 

— 

4-38 

2-952 

IV. 

65-73 

17-21 

2-58 

— 

2-69 

— 

2-41 

9-59 

— 

2-609 

V. 

41-07 

23-34 

4-35 

— 

— 

23-00 

1-60 

6-30 

0-26 

2-712 

VI. 

40-32 

18-03 

5-80 

— 

0-46 

24-79 

— 

-10-50 

0-25 

2-88 

VII. 

34-01 

1574 

— 

5-70 

0-14 

31-20 

— 

— 

12-69 

2-533 

VIII. 

55-25 

— 

— 

2-18 

12-66 

30-19 

— 

— 

— 

. — 

IX. 

44-21 

2-72 

— 

0-52 

0-24 

40-55 

— 

— 

12-42 

2-363 

X. 

44-58 

trace 

— 

2-13 

trace 

39-49 

— 

— 

12-91 

— 

XI. 

35-57 

24-72 

1-17 

9-40 

3-42 

8-29 

2-10 

0-40 

4-23 

2-991 

TiO., 

BA- 

LigO. 

F. 

X] 

.  (cont.)     0-18 

10-10 

ti 

ace 

not  determined 

L.  J.  S. 


Asbestiform  Mineral  from  Mexico.  Juan  D.  Villarello 
{Chem.  Centr.,  1906,  ii,  452;  from  Farergones  Inst.  Geol.  Mexico,  1904, 
1,  133 — 149). — The  mineral  is  from  the  Eancho  Ahuacatillo  in  the 
Zinapecuaro  district  :  it  resembles  "  mountain-cork,"  and  forms  soft, 
flexible  lamellae  of  a  yellowish- white  colour,  which  adhere  to  the 
tongue.     Sp.  gr.  2-18.     Analysis  gave: 


SiOj. 
52-84 


Al,03- 
19-02 


FejOg. 
1-91 


CaO. 
4-61 


MgO. 
1-56 


NajO. 
0-52 


KoO. 
0-13 


H2O. 
16-75 


CO2. 
2-60 


Deducting  admixed  calcite,  this  corresponds  with  the  formula 
HjQAljSigOj^.  The  mineral,  therefore,  belongs  to  the  kaolin  group, 
and  approaches  montmorillonite.  L.  J.  S. 


Bpidote  from  the  Neighbourhood  of  Chiavrie  near  Condove 
in  the  Valley  of  Suea.  Ferruccio  Zamijonini  {Atli  Ii.  Accad. 
Lincei,  1906,  [v],  15,  ii,  179 — 183). — Crystals  of  epidote  are  described 
differing  in  habit  from  the  usual  epidotes  of  Piedmont;  reverul  rare 
forms  are  present,  amongst  which  may  be  mentioned  {401}  and 
{250-12}.  vV.  A.  D. 
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Zoisite  from  Lower  California.  Oliver  C.  Farringtox  {Field 
Columbian  Museum,  Chicago,  Geol.  Ser.,  1906,  3,  55 — 57). — The 
mineral  is  from  the  Trace  mine  in  the  Juarez  district,  Mexico.  It 
forms  divergent,  conical  groups  of  long,  prismatic  crystals,  embedded 
ill  a  matrix  of  white,  granular  prehnite.  The  conical  groups  are  pink 
on  the  exterior,  passing  into  colourless  and  brownish-grey  in  the 
centre.     Sp.  gr.  3-32.     Analysis  by  H.  W.  Nichols  gave  : 


SiO.,.  ^  AI2O3. 

Fe.,03. 

MnO. 

CaO. 

MgO. 

NagO.KiO. 

H,0. 

Total, 

38-15        29-50 

4-60 

0-55 

22-71 

0-63 

traces 

3-76 

99-90 

This  gives  the  formula  H^Ca^AlgSigO.27,  which  differs  from  that 
usually  accepted  for  zoisite  in  containing  double  the  amount  of  water. 
This  extra  water  does  not,  however,  appear  to  be  due  to  any  alteration 
of  the  mineral,  since  it  is  expelled  only  at  a  high  temperature :  over  a 
blase  lamp  1-81  per  cent,  is  lost,  and  in  an  oven  there  is  a  further  loss 
of  1'95  per  cent.,  suggesting  that  the  two  molecules  of  water  are 
differently  combined,  one  with  the  calcium  and  the  other  with  the 
aluminium.  The  mineral  is  also  unusual  in  containing  a  relatively 
high  percentage  of  iron.  L.  J.  S. 


Amphibole  from  Cevadaes,  Portugal.  Carl  Hlawatsch 
{Festschrift  Ilarri/  Rosenhusch,  Stuttgart,  1906,  68 — 76). — The  amphibole 
of  the  gneissic  rocks  of  this  district  has  been  previously  described  as 
arfvedsonite  and  as  riebeckite.  It  has  the  optic  axial  plane  perpen- 
dicular to  the  plane  of  symmetry,  that  is,  bisecting  the  acute  angle 
between  the  cleavages  ;  the  first  bisectrix  (a)  lies  near  the  prism-axis 
(c) ;  the  pleochroism  is  strong  (a,  dark  steel-blue ;  yS,  light  brownish- 
yellow  ;  y,  very  dark  greyish-green).  The  prism-cleavage  angle  is 
56°  r,  and  there  is  a  poorer  cleavage  parallel  to  the  plane  of  symmetry. 
Sp.  gr.  3-351 — 3-353.     Analysis  by  M.  Dittrich  gave  : 


SiOa-    TiOj.  Al.,03. 

FcA- 

FeO.    MnO. 

MgO. 

CaO. 

NajO. 

KoO. 

H3O.   Total. 

49-55     0-34     0-97 

16-52 

20-38     1-30 

0-16 

0-90 

6-53 

0-85 

1-85     99-35 

This  corresponds  with  547  per  cent.  (Na,K)2(Fe,Al).,Si40i.,  + 
390  per  cent.  (Fe,Mn,Mg,Ca)^  81^0^2  + 6*3  per  cent.  HaSiOg.  ' 

The  mineral  is,  therefore,  intermediate  between  riebeckite  and 
arfvedsonite  ;  and  for  amphiboles  with  the  optical  orientation  given 
above,  the  name  osannite  is  proposed.  The  optical  characters  of  the 
amphiboles  vary  with  the  ratio  of  AlgOg  :Fe203,and  also  possibly  with 
the  amount  of  water  present.  L.  J.  S. 

The  South  Bend  Meteorite.  Oliver  C.  Farrington  {Field 
Columbian  Mus.  Geol.  Ser.,  1906,  3,  19 — 23). — This  meteorite, 
weighing  5^  lbs.,  was  found  in  1893  near  South  liend,  in  St.  Joseph 
Co.,  Indiana.  It  belongs  to  the  pallasite  gioup,  consisting  of  a  sponge 
of  nickel-iron  and  blebs  of  olivine  in  the  proportion  of  about  four  to 
one  (a.s  calculated  from  the  sp.  gr.,  428,  of  the  entire  mass).  A  thin 
layer   of  graphite  lines  the  pores,   .separating  the  olivine  from   the 
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nickel-iron.    Schreibersite  is  also  present.    Analysis,  by  H.  W.  Nichols, 
of  the  nickel-iron  gave  : 


Fe.  m.         Co.        Cu.  P.  S.  Total. 

90-22     9-35     0-26     0-11     0-05     0-0005  100-04 


Physiological   Chemistry. 


L.  J.  S. 


Action  of  Carbon  Dioxide  on  the  Respiration  of  Pish. 
William  A.  Osborne  and  Edith  Muntz  (Biochem.  J.,  1906,  1, 
377 — 382). — Tensions  of  carbon  dioxide  greater  than  1-7  percent,  of 
an  atmosphere  produce  in  gold-fish  temporary  inhibition  of  respiration, 
comparable  with  the  closure  of  the  glottis  in  mammals.  Surface 
breathing  can  be  produced  in  the  gold-fish  not  only  by  oxygen  de- 
ficiency (confirmatory^  of  Duncan  and  Hoppe-Seyler),  but  also  by 
carbon  dioxide  at  a  tension  varying  between  3  2  and  4  per  cent,  of  an 
atmosphere.  The  sequence  of  narcotic  manifestations  in  the  gold-fish 
produced  by  carbon  dioxide  is:  (1)  cessation  of  voluntary  movement, 
except  when  irritated  ;  (2)  loss  of  head  to  stream  reflex  ;  and  (3)  loss  of 
equilibration.  No  action  of  the  gas  on  the  respiratory  centres  com- 
parable with  that  present  in  man  could  be  discovered  in  the  fish. 

W.  D.  H. 

Chemical  Changes  in  the  Blood  after  Bleeding.  Heinrich 
VON  HoESSLiN  (Beitr.  chem.  Physiol.  Path.,  1906,  8,  431 — 438). — The 
removal  of  relatively  large  amounts  of  blood  at  short  intervals  in 
rabbits  leads  in  successive  bleedings  to  a  fall  in  the  serum  of  proteid 
and  total  nitrogen,  and  a  rise  in  sodium  chloride  and  in  freezing  point. 
In  animals  with  kidney  disease  there  are  some  differences  in  detail. 

W.  D.  H. 

Rate  of  Diffusion  of  the  Salts  of  the  Blood  into  Solutions 
of  non-Electrolytes,  and  its  Bearing  on  Theories  of  Heart 
Rhythm.  Willey  Denis  {Amer.  J.  Physiol.,  1906,  17,  35—41).— 
The  stimulating  salts,  sodium  chloride  and  potassium  chloride,  diffuse 
more  rapidly  than  the  depressor  salts,  namely,  the  chlorides  of  calcium 
and  magnesium.  It  is  suggested  that  the  stoppage  of  the  Limulus 
heart  ganglia  in  isotonic  solutions  of  non-electrolytes  may  be  in  part 
due  to  the  relatively  greater  concentration  of  calcium  and  magnesium 
salts  in  the  cells  and  intercellular  spaces.  W.  D.  H. 

The  Nucleo-proteid  of  Blood-serum.  G.  Liehermeister  {Beitr. 
chevi.  Physiol.  Path.,  1906,  8,  439—444). — The  properties  of  the  nucleo- 
proteid  which  others  have  described  as  being  present  in  blood-serum 
were  examined  in  detail.  It  contains  0;8per  cent,  of  phosphorus.  Its 
constant  presence  is  apparently  related  to  the  formation  and  disinte- 
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gration  of  the  corpuscular  elements  of  the  blood,  especially  of  the 
leucocytes.  Its  possible  relationship  to  caseinogen  formation  in  milk  is 
also  mooted.  W.  D.  H. 


The  Properties  of  the  Muscular  Tissue  of  the  Walls  of 
Blood-vessels,  "with  Special  Reference  to  the  Action  of  Adren- 
aline. OsKAR  B.  Meyer  {Zeit.  Biol.,  1906,  48,  352 — 397). — Much  of 
the  paper  relates  to  the  methods  of  stimulating  and  obtaining  records 
of  the  contraction  of  the  muscular  tissue  of  blood-vessels.  Oxygen 
increases  the  tonus  of  the  vessel  wall.  Adrenaline  stimulates  the 
nerve  endings,  and  the  doses  necessary  are  very  small ;  it  is  anta- 
gonised by  atropine,  cocaine,  and  curare.  Adrenaline  causes  contraction 
in  the  vessels  of  the  lungs.  A  substance  resembling  adrenaline  is 
found  in  the  blood.  The  suprarenal  gland  forms  in  addition  to  adren- 
aline a  material  which  has  the  opposite  action.  W.  D.  H. 

Influence  of  Neutral  Salts  on  Salivary  Digestion.  John 
BiRT  Patten  and  Percy  G.  Stiles  {Aiaer.  J.  Physiol.,  1906,  17, 
26 — 31). — Ptyalin  continues  work  in  the  presence  of  many  salts  in 
high  concenti'ation,  even  in  the  presence  of  saturated  solutions  of 
magnesium  sulphate  and  ammonium  chloride.  In  low  concentration, 
salts  of  magnesium,  calcium,  and  barium  accelerate  its  action,  but  with 
high  concentration  c  ilcium  chloride  restrains  the  action,  but  this  is 
never  true  for  magnesium  sulphate.  Ammonium  salts  are  less  active 
in  checking  digestion  than  those  of  sodium  and  potassium,  which  are 
about  equal  in  their  effects.  Potassium  chloride  retards  less  than  the 
bromide,  and  this  less  than  the  iodide.  The  favourable  influence  of 
the  fluoride  was  unexpected.  Lithium  chloride,  usually  regarded  as  the 
most  harmless  of  foreign  substances  to  living  tissues,  causes  in  moderate 
doses  complete  inhibition  of  the  enzyme.  W.  D.  H. 

Free  Hydrochloric  Acid  in  the  Gastric  Juice.  Heinrich 
Dkeser  (Z;ez7r.  chem.  Physiol.  Path.,  1906,  8,  285— 301).— Solutions  of 
gastric  juice  and  of  dilute  hydrochloric  acid  have  been  prepared  possess- 
ing the  same  concentration  as  determined  by  their  reaction  towards 
Congo-test  paper.  The  solvent  action  (that  is,  the  hydrogen  ion  con- 
centration) of  the  two  solutions  on  barium  chromate  and  barium 
oxalate  was  examined,  and  it  has  been  found  that  the  gastric  juice 
solution  can  never  dissolve  more  than  80 — 98  per  cent,  of  the  amount 
of  barium  salt  dissolved  by  the  hydrochloric  acid  solution,  the  usual 
amount  being  from  70  to  80  per  cent.  The  tiltrations  were  all  made 
at  constant  temperature,  as  slight  alterations  in  temporatui'O  aft'ect  the 
results  enormously.     This  point  is  discussed  in  detail. 

The  effect  on  its  peptic  action  produced  by  adding  varying  amouois 
of  glycine  to  gastric  juices  aj)pears  to  be  very  small,  but  the  effect  of 
altering  the  amount  of  hydrochloric  acid  is  marked. 

The  solvent  action  of  mixtures  of  hvdrocliloric  acid  of  known  streuirth 
witli  varying  amounts  of  glycine  on  barium  chromate  and  oxalate  has 
been  studied.     The  amount  dissolved  in  both  cases  decreases  with  the 
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amount  of  glycine  added  in  a  geometrical  piogressiou.  The  electrical 
conductivities  of  similar  mixtures  have  been  measured.  J.  J.  S. 

Digestion  in  Animals.  IV.  Fate  of  Calomel  given  by  the 
Mouth.  M.  H.  Nemsek  (Zeit.  phj/siol.  Chein.,  1006,  48,  562—570).— 
Calomel  is  hardly  soluble  at  all  in  the  gastric  contents ;  it  dissolves 
well  in  the  duodenum,  but  most  of  all  in  the  ileum.  In  the  large 
intestine,  it  has  either  all  been  absorbed  or  has  been  precipitated  by 
hydrogen  sulphide,  so  that  the  fajccs  contain  no  mercury  in  solution. 
In  vitro,  gastric  juice  and  bile  do  not  dissolve  calomel  ;  pancreatic 
juice  dissolves  most,  then  intestinal  juice.  An  alkaline  reaction 
of  the  food  does  not  hinder  solution.  The  absorption  of  the 
mercury  of  calomel  does  not  begin  earlier  than  the  ileum,  and  is 
probably  completed  in  the  upper  part  of  the  large  intestine.  A 
cousiderable  portion  of  tlie  mercury  is  retained  by  liver,  kidneys,  and 
large  intestine  for  a  long  time ;  it  apparently  acts  as  a  stimulus  to 
these  organs.  W.  D.  H. 

Action  of   Chalybeate    Waters    on    Metabolic    Processes. 

Vandeweyeu  and  Wybauw  {Ghem.  Centr.,  1906,  ii,  694;  from  JJiinch. 
vied,  Woch.,  53,  1152  — 1153). — By  the  use  of  chalybeate  waters  there 
is  an  increase  in  the  amount  of  nitrogen  and  of  sugars  absorbed  by 
the  system  and  a  decrease  in  the  amount  of  fat.  A  perceptible 
increase  in  the  decomposition  of  proteid  is  also  observable.  In  jjro- 
portion  to  the  total  amount  of  nitrogen,  the  quantity  of  uric  acid 
separated  is  diminished.  H.  M.  D. 

Influence  of  Subcutaneous  Injections  of  Dextrose  on  Nitro- 
geneous  Metabolism.  Frank  P.  Undeuiiill  and  Oliver  E. 
Closson  (J.  Biol.  Chem.,  1906,  2,  117 — 126). — The  present  experi- 
ments demonstrate  the  great  power  of  the  aniuial  body  to  utilise 
dextrose  given  subcutaneously.  No  toxic  action,  as  described  by  Scott 
(Abstr.,  1902,  ii,  337),  was  found.  W.  D.  H. 

The  Decomposition  of  (Z/Leucyl-glycine  and  cZ/Leucyl- 
glycyl  glycine  in  the  Organism  of  Rabbits.  Emil  Abderiialden 
and  Karl  Kautzscii  {Zeit.  ])hysiol.  Chevi.,  1906,  48,  557 — 561). — If 
the  two  racemic  peptides  mentioned  are  given  to  a  rabbit  by  the  mouth 
or  subcutaneously,  they  are  burnt  almost  completely  in  the  body,  only 
traces  reappearing  in  the  urine.  The  power  of  the  rabbit  in  this 
direction  is,  however,  not  so  great  as  that  of  the  dog,  4 — 5  grams  of 
the  peptide  being  the  limit  of  the  dose  it  is  able  to  utilise. 

W.  D.  II. 

Digestion  of  Proteids  in  the  Dog's  Alimentary  Canal. 
Emil  Aboeriialden,  Karl  Kautzsch,  and  E.  S.  London  {Zeit.  ])hi/siol. 
Clievi.,  1906,  48,  549—556). — Natural  digestion  in  which  many 
enzymes  are  concerned,  working  in  sequence  or  together,  is,  obviously, 
a  more  complicated  process  than  artificial  digestion,  in  which  as  a  rule 
the  action  of  individual  enzymes  is  investigated.  In  the  stomach, 
traces  only  of  umino-ucids  are  discovered  ;  it  is  iu  the  intestine  that 
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the  final  cleavage  products  are  formed  which  probably  are  absorbed  as 
such.  By  the  examination  of  dogs  with  fistula  in  various  parts  of 
the  alimentary  canal,  the  amount  of  the  amino-acids  can  be  determined, 
and  the  rate  of  absorption  judged.  In  the  present  experiments  the 
total  amino-acids  were  estimated.  Among  these  glycine,  leucine, 
alanine,  tyrosioe,  aspartic  acid  and  glutamic  acids  were  identified,  but 
not  estimated.  Absorption  is  not  confined  to  the  upper  part  of  the 
small  intestine,  W.  D.  H. 

The  Rate  of  Proteid  Decomposition  in  Different  Diets. 
Hans  Yogt  {Beitr.  chem.  Fhysiol.  Path.,  1906,  8,  409— 430).— The 
urine  was  examined  at  frequent  intervals  during  the  day,  in  order  to 
determine  the  rate  at  which  the  nitrogen  and  phosphoric  acid  pass 
into  that  secretion  when  different  diets  are  administei'ed.  The 
experiments  were  made  on  dogs  and  men  in  health  and  in  certain 
pathological  states.  The  results  hitherto  obtained  are  given  in  tables 
and  curves.  W.  D.  H. 

Ferments  concerned  in  Nuclein-metabolism.  Alfred 
SciiiTTENUELM  (Zeit.  })hysiol.  Chem.,  1906,  48,  571 — bio). — Polemical 
against  W.  Jones  and  Austrian  (compare  this  vol.,  ii,  561). 

W.  D.  H. 

Can  Nitrogenous  Equilibrium  in  tiie  Animal  Organism  be 
Attained  by  Means  of  Heteroalbumoses  ?  Valdemar  Henriques 
aud  C.  Hansen  {Zeit.  physiol.  Chem.,  1906,  48,  383 — 386.  Compare 
PoUitzer,  Abstr.,  1886,  377  ;  Blum,  Abstr.,  1900,  ii,  667).— Feeding 
experiments  made  on  white  rats  with  heteroalbumose  from  Witte 
j)eptone  and  also  with  dysalbumo^e  indicate  that  both  these  substances 
can  protect  the  organism  from  loss  of  nitrogen.  J.  J.  S. 

The  Action  of  Lecithin  on  Animal  Metabolism.  B.  Slowtzoff 
{Beitr.  cJteia.  Physiol.  Path.,  1906,8,  370 — 388). — A  complete  summary 
of  previous  work  is  given.  Three  experiments  on  human  beings 
have  shown  that  retention  of  nitrogen,  produced  by  the  action 
of  lecithin  on  the  organism,  is  accompanied  by  a  diminution  of  the 
amount  of  sulphuric  acid  in  the  urine.  This  indicates  that  the 
administration  of  lecithin  causes  a  retention  of  proteids.  The  diminu- 
tion in  nitrogen  excreted  during  the  lecithin  period  is  mainly  due  to  a 
diminution  of  carbamide  in  the  urine. 

The  nitrogen  increase  is  accompanied  by  a  retention  of  phosphoric 
acid.  J.  J.  S. 

The  Digestive  Gland  in  Mollusca  and  Decapod  Crustacea. 
Herbert  E.  Koaf  (lUochem.  J.,  1906,  1,  390—397). — In  crabs, 
digestion  of  fibrin  proceeded  more  actively  in  an  alkaline  medium. 
Starch  was  converted  into  reducing  sugar  and  sucrose  inverted.  No 
hydrolysis  of  olive  oil  was  observed,  but  methyl  acetate  was  readily 
split  into  methyl  alcohol  aud  acetic  acid.  No  evidence  of  an  entero- 
kinase  was  found.  With  the  molluscs  (limpets,  itc)  the  results  were 
the  same  except  that  fibrin  digestion  proceeded  most  actively  in  acid 
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media.     Some  details  of  the  chemical  composition  of  the  glands  them- 
selves are  added.  W.  D.  H. 

Urobilin.  F.  Fischler  {Zeit.  physiol.  Chem.,  1906,  48,  419 — 421. 
Compare  this  vol.,  ii,  470). — Further  experiments  have  proved  that 
when  the  animals  with  biliary  fistula?  are  bound  in  such  a  way  that  they 
cannot  lick  up  bile,  then  on  the  administration  of  amyl  alcohol,  phos- 
phorus, or  tolylenediamine,  no  urobilin  is  formed  iii  the  bile.  The  uro- 
bilin is  only  found  when  the  animals  have  been  able  for  some  time  to 
lick  up  their  bile ;  the  conti-ary  results  obtained  previously  were  due 
to  insufficient  precaution  having  been  taken  to  prevent  this  occurring, 

J.  J.  S. 

Amylase  and  Maltase  of  Pancreatic  Juice.     H.  Bieruy  and 

'  GiAjA  {Compt.  rend.,  1906,  143,  300—302.  Compare  Abstr.,  1905, 
ii,  643). — Amylase  acts  best  in  very  slightly  alkaline  media.  Pan- 
creatic juice,  dialysed  through  collodion  in  presence  of  distilled  water, 
loses  all  power  of  action  on  starch  and  maltose ;  its  properties  are, 
however,  restored  on  adding  a  suitable  electrolyte,  N,  H.  J.  M. 

Time  Relations  of  Tryptic  Action.  Sven  G.  Hedin  {J.  Physiol., 
1906,  34,  370 — 371). — The  digestion  time  is  inversely  proportional  to 
the  amount  of  trypsin  solution  employed.  This  has  been  found  pre- 
viously to  be  valid  as  far  as  the  splitting  oft"  of  nitrogen  is  concerned  ; 
it  is  in  the  present  research  confirmed  with  regard  to  the  splitting  off 
of  phosphorus  from  casein.  W.  D.  H. 

Trypsin  and  Antitrypsin.  Sven  G,  Hedin  {Biochem.  J.,  1906, 1, 
474 — 483). — In  these  experiments  the  substrate  employed  was 
caseinogen,  and  the  antitrypsin  used,  that  of  the  blood  serum  (serum 
albumin).  It  was  found  that  the  amount  of  trypsin  it  neutralises  is 
independent  of  the  dilution.  The  antitrypsin  can  be  neutralised 
completely  by  a  sufficient  amount  of  trypsin,  but  the  reverse  does  not 
hold  good,  and  the  amount  of  trypsin  neutralised  is  variable.  It  was 
impossible  to  render  active  again  the  neutralised  trypsin.  Anti- 
trypsin is  destroyed  by  O'l  to  0*2  per  cent,  of  acetic  acid  at  37°  for 
eight  hours.  W.  D,  H. 

Antitryptic  Effect  of  Charcoal.  Sven  G.  Hedin  {Biochem.  J., 
1906,  1,  484 — 195). — Trypsin  is  neutralised  by  charcoal  in  two  consec- 
utive stages  :  (1)  it  is  adsorbed,  and  completely  so  if  enough 
charcoal  is  used  j  it  is,  however,  readily  transferred  to  added  caseinogen  ; 
(2)  it  undergoes  fixation,  by  which  it  is  rendered  inaccessible  to  added 
casfiinogen.  The  amount  fixed  is  larger,  the  larger  the  amount  of 
tryp.sin,  the  longer  the  time  of  interaction,  and  the  higher  the  tempera- 
ture.    The  action  of  antitrypsin  and  charcoal  agrees  in  all  respects. 

W.  D,  H, 

The  Influence  of  Diffusibility  and  the  Solubility  of  Lipoids 
on  the  Rate  of  Intestinal  Absorption.  Maiuam  Katzenellen- 
UOOEN  {I'Jliigers  Archiv,  1906,  114,  522— 534).— The  velocity  of 
absorption  is  greater,  the  greater  the  lipoid-solubility  of  the  8ub.stanco 
to  be  absorbed.     The  part  played  by  the  rate  of  diffusion  is  illustrated 
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by  experiments  on  the  absorption  of  alkaline  formates,  acetates,  and 
valerates.  During  absorption  the  intestine  performs  concentrative 
work  on  sodium  chloride.  W,  D.  H. 

Monoamino- acids  of  the  Membrane  of  Hens'  Eggs.  Emil 
Abdebhaldex  and  Erich  Ebstein  {Zeit.  physiol.  Chem.,  1906,  48, 
530 — 534). — The  membrane  is  composed  of  the  substance  called  ovo- 
keratin.  It  yields  on  hydrolysis  the  following  percentages  of  mono- 
amino-acids :  glycine,  3'9 ;  alanine,  3'5  ;  aminovaleric  acid,  1"1  ; 
leucine,  7'4 ;  proline.  40 ;  glutamic  acid,  8-1  ;  and  aspartic  acid,  I'l. 

W.  D.  H. 

Monoamino-acids  of  Keratin  from  the  Eggs  of  Testudo 
gTseca.  Emil  Abderhaldex  and  Eduard  Strauss  (Zeit.  physiol. 
Chtvi.,  1906,  48,  535 — 536). — The  egg-shells  of  tortoise  eggs  are  com- 
posed of  a  substance  similar  to  the  ovo-keratin  of  hen.s'  eggs,  but  the 
quantity  of  material  available  was  insufficient  for  complete  investigation. 
A  few  analytical  figui-es  are  given.  W.  D.  H. 

Proportion    of    Lecithin    in    Egg    Yolk.     Armand    Makasse 

{Chem  Centr.,  1906,  ii,  805—806  ;  from  Biocheni.  Zeit.,  1,  246—252). 
— The  mean  amount  of  lecithin  in  the  yolk  of  hen's  e^g  is  9  41  per 
cent.  H.  M.  D. 

Chemistry  of  the  Placenta,  Wilhelm  Cramer  and  Jas.  Lochhead 
(Proc.  Physiol.  Soc,  1906,  xxiv — xxv  ;  J.  Physiol.,  34:). — In  the  second 
half  of  pregnancy  in  sheep  and  rabbits,  the  nucleo-proteid.s  of  the 
maternal  portion  of  the  placenta  differ  in  composition  from  those 
obtained  from  the  foetal  portion.  Glycogen  is  found  mainly  or  exclu- 
sively in  the  maternal  portion.  Glycerol  extracts  do  not  contain 
peptic,  tryptic,  or  ereptic  ferments.  Amylolytic  and  glycogen-splitting 
ferments  are  demonstrable  in  most  cases,  but  differences  in  the  two 
animaLs  and  at  different  stages  seem  to  exist.  W.  D.  H. 

Comparison  of  Miiscles,  Electrical  Organ,  and  Blood-serum 
of  Torpedo  ocellata.  Silvestro  Baglioni  {Beitr.  chem.  Physiol.  Path., 
1906,  8,  456  —  471). — The  chemical  composition  of  the  electrical  organ 
of  Toi'jmlo,  although  it  is  so  closely  related  developmentally  and 
morphologically  to  the  muscles,  is  very  different  from  that  of  the  muscles, 
i'his  must  bear  some  relation  to  the  different  physiological  function.s 
the  two  tissues  exhibit.  The  chemical  composition  of  the  electrical 
organ  is  more  like  that  of  the  blood-serum  of  the  same  animal,  being 
rich  in  water  and  very  poor  in  proteids.  Both  are  rich  in  alkali 
.salts,  esjMjcially  of  sodium,  and  .so  again  differ  from  the  mu.scle.s.  The 
amount  of  urea  is  about  e(jual  throughout.  The  amount  of  glycogen 
is  somewhat  less  in  the  electrical  organ  than  in  the  muscles. 

W.  D.  H. 

Muscle  Extracts.  IV.  Occurrence  of  Carnosine,  Carnitine, 
and  Methylguanidine  in  Flesh.  11.  Kklmuerg  {Zeit.  physiol.  Chem., 
1906,  48,  412—418.  Compare  Gulowit.sch,  Abstr.,  1900,  i,  516,  782  ; 
1905,  i,  726  ;  this  vol.,  i,  637). —The  three  bases  carnosine,  carnitine 


782  ABSTRACTS   OF    CHEMICAL    PAPERS. 

and  methylguanidiiie  are  not  only  present  in  meat  extract,  but  also  in 
the  flesh  of  freshly  killed  oxen. 

It  is  suggested  that  Kutscher's  novaine  {Zeit.  Nahr.  Genussm.,  1905, 
10,  553)  is  identical  with  carnitine.  J.  J.  S. 

Action  of  Proteolytic  Ferments  of  the  Animal   Organism. 

Emil  Abderhalden  and  Andrew  Hunter  {Zeit.  physiol.  Chem.,  1906, 
48,  537 — 545). — The  juice  expressed  from  muscles,  liver,  and  kidneys 
of  the  rabbit  is  able  to  split  up  the  three  peptides,  cZMeucyl-glycine, 
glycyl-c?/-alanine,  and  glycyl-glycine.  W.  D.  H. 

Physiology  of  MoUusca.  III.  Lafayette  B,  Mendel  and 
Harold  C.  Bradley  {Amer.  J.  Physiol.,  1906,  17,  167— 176).— The 
pedal  muscle  of  Sycotypus  canaliculatus  contains  glycogen  in  abundance, 
taurine,  xanthine,  hypo  xanthine,  and  fermentation  lactic  acid. 
Glycine  was  not  found.  The  muscle  extractives,  therefore,  closely 
resemble  those  previously  described  in  other  molluscs.  The  blood 
proteids  contain  both  copper  and  zinc.  Haemoglobin  is  present  in  some 
of  the  more  active  tissues,  such  as  the  heart  and  pharyngeal  muscles. 

W.  D.  H. 

Does  the  Lung  Tissue  invert  Lactose.  Max  Riehl  {Zeit. 
Biol,  1906,  48,  309— 312).— Neither  extracts  nor  the  residues  after 
extraction  of  the  lungs  of  dog,  calf,  and  pig  are  able  to  invert  lactose. 

W.  D.  H. 

Crystals  in  the  Nuclei  of  Liver  Cells.  Percy  T.  Herring  (Troc. 
Physiol.  Soc,  1906,  xxi — xxiii ;  J.  Physiol.,  34). — Crystals  composed  of 
haemoglobin  or  possibly  methsemoglobin  were  described  by  Browicz  in 
the  liver  cells  (nucleus  and  cytoplasm)  of  dogs.  He  believes  hsemo- 
globin  enters  the  cells  from  the  blood  stream  both  in  solution  and  in 
disintegrating  blood  corpuscles,  but  considers  crystal  formation  is  post- 
mortem, due  to  the  action  of  formaldehyde,  which  was  iised  as  a  fixative. 
The  present  observations  show  that  these  crystals  are  not  at  all  un- 
common ;  hitherto  they  have  been  found  only  in  dogs,  and  it  is  not 
necessary  to  inject  haemoglobin  or  liremolytics  into  the  blood  stream  to 
demonstrate  them.  They  look  likeoxyhamioglobin  crystals,  and  behave 
like  red  blood  corpiiscles  in  their  reaction  to  stains.  Tliey  are  seen  only 
in  the  nuclei,  the  non-rupture  of  which  is  believed  to  show  they  are 
formed  ante-mortem.  Bed  corpuscles  in  all  stages  of  disintegration 
are  found  within  the  liver  cells  also.  W.  D.  H. 

The  Post-mortem  Flow  of  Lymph.  Francis  A.  Bainbridgk 
{J.  Physiol,  1906,  34,  275— 281).— After  the  injection  of  dextrose 
solution  or  saline  solution,  the  capillary  pressure  in  the  liver  after 
death  is  higher  than  in  the  normal  animal.  The  post-mortem  flow  of 
lymph  which  Asher  ob.served  after  inducing  hydramiic  plethora  is 
chiefly  derived  from  the  liver,  and  almost  di.sappoars  after  ligature  of 
the  portal  lymphatics.  The  small  flow  which  sometimes  still  remains 
is  derived  from  tlie  intestines  ;   it  is  regarded  as  lympli  formed  during 
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life  and  squeezed  into  the  thoracic  duct  by  post-mortem  intestinal  move- 
ments. There  is  no  post-mortem  secretion  of  bile  or  pancreatic  juice, 
nor  does  dextrose  increase  the  tissne-metabolism.  The  lymph  is 
formed  by  filtration  through  the  liver  capillaries  as  a  result  of  the 
increased  capillary  pressure.  The  post-mortem  flow  of  lymph  after 
the  injection  of  peptone  is  due  either  to  increased  filtration  through 
abnormally  peimeable  capillaries  or  to  increased  metabolism  in  the 
livei  cells ;  the  former  view  is  regarded  as  the  more  probable. 

W.  D.  F. 

The  "  Protagon "  of  the  Kidneys.  Theodor  Paxzer  (Zeit. 
physiol.  Chem.,  1906,  48,  519 — 527). — The  material  described  by 
Stoerck  as  protagon  in  the  epithelial  cells  of  certain  forms  of  kidney 
disease  (large  white  kidney)  was  sep.arated  by  the  use  of  boiling  ace- 
tone ;  it  is  doubly  refracting,  and  gives  the  colour  tests  for  fat.  It  is, 
however,  not  protagon,  but  an  ester  of  cholesterol  with  a  fatty  acid, 
probably  oleic.  W.  D.  H. 

Composition  of  Bone  in  Osteomalacia.  Francis  H.  McCrudden 
{Amen:  J.  P/iT/sioL,  1906,  17,  32 — 34). — In  osteomalacia,  there  is  an 
absorption  of  calcium  and  phosphorus,  and  an  incre.ase  of  magnesium 
salts  and  of  material,  probably  organic,  which  is  rich  in  sulphur.  The 
following  analyses  per  cent,  are  given  from  the  horse  : 


Normal  bone. 

Bone 

in  osteomalacia. 

CaO 

33  to  35 

18—20. 

MgO 

01 

05 

P2O5 

23 

16 

s 

01 

0-4 

W.  D, 

n. 

Formation  of  Creatinine  in  the  Organism.  Max  Jaffe  (Zeit. 
physiol.  C/iem.,  1 906, 48,  430  —  468.  Compare  Czernecki,  Abstr.,  1905, 
ii,  467). — Numerous  experiments,  made  by  feeding  dogs  and  rabbits 
with  guanidineacetic  acid  (glycocyamine),  show  that  the  introduction 
of  this  substance  into  the  system  produces  an  increase  in  the  amount 
of  creatine  contained  in  both  the  urine  and  muscle  of  the  animal. 
This  is  duo  to  the  methylation  of  the  glycocyamine.  The  creatine  was 
estimated  by  conversion  into  the  zinc  chloride  compound.  This  con- 
version is  not  theoretical,  and  under  the  most  favourable  conditions 
gives  a  94  per  cent,  yield  only. 

Glycocyamine  jncrate  crystallises  in  slender,  yellow  needles  melting  at 
199 — 200°.  Glycocyamine  does  not  yield  an  ad<litivo  compound  with 
zinc  chloride.  The  hydrochloride  forms  large  crystals  readily  soluble 
in  water  or  alcohol.  The  acetate  crystallises  in  thin  plates  almost 
insoluble  in  concentrated  acetic  acid,  but  is  readily  hydroly.se<l  by 
water.  The  base  does  not  give  characteristic  reactions  with  sodium 
nitroprusside  or  with  sodium  picrate  and  alkali.  It  may  be  trans- 
formed into  glycocyamidine  by  prolonged  boiling  with  dilute  hydro- 
chloric acid.  Glycocyamitline  yields  an  additive  jrrodttct  with  zinc 
chloride,  (CjHjON3)^ZnCl2,  which  crystallises  in  small,  rhombic  plate.s. 
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Glycocyamidine  picrate  melts  at  210°. 

When  glycocyamidine  is  administered  subcntaneously  to  animals, 
both  creatine  and  glycocyamidine  are  found  in  the  urine. 

Arginine  does  not  appear  to  be  a  substance  from  which  creatine  can 
be  formed.  J.  J,  S. 

The  Source  of  Tbiocyanate  in  the  Organism.     K.  Willanen 

{Chem.  C'entr.,  1906,  ii,  619  ;  from  Biochem.  Zeit.,  1,  129— 134).— After 
the  introduction  of  large  quantities  (5—10  grams)  of  glycine,  creatine, 
creatinine,  or  adenine  into  the  stomach  of  the  rabbit,  thiocyanate  was 
detected  in  the  urine.  These  substances,  therefore,  are  the  source  of 
the  thiocyanate  in  the  organism.  H.  M.  D. 

Reactions  of  Earthworms  to  Salts.  George  H.  Parker  and 
C.  E,.  Metcalf  {Amer.  J.  Physiol.,  1906,  17,  55—74:).— Allolobophora 
fcetida  withdraws  from  solutions  of  chlorides  at  rates  which  show  these 
salts  to  be  stimulating  in  the  sequence  sodium,  ammonium,  lithium, 
and  potassium.  To  man,  all  four  solutions  taste  saltish  with  slight 
differences  ;  the  salt  taste  is  due  to  chlorine  ;  hence  in  man  the  anion  is 
the  chief  stimulus,  in  the  worm,  the  cation.  The  gustatory  protoplasm 
of  the  two  organisms  must  be  chemically  differentiated  in  these  two 
directions.  If  the  earth  inhabiting  Helodrihis  is  used  instead  of  the 
manure  inhabiting  Allolobophora,  the  same  solutions  stimulate  in  the 
order  potassium,  ammonium,  sodium,  and  lithium.  The  gustatory 
protoplasm  of  the  worms  is  therefore  adapted  to  their  environment. 

W.  D.  H. 

Osmotic  BflFect  of  Various  Salt  Solutions  on  Cell  Volume. 
Herisert  E.  Roaf  {Biochem.  J.,  190G,  1,  383— 389).— There  is  a  certain 
strength  of  solution  in  which  tadpoles  are  best  suited  to  maintain  an 
eq\iilibrium  between  their  body  fluids  and  their  surrounding  medium. 
A  decrease  in  concentration  below  this  causes  an  increased  loss  of 
weight,  which  reaches  a  maximum  in  distilled  water.  Increa.se  in  the 
concenti-ation  causes  a  progressive  increase  in  loss  of  weight,  which 
becomes  more  marked  as  the  strength  at  which  the  organisms  are 
killed  is  reached.  The  current  view  that,  when  plasmolysis  occurs,  the 
solution  used  is  isosmotic  with  the  cell  contents,  requires  revision.  It 
is  evident  from  the  tables  presented  that  long  before  the  isosmotic 
strength  is  reached  there  is  progressive  loss  of  weight.  It  is  not 
equality  of  pressure,  but  a  difference  which  is  maintained  by  the  cell. 

W.  D.  H. 

The  Use  of  Soluble  Prussian  Blue  for  Investigating  the 
Reducing  Power  of  Animal  Bioplasm.  l^Avin  F.  IIarris  and 
William  Moodir  {Proc.  Phyaiol.  Soc,  190G,xxxii — xxxiv  ;  ./.  I'hysiol, 
34);  D.  F.  Harris  and  James  C.  Irvine  {Biochem.  J.,  1906,  1, 
355 — 363), — Potassium  ferric  ferrocyanido  injected  into  blood  vessels 
intra  vitain  is  retained  in  them  post  mortem  ;  by  being  transformed  into 
the  green  or  white  potassiiim  ferrous  ferrocyanide,this  demonstrates  the 
bic^chcmical  reducing  power  which  the  tissues  possess.  It  accounts  for 
the    frequent    failure,  from  the   liistological   standpoint,  of    injecting 
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Prussian  blue  with  gelatin  mass  to  demonstrate  the  arrangement  of 
blood  vessels  ;  but  such  preparations  may  be  restored  to  a  vivid  blue 
by  irrigation  with  hydrogen  peroxide.  The  reducing  power  is  very 
strikingly  demonstrated  by  perfusing  the  compound  through  a  sur- 
viving kidney  until  a  flow  from  the  ureter  of  the  leuco  or  pale  green 
salt  is  established.  W.  D.  H. 

Nature  of  Methylene-Blue-Eosin  Staining.  J.  O.  Wakelin 
Barratt  {Biochem.  J.,  1906,  i,  406 — 428). — Staining  by  methylene- 
blue-eosin  in  alcoholic  solution  is  a  chemical  reaction.  Methylene- 
blue-eosin  in  alcoholic  and  aqueous  solution  exhibits  colloidal 
characters,  as  do  also  methylene-blue  and  eosin  in  the  water-soluble 
and  alcohol-soluble  forms.  The  paper  is  illustrated  by  charts  of 
absorption  spectra.  W.  D.  H. 

Why  does  the  Urine  become  Cloudy  on  Boiling?  Hans 
Malfatti  {Beitr.  chem.  Physiol.  Path.,  1906,  8,  472— 480).— The 
relationships  of  the  urinary  phosphates  to  the  acidity  of  the  urine,  and 
the  changes  they  undergo  when  that  fluid  is  boiled,  and  which 
frequently  lead  to  a  cloudiness  appearing  there,  are  discussed. 

W.  D.  H. 

The  Detection  and  Physiological  Relations  of  Glyoxylic 
Acid.  Ernst  Schloss  {Beitr.  cliem.  Physiol.  Path.,  1906,  8, 
445 — 455). — A  modification  of  Eppingei''s  test  for  glyoxylic  acid  in 
nrine  is  described,  and  stated  to  give  trustworthy  results.      Eppinger 

ated  that  the  administration  of  various  substances  (alcohol,  glycine, 
lycolic  acid,  sarcosine,  betaine)  led  to  the  appearance  of  the  acid  in 
the  urine.  This  was  not  confirmed.  A  positive  result  was,  however, 
ol)tained  with  allantoin  feeding.  This  is  regarded  as  important, 
hecause  of  Almagia's  view  of  the  relationship  of  glyoxylic  acid  to  uric 
acid  metabolism.  From  the  examination  of  a  number  of  organs,  it  is 
l)olieved  that  glyoxylic  acid  is  destroyed  in  the  body,  especially  by  the 
liver.  W.  D.  H. 

Occurrence  of  Amino-acids  in  the  Urine  of  Children.  Hans 
RiKTScHEL  and  Lko  Eangstkin  {Chem.  Cenlr.,  1906,  ii,  537;  from 
Jiiuchem.  Zeit.,  1906,  1,75 — 80). — No  appreciable  quantity  of  amino- 
acids  could  be  found  in  the  urine  of  infants.  0  32  gram  of  leucine 
as  isolated  from  the  urine  of  a  child  suffering  from  croup  and 
i'lieuuionia.  P.  H. 

Excretion  of  Optically  Active  Amino  acids  in  the  Urine. 
I'Imii,  lli:rss  {Beitr.  chem.  Physiol.  Path.,  1906,  8,  332— 338).— Various 
optically  active  amino-acids  were  administered  to  dogs  and  men  j^er  as, 
■iiid  the  amounts  of  amino-acids  in  the  urine  determined  by 
tiiiphthalenesulphonic  chloride. 

t/- Leucine  appears  to  be  completely  assimilated  by  dogs,  i- tyrosine 
'  omplotely  by  men  and  largely  by  dogs. 

c/-Alanine  is  much  more  readily  utilised  by  the  organism  than 
/alanine  (compare  Plant  and  llecse,  this  vol.,  ii,  110). 

J.  J.  S. 
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Detection  of  Toxic  Bases  in  Urine.  II.  Frtedrich  Kutscher 
and  Alfred  Lohmann  {Zeit.  physiol.  C/iem.,  1906,  48,  422 — 424.  Cora- 
pare  this  vol.,  ii,  471). — The  precipitate,  obtained  by  the  addition  of 
silver  nitrate  and  barium  liydroxide  after  precipitation  of  alloxuric  bases 
with  silver  nitrate  and  nitric  acid,  contains,  in  addition  to  creatinine,  a 
base,  probably  dimethylguanidine  ;  this  may  be  purified  by  means  of 
its  picrolonate,  '^K'.GCNJI^y'NM^iG^QHgP^'N^,  which  decomposes  at 
275 — 278°.  The  2ncrolonafe  of  Schenck's  s-dimethylg«anidine  melts 
and  decomposes  at  260—262°.  J.  J.  S. 

Bacterial  Processes  in  Advanced  Anaemia.  Christian  A. 
Herter  (J.  Biol.  Chem.,  1906,  2,  1 — 70). — The  Bacterium  aerogenea 
capsulatus  frequently  occurs  in  greatly  increased  quantities  in  the 
human  intestine,  and  with  this  is  usually  associated  a  diminution  in 
the  number  of  B.  coli  communis  present.  The  former  organism  is 
characteiised  especially  by  producing  the  butyric  fermentation,  and 
the  large  amount  of  gas  so  formed  leads  to  flatulence.  The  symptoms 
vary  with  the  severity  of  the  infection,  and  in  bad  cases,  especially  in 
children,  auaeraia  of  a  severe  type  supervenes.  This  is  apparently  due 
to  the  fact  that  the  organism  is  an  active  hsemolysing  agent,  but 
the  haemolysis  it  produces  in  vitro  is  only  in  part  attributable  to 
ammonium  butyrate.  W.  D,  H. 

Hydrochloric  Acid  and  Cancer.  F.  W.  Morton  Palmer 
(Biochem.  J.,  1906,  1,  398 — 405). — Observations  are  given  confirming 
previous  results  that  the  hydrochloric  acid  is  lessened  or  absent  in  most 
cases  of  cancer  even  if  the  stomach  is  not  involved.  Psychical 
influences  like  dread  of  death  were  excluded,  as  the  diminution  was 
often  most  marked  in  cheerful  patients,  and  least  marked  in  the 
opposite  class.  Dyspepsia  is  absent  as  a  rule  ;  this  may  be  explained 
by  supposing  that  a  substitution  of  intestinal  for  gastric  digestion 
takes  place.  W.  D.  H. 

Glycosuria  caused  by  Excess  of  Carbon  Dioxide  in  the 
Respired  Air.  Edward  S.  Edie  {Biochem.  J.,  1906,  1,  455—473). — 
The  glycosuria  in  asphyxiation  is  due  to  excess  of  carbon  dioxide,  not 
to  diminution  of  oxygen.  Jf  10 — 15  per  cent,  of  the  former  gas  in 
air  is  breathed,  even  though  the  oxygen  be  increased  glycosuria  sets  in. 
If  the  oxygen  is  reduced  to  less  than  6  per  cent,  without  excess  of 
carbon  dioxide,  it  does  not.  The  amount  of  carbon  dioxide  mentioned 
produces  anicsthesia  in  dogs  and  cats,  and  in  producing  glycosuria 
also  acts  like  other  an:esthetics.  It  is  suggested  that  the  glycosuria  is 
produced  by  the  gas  iiniting  with  proteid  and  liberating  the  carbohy- 
drate previously  so  combined.  W.  D.  H. 

Secretin  in  Relation  to  Diabetes  Mellitus.  Francis  A. 
Bainbridgk  and  Arthur  P.  Beddard  {Biochem.  J.,  1906,  1,429 — 445). 
— In  three  cases  of  severe  dialietes,  secretin  by  the  mouth  had  no 
effect  on  the  output  of  sugar  :  yet  it  was  possible  in  one  case  to  abolish 
the  glycosuria  by  dieting  after  a  long  latent  period.  In  cases  where 
beneiit  has  been  ascribed  to  the  secretin,  it  might  therefore  have  been 
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due  to  the  feeding.  After  death,  in  only  one  out  of  six  cases  was  pro- 
secretin present  in  normal  quantities  ;  but  the  one  case  combined  with 
observations  on  pancreatic  diabetes  in  cats  negatives  the  view  that 
absence  of  prosecretin  is  a  necessary  result  in  severe  diabetes.  Three 
of  the  remaitiing  five  cases  died  of  coma,  and  the  other  two  of  inter- 
current disease  ;  in  the  three  coma  cases,  prosecretin  was  absent ;  in 
the  other  two  it  was  scanty.  Acid  intoxication,  which  precedes  coma, 
may  prevent  the  normal  production  of  prosecretin  ;  if  this  is  the  case, 
its  ab.-ence  has  little  significance.  It  is  possible,  on  the  other  hand,  that 
prosecretin  is  deficient  from  the  outset,  and  that  this  is  the  actual 
cause  of  the  diabetes ;  but  here  it  would  be  necessary  to  assume  that 
.«;ecretin  is  the  stimulus  to  th^  internal  as  well  as  to  the  external 
secretion  of  the  pancreas,  and  that  the  pancreas  is  normal.  In  rabbits, 
artificial  acid  intoxication  does  not  produce  lessening  of  prosecretin, 
and  an  attempt  to  artificially  reduce  prosecretin  to  see  whether 
diabetes  follows  is  being  attempted.  W.  D.  H. 

Treatment  of  Diabetes  by  Acid  Extract  of  Duodenal 
Mucous  Membrane.  Benjamin  Moore,  Edward  S.  Edie,  and 
John  H.  Abram  {Biochem.  J.,  1906,  1,  446 — 454). — In  a  preliminary 
paper  (this  vol.,  ii,  186)  it  was  stated  that  administration  of  acid 
extract  of  duodenal  mucous  membrane  was  beneficial  in  diabetes, 
although  caution  was  exercised  in  drawing  conclusions  from  so  few 
cases.  Since  then  many  more  cases  have  been  treated  in  this  way, 
but  in  the  majority  of  cases  without  avail,  as  in  Bainbridge  and 
Beddard's  results  (see  preceding  abstract).  In  a  few  cases,  a  decided 
drop  in  sugar  excretion  occurred,  and  this  was  not  attributable  to 
dieting,  since  dieting  by  itself,  tried  for  some  time  before  the  secretin 
was  given,  did  not  produce  the  effect.  W.  D.  H. 

Adrenaline  Glycosuria.  Frank  P.  Underbill  and  Oliver  E. 
Crx)ssoN  {Amer.  J.  FhysioL,  1906,  17,  42 — 54). — Adrenaline  given 
to  dogs  subcutaneously  causes  no  increase  of  ammonia  or  decrease  of 
urea  in  the  urine  as  Noel  Paton  stated.  The  distribution  of  nitrogen 
in  urea,  ammonia,  and  creatinine  is  unchanged.  The  ability  of  the 
organism  to  utilise  dextrose  is  not  seriously  impaired,  and  repeated 
doses  fail  to  produce  glycosuria,  tolerance  being  established.  Adren- 
aline glycosuria  bears  no  relation  to  ordinary  diabetes  in  man,  and  is 
essentially  of  nervous  origin.  The  sympathetic  causes  either  the 
sugar-storing  organs  to  relinquish  their  store  or  prevents  the  storage 
of  glycogen.  W.  D.  H. 

Treatment  of  Trypanosomiasis  by  Benzidine  Colours.  M. 
NicoLLK  and  Feli.x  Mesml  {Ann.  Inst.  I'asUur,  1906,  20,  417—448). 

-Ehrlich's  statement  that  the  material  called  try j>an- red  cures  try pan- 
usomiasis  led  the  authois  to  investigate  a  largo  number  of  other 
coloured  derivatives  of  benzidine.  They  find  that  the  disazo-corapounds 
prepared  from  H  acid  (8-amino-a-naphthol-3  :  6-disulphonic  acid)  with 
(1)  o-dichlorobenzidine  in  alkaline  media,  (2)  with  o-tolidine  in 
alkaline  solution,  and  (3)  with  o-tolidine  first  in  acid,  then  in  alkaline 
rae<lia,  act  curatively  in  the  disease  Nagana  of  mice  in  a  single  dose. 
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The  product  from  benzidine  and  naphthylenediaminedisulphonic  acid, 
2  :  7  :  3  :  6,  is  less  active,  so  is  trypan-red.  The  bulk  of  the  paper  relates 
to  the  chemical  structure  of  the  pigments.  Later  details  are  promised 
regarding  their  action  on  various  diseases  caused  by  trypanosomes. 

W.  D.  H. 

Chemical  Constitution  and  Physiological  Action.  Charles  R. 
Marshall  {Proc.  Physiol.  Soc,  1906,  xxx — xxxii  ;  J.  Physiol.,  34). — 
Organic  Nitrates. — All  the  nitrates  of  polyhydric  alcohols  and  sugars 
dilate  blood-vessels.  The  presence  of  a  carboxyl  group  inhibits  this 
effect.  The  presence  of  a  hydroxyl  group  in  a  polyatomic  nitrate 
diminishes  the  vaso-dilating  action. 

Synthetic  Tropeines. — The  addition  of  a  molecular  quantity  of  an 
alkali  hydroxide  renders  pilocarpine  inactive.  The  same  is  true  for 
two  tropeines  prepared  synthetically  by  Jowett  (Trans.,  1906,  89,  357), 
namely,  terebylfcropeine  and  phthalidecarboxyltropeine,  both  of  which 
have  an  atropine-like  effect. 

Strychnine  Derivatives. — Amino-,  nitro-  or  bromo-strychnine  acts 
like  strychnine,  but  more  feebly.  Dibroraostrychnine  produces  paralysis 
in  frogs  before  its  strychnine  action,  and  as  a  convulsant  is  weaker 
than  the  others. 

Silver  Compounds. — Experiments  by  Kronig  and  Paul  seemed  to 
prove  that  the  bactericidal  power  of  salts  is  due  to  the  ions  into  which 
they  dissociate  in  solution,  and  in  the  case  of  silver  compounds  the 
effect  was  attributed  to  free  silver  ions.  This  is  not  true  for  ammoni- 
acal  silver  chloride  solutions,  nor  for  certain  other  therapeutic  com- 
pounds of  silver.  Possibly  these  undergo  an  intracellular  change,  as 
some  double  compounds  of  silver  which  give  no  free  silver  ions  on  solu- 
tion are  not  bactericidal  even  in  concentrated  solution.       W.  D.  H. 

Ethyl  Glucosamintjcarboxylate  and  its  Behaviour  in  the 
System  of  a  Dog  suffering  from  Pancreas-diabetes.  J. 
FoRSCHBACH  {Beitr.  chem.  Physiol.  Path.,  1906,  8,  313 — 325). — A 
resume  of  previous  work  on  the  effects  of  glucosamine  on  the  organism 
i  s  given.     Kthyl  glucosaminecarhoxylate, 

6H-CH„-[CH-OH]3-CH(CH())-NH-C0.3Et, 
is  readily  prepared  by  the  gradual  addition  of  ethyl  chlorocarbonate 
to  a  cold  m\xturo  of  glucosamine  hydrochloride  with  an  excess  of  pure 
lead  oxide.  It  crystallises  fiom  dilute  alcohol  in  minute,  colourless 
ciystals,  melts  at  1G6 — 167°  after  turning  brown  at  165°,  and  has 
[a],)  -f3318°.  One  hundred  c.c.  of  a  cold  saturated  aqueous  solution 
contain  32*66  grams,  and  100  c.c.  of  a  cold  s  iturated  alcoholic  solution 
0"2675  gram  of  the  ester.  it  is  insoluble  in  ether  or  benzene,  gives 
Moli's  furfuraldehyde  reaction,  but  not  Ehrlich's;>-dimethylaminobenz- 
aldehyde  reaction.  It  x-educes  bismuth  and  cupric  salts,  but  is  not 
fermentable.      With  phenylhydrazine,  it   yields  a  prodrMty 

melting  at  180 — 181°.  This  is  probably  formed  by  the  elimination  of 
a  mok'cule  of  water  and  one  of  ethyl  carbamate  from  the  piienyl- 
hydrazone  of  the  ester. 
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Experiments  have  shown  that  the  ethyl  ester  is  oxidised  in  the 
.animal  body  even  in  the  case  of  pancreas-diabetic  dogs,  and  is  not 
utilised  in  the  formation  of  sugar.  J.  J.  S. 

Physiological  Action  of  Phytin  Acid.  Lafayette  B.  Mendel 
and  Frank  P.  Underhill  {Amer.  J.  Physiol.,  1906,  17,  75— 88).— A 
solution  of  anbydro-oxymetbylene-dipho?phoi-ic  acid,  the  acid  radicle  of 
phytin  prepared  from  wheat  bran,  is  quite  stable.  In  sufficient  con- 
centration it  inhibits  bacterial  growth,  but  its  salts  are  not  noticeably 
bactericidal.  No  evil  results  follow  the  administration  of  the  sodium 
salt  by  the  mouth  or  by  various  kinds  of  injection.  The  free  acid  is 
more  toxic.  Purgation  is  not  a  constant  result.  There  is  no  effect  on 
nitrogenous  metabolism ;  the  phosphorus  is  eliminated  as  inorganic 
phosphates,  mainly  by  the  kidneys.  W.  D.  H. 

Physiological  Action  of  Tutin.  Charles  R.  Marshall  (Proc. 
physiol.  Soc.,  1906,  xxix— xxx;  J.  Physiol.,  34). — Tutin  is  a  crystal- 
line glucoside  existing  in  three  species  of  Coriaria  indigenous  to  New 
Zealand.  This  plant  has  proved  a  serious  hindrance  to  the  raising  of 
cattle  in  that  colony.  All  domestic  animals  are  affected  in  the  same 
way.  The  heart-rate  drops,  the  temperature  falls,  breathing  is  quicker, 
and  the  animal  dies  either  in  convulsions  or  from  exhaustion. 
0*0025  gram  per  kilo,  of  body-weight  is  the  lethal  dose  in  i-abbits, 
administered  hypodermically.  Spasms  are  obtained  so  long  as  the 
bulb  remains  iotact,  but  are  better  marked  if  a  portion  of  the  corpora 
quadrigemina  is  left  also.  They  are  not  produced  below  a  section  of  the 
spinal  cord.  W.  D.  H. 

Colloidal  Compound  of  Strychnine.  Orville  H.  Brown 
(J.  Biol.  C/iem.,  1906,  2,  149 — 157). — A  full  account  of  the  pharmaco- 
logical action  of  this  compound,  a  preliminary  report  of  which  has 
already  appeared  (this  vol.,  ii,  188).  W.  D.  H. 

Relation  between  Proteids  and  Electrolytes.  IV.  Ion-con- 
centration and  lon-toxicity  in  Systems  of  Proteids,  Metallic 
Salts,  and  Water.  S.  La  Franca  (Zeit.  physiol.  Chem.,  1906,  48, 
481 — 488). — The  presence  of  proteid  diminishes  the  electrical  dissocia- 
tion of  different  metallic  salts  (such  as  copper  sulphate,  mercuric 
nitrate,  and  silver  nitrate),  so  that  the  number  of  metal  ions  in  .solu- 
tion is  extraordinarily  small.  The  parallelism  between  the  toxicity  of 
these  solutions  and  the  number  of  metal  ions  leads  to  the  conclusion 
that  the  metals  are  only  poisonous  when  in  an  ionic  condition. 

W.  D.  H. 

Inhibition  of  the  Toxic  Influence  of  Solan ine  by  Carbon 
Dioxide.  Walter  Hausmann  and  O.  Wozasek  {Chetn.  Centr.,  1906, 
ii,  682  ;  from  Cmlr.  Physiol.,  20,  304— 309).— The  ha;molytic  action 
of  solanine  is  inhibited  by  carbon  «lioxi<lc.  If  the  carbon  dioxide  is 
removed  from  solution  by  a  current  of  air,  the  hemolytic  activity  is 
restored.     The  hemolytic  action  occurs  in  an  oxygen-free  atmosphere, 


790  ABSTRACTS   OF   CHEMICAL   PAPERS. 

and  the  inhibitive  influence  of  carbon  dioxide  cannot  be  attributed  to 
lack  of  free  oxygen.  The  action  of  sapotoxine  is  not  affected  by  carbon 
dioxide.  H.  M.  D. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Formation  of  Acid  and  Alkali  in  Artificial  Culture  Media  of 
Moulds.  Eduahd  Koiin  and  Frieduich  Czapek  (Beitr.  chem.  Physiol. 
Path.,  1906,  8,  302 — 312). — Artificial  culture  media  containing  am- 
monium chloride  will  only  allow  of  the  growth  of  cultures  of  Asper- 
gillus niyer  when  neutral  or  only  faintly  acid.  During  the  growth  of 
the  organism,  the  medium  becomes  more  strongly  acid  owing  to  the 
withdrawal  of  ammonia,  and  this  ultimately  interferes  with  the  growth 
of  the  mould.  The  same  phenomena  are  met  with  in  the  case  of  am- 
monium sulphate,  but  to  a  less  extent,  and  with  ammonium  phosphate 
to  an  even  smaller  extent.  The  inhibiting  effects  of  ammonium  brom- 
ide, iodide,  and  fluoride  are,  to  a  large  extent,  due  to  the  formation  of 
free  acid,  and  can  be  largely  avoided  by  keeping  the  sMutions  neutral. 
Ammonium  chlorate  and  iodate  act  as  poisons,  but  their  activity  is  also 
due  to  the  secondary  formation  of  acid. 

Penicillium  glaucum  is  somewhat  more  resistant  to  dilute  acid  than 
Aspergillus. 

The  formation  of  free  alkali  in  the  culture  medium  occurs  in  the 
case  of  denitrifying  organisms,  also  during  the  growth  of  moulds  in 
solutions  containing  ammonium  acetate  or  propionate,  methylamine 
acetate,  &c. 

A  mixture  of  ammonium  chloride  and  acetate  in  the  medium  permits 
of  vigorous  growth,  as  the  acidity  caused  by  the  one  salt  counter- 
balances the  alkalinity  produced  by  the  other. 

It  has  been  found  that  the  addition  of  0"7  c.c.  of  O'liV  potassium 
hydroxide  solution  to  100  c.c.  of  a  neutral  culture  medium  considerably 
retards  the  growth  of  Asperyilhis. 

In  the  case  of  acids,  the  following  limiting  values  have  been 
obtained  : 

Normal  solutions  of 


Hydrochloric.    Sulphiuic.  Acetic. 

Aspergillus 10-5  17-0  21-Oc.c. 

Penicillium 18-1  18-0  21-8  c.c. 

per  100  c.c.  of  culture  solution.  J.  J.  S. 

Chemical  Reactions  occurring  during  Alcoholic  Fermenta- 
tion. III.  Eduaud  BuciiNEK  and  Jakob  Meisenueimeu  {Per.,  1906, 
39,  3201—3218.  Compare  Abstr.,  1904,  ii,  109  ;  1905,  ii,  274).— The 
authors,  who  have  previously  advanced  the  view  that  lactic  acid  is  an 
intermediate  product  in  the  cell-free  fermentation  of  sugars,  do  not 
con.sider  the  experiments  of  Shitor  (Trans.,  1906,  89,  141)  conclusive. 

They     have     now     investigated     other     by-products    of     cell-free 
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fermentation  of  sugai-s.  Succinic  acid  is  formed  when  living  yeasts 
are  used ;  when  the  fermentation  is  conducted  with  cell-free  yeast 
juice,  no  succinic  acid  is  formed.  Glycerol  was  formed  in  the  latter 
case. 

The  origin  of  glycerol  in  alcoholic  fermentation  is  discussed. 

When  sugar  is  submitted  to  cell-free  fermentation,  the  weight  of 
sugar  which  disappears  is  much  greater  than  the  sum  of  the  weights  of 
alcohol  and  carbon  dioxide  obtained  (Macfadyen,  Morris,  and  Rowland, 
Abstr.,  1901,  i,  59).  The  conclusion  of  Harden  and  Young  (Abstr., 
1904,  i,  543)  that  a  portion  of  the  sugar  during  cell-free  fermentation 
is  converted  into  a  form  which  is  not  reducible,  but  becomes  so  by 
hydrolysis  with  hydrochloric  acid,  has  appeared  to  the  authoi-s  of  such 
fundamental  importance  that  thoy  have  repeated  the  experiments  in 
question,  using,  however,  bottom  yeast.  The  results  of  Harden  and 
Young  are  confirmed,  and  the  conclusion  drawn  that  the  formation  of 
a  non-reducing  sugar  is  due  to  an  enzyme  in  the  yeast  juice. 

Only  a  ti-ace  of  amyl  alcohol  is  formed  during  the  cell-free  fermenta- 
tion of  sugar.  A.  McK. 

Studies  on  Putrefaction.  Leo  P.  Rettger  {J.  Biol.  Chem.,  1906, 
2,  71 — 86). — Putrefaction  is  the  work  of  anaerobes  only,  judging  from 
the  organisms  hitherto  examined.  The  best  known  are  Bacillus 
putrijicus  and  the  bacilli  of  malignant  cedema  and  sj-mptomatic 
anthrax.  Bacteria  uf  this  type  are  generally  absent  from  faeces. 
B.  enteriditis  sporogenes  may  be  in  part  responsible  for  fa*cal  putrefac- 
tion. B.  coli  communis  and  B.  lactis  (urogeties  are  not  regarded  as 
harmful,  but  protective,  checking  putrefaction.  W.  D.  H. 

Action  of  Ozone  on  Germinating  Seeds.  H.  Mich  eels  and  P. 
De  Heen  {Bull.  Acad.  roy.  Belg.,  1906,  364 — 367). — Ozone  has  an  in- 
jurious effect  on  the  growth  of  seedlings ;  the  influence  is  es|)ecially 
marked  on  the  roots.  P.  H. 

Stimiilating  Action  of  Manganese  on  Germination. 
H.  Micheels  and  P.  De  Heen  {Bull.  Acad.  ro>j.  Belg.,  1906,  288—289). 
— Colloidal  solutions  of  manganese  have  a  slightly  more  stimulating 
effect  on  germinating  plants  than  similar  solutions  of  tin.  P.  H. 

Exchanges  of  Gas  in  a  Green  Plant  grown  in  Light  without 
Carbon  Dioxide  in  Artificial  Soil  containing  an  Amide.  Jules 
T-EFEVRE  {Compt.  rend.,  1906,   143,  322 — 324.     Compare  this  vol.,  ii, 

15). — In  absence  of  carbon  dioxide,  a  green  plant  supplied  with  am^ides 
,  ;yrosine,  glycine,  alanine,  and  leucine)  can  develop,  and  the  dry  matter 
increase  to  three  times  the  initial  amount,  without  libei-ation  of  oxygen. 

N.  H.  J.  M. 

Assimilation  of  Carbon  Dioxide.  Walther  L(>u  {Chem.  Centr., 
1906,  ii,  692;  from  Landtc.  Jahrb  ,  35,  541,  578.  Comjwire  Abstr., 
this  vol.,  ii,  43). — After  long  continued  :vction  of  the  sileiit  electric 
discharge  the  formation  of  glycolaldehyde  from  mixtures  of  carbon 
Uionoxide  and  water-vapour  with  or  without  the  presence  of  hydrogen 
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was  observed.  Acetaldehyde  and  water-vapour  yield  carbon  monoxide 
and  methane,  the  latter  giving  hydrogen  by  further  decomposition. 
Carbon  monoxide  reacts  to  some  extent  with  water  to  form  hydrogen, 
carbon  dioxide,  formic  acid,  and  formaldehyde.  From  ethyl  alcohol, 
carbon  dioxide,  and  water- vapour,  /3-acrose  was  obtained ;  it  appears 
to  be  formed  from  glycolaldehyde  as  an  intermediate  product.  The 
aldehyde  is  also  formed  when  the  carbon  dioxide  in  the  preceding 
mixture  is  replaced  by  the  monoxide,  and  further  from  acetaldehyde 
and  water.  Acetic  acid  and  water  yield  approximately  equal  quan- 
tities of  methane  and  carbon  dioxide  with  smaller  quantities  of  carbon 
monoxide  and  hydrogen,  which  represent  the  cbief  products  if  a  large 
excess  of  water  is  present.  Methane  and  water-vapour  yield  higher 
hydrocarbons,  hydrogen,  and  carbon  monoxide.  In  presence  of  carbon 
dioxide,  hydrogen  and  carbon  monoxide  are  the  chief  producbs. 

The  application  of  the  observed  facts  to  biological  processes  is  dis- 
cussed. H.  M,  D. 

Thermocheniical  Theory  of  Assimilation.  Julius  Fjsciiek 
(Zeit.  Elehlrochem.,  1906,  12,  654 — 657). — A  plant  cell  is  regarded  as 
a  kind  of  heat  engine  in  which  tlie  chlorophyll  is  kept  at  a  higher 
temperature  (by  absorption  of  radiant  energy)  than  the  cell  wall.  The 
equilibrium  in  the  circulating  plasma  is  supposed  to  be  displaced  by 
alternate  heating  and  cooling  by  contact  with  the  chlorophyll  and  the 
cell  wall.  T.  E. 

Assimilative  Function  of  Carotin  and  the  Second  Assimila- 
tive Maximum  at  F.  Fkieurich  G.  Kohl  {Ghem.  Ctntr.,  1906,  ii, 
442—443;  from  Ber.  Deut.  hot.  Ges.,  1906,  24,  222— 229).— The 
colouring  matter  etiolin,  supposed  to  occur  in  etiolated  leaves,  does  not 
exist.  Only  traces  of  xanthophyll  occur  in  addition  to  carotin.  In 
spite  of  the  absence  of  chlorophyll,  etiolated  leaves  can,  under  certain 
conditions,  assimilate  and  generate  the  oxygen  which  is  necessary  for 
the  production  of  chlorophyll.  Carotin  also  is  able  to  decompose 
carbon  dioxide  with  formation  of  oxygen,  l^oth  carotin  and  xantho- 
phyll are  best  able  to  em{>loy  bluish-violet  light,  a  fact  which  explains 
Engelmann's  observation  that  the  assimilation  curve  shows  a  second 
maximum  at  the  F  line  of  the  spectrum.  P.  H. 

Manganese  and  the  Development  of  Plants.  I.  .  Giovanni 
Salomonk  [Chem.  Ceatr.,  1906,  ii,  532;  from  /S'taz.  sperim.  agrar.  ital., 
1906,  38,  1015 — 1024). — Although  a  certain  quantity  of  manganese 
has  a  beneficial  influence  on  the  development  of  the  plant  as  a  whole, 
large  quantities  are  toxic.  The  toxic  effect  of  manganic  salts  is 
greater  than  that  of  manganous  salts,  and  is  dependent  on  the 
amount  of  dissociation,  so  that  it  is  naturally  greater  for  the  salts  of 
the  more  highly  ionised  mineral  acids  than  for  those  of  the  organic 
acids  ;  in  other  respects  the  poisonous  effect  is  but  slightly  influenced 
by  the  nature  of  the  anion.  The  very  marked  poisonous  properties  of 
barium  manganate  and  pornianganate  are  attributed  to  the  combined 
influence  of  the  barium  and  the  manganese.     Manganic  acid  is  more 
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poisonous  in  the  free  state  than  in  combination.  Small  quantities  of 
manganous  iodide  exert  a  favourable  influence  on  the  germination  of 
cabbage  or  carrot  seeds.  P.  H. 

Chemical  Processes  in  Frozen  Plants.  H.  Gorke  [Landtc, 
Versuchs-Stat.,  1906,  65,  149 — 160). — Freezing  of  plants  causes  an 
intramolecular  migration  in  the  proteids,  frequently  accompanied  by 
precipitation  of  a  portion  of  the  soluble  proteid.  Other  changes  no 
doubt  occur.  N.  H,  J.  M. 

The  Cell  Membrane  and  its  Constituents.  Josef  Konig,  Auo. 
FuRSTENBERG,  and  RuDOLF  MuRFiELD  {Lajidw.  Vevsuc/is-Siai.,  1906, 
65,  55 — 110). — "Crude  fibre"  is  a  mixture  of  three  groups  of 
substances,  the  cellulose  group  soluble  in  copper-ammonium  hydroxide, 
and  containing  4444 — 46  0  per  cent,  of  carbon;  the  oxidisable 
(hydrogen  peroxide  and  ammonia)  portion  of  the  lignin  group, 
containing  55 — 60  per  cent,  of  carbon ;  and  cutin,  which  contains  a 
still  higher  percentage  of  carbon. 

The  portion  of  the  fibre  which  dissolves  in  copper-ammonium 
hydroxide  contains  more  than  44  44  per  cent,  of  carbon  owing  to  the 
presence  of  methyl-  or  methoxy-groups.  These  are  also  present  in 
lignin,  but  not  in  cutin.  This  lends  support  to  the  assumption  of 
Cross  and  Bevan  that  a  genetic  relation  exists  between  cellulose  and 
lignin,  Lignin,  which  is  a  mixture  of  several  compounds,  contains 
ethoxy-groups  in  addition  to  methyl.  Cutin  contains  68 — 70  per  cent, 
of  carbon  and  is  mostly  hydrolysed  by  alkali. 

The  amount  of  lignin  increases  with  the  age  of  the  plant  more  than 
that  of  cellulose  ;  the  amount  of  cutin  seems  to  have  no  definite 
relation  to  growth. 

The  utilisation  of  cell-membrane  in  foods  by  sheep  is  in  inverse 
relation  to  the  amount  of  lignin  and  cutin.  Lignin  is  much  less 
digested  than  cellulose,  whilst  cutin  seems  to  be  quite  indigestible, 
except,  perhaps,  in  the  case  of  quite  young  plants.  N.  H.  J.  M. 

Fermentative  Decomposition  of  Fats  [by  Enzymes].  Sergius 
FoKiN  (C7i€7«.  Kev.  Fett.  Ilarz.  Ind.,  1906,  13,  130—133  ;  163—166  ; 
192— 194;  219— 221;  and  238— 240.  Compare  Abstr.,  1904,  i,  1071  ;ii, 
199,280). — Further  results  are  given  of  the  decomposition  of  fats  by  the 
enzyme  contained  in  certain  seeds  such  as  flax,  celandine,  and  castor- 
oil  seeds.  Under  favourable  conditions,  the  extent  of  the  decom- 
position may  amount  to  99  per  cent,  of  that  require<l  by  theory.  Flax 
and  castor-oil  seeds  decompose  tallow,  cocoanut  oil,  olive  oil,  and 
linseed  oil,  almost  completely,  and  the  reaction  is  more  complete  on  a 
large  than  on  a  small  scale.  \V.  P.  S. 

Is  Homogentisic  Acid  formed  in  Seedlings  by  the  Decom- 
position of  Tyrosine  1     Ernst  Schllze  and  >.'ujoi,.v  Castoro  {Ztii. 
phi/siol.  C/iem.,  lOOG,  48,   396—411.     Compare   Bertel,   Abstr.,    1903, 
ii,  321). — Homogentisic  acid  could  not  be  detected  in   either  fresh  or 
hloroformed   seedlings.       The  reactions  observed  by   Bertel  are   not 
liaracterihtic  of  homogentisic  acid  only,  but  are  given  by  numerous 

ether  substances.  J.  J.  S. 

• 
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Medicinal  and  Useful  Plants  of  Brazil.  Theodor  Peckolt 
(Chem.  Centr.,  1906,  ii,  691  ;  from  £er.  Deut.  pharm.  Ges.,  16, 
231 — 248.  Compare  this  vol.,  ii,  701). — Analyses  are  given  of  parts 
of  Hura  crepitans,  Dalechampia  FeckoUiana,  Uuphorbia  jrrunifolia, 
E.   Tirucalli,  and  Fedilanihus  retusus.  H.  M.  D. 


Chemical  and  Physiological  Examination  of  the  Fruit  of 
Chailletia  toxicaria  (a  West  African  poison).  Frederick  B.  Power 
and  Frank  Tutin  {J.  Amer.  Chem.  Soc,  1906,  28,  1170—1183).— 
An  investigation  of  the  fruits  of  Chailletia  toxicaria  has  shown  that 
their  poisonous  properties  are  not  due  to  an  alkaloid,  soluble  proteid, 
or  a  cyanogenetic  glucoside  such  as  has  been  isolated  from  Chailletia 
cymosa  {Bull.  Imp.  Inst.,  1903,  1,  14). 

On  extracting  the  fruits  with  light  petroleum,  183  per  cent,  of  a 
brown  fat  was  obtained,  consisting  of  oleodistearin  and  a  residue,  which 
on  hydrolysis  with  alcoholic  potassium  hydroxide  yielded  (1)  a  small 
quantity  of  phytosterol,  or  a  mixture  of  substances  of  this  class 
melting  at  135—148°,  (2)  stearic  and  oleic  acids,  the  latter  probably 
associated  with  an  acid  of  a  higher  degree  of  unsaturation,  and  (3)  very 
small  quantities  of  formic  and  butyric  acids. 

After  removing  the  fat,  the  fruit  Avas  extracted  with  alcohol,  and 
on  concentrating  and  adding  water  a  resinous  substance  was  obtained 
in  quantity  amounting  to  2"5  per  cent,  of  the  weight  of  the  fruit. 
By  successive  extraction  with  chloroform,  ethyl  acetate,  and  alcohol, 
the  resin  was  separated  into  fractions  which  differed  in  their 
l>hysiological  action.  On  concentrating  the  aqueous  liquid,  which  had 
been  separated  from  the  resinous  substance  and  afterwards  freed  from 
tannic  acid  and  colouring  matter,  a  viscous  syrup  was  obtained  which 
contained  a  large  amount  of  dextrose  and  an  extremely  poisonous 
principle  which  could  not  be  isolated. 

The  results  of  the  investigation  lead  to  the  conclusion  that  the 
fruit  of  Chailletia  toxicaria  contains  at  least  two  active  principles,  one 
of  which  causes  cerebral  depression  or  narcosis,  and  the  other,  cerebral 
excitation,  leading  to  epileptiform  convulsions.  The  latter  poison  is 
very  slowly  excreted,  and  produces  a  cumulative  effect.  E.  G. 


Cyanogenesis  in  Plants.  Part  IV.  Occurrence  of  Phaseo- 
lunatin  in  Common  Flax.  Wynbham  Ii.  Dunstan,  Thomas  A. 
HENRY,and  Samuel  J.M.  Auld  {Proc.  Koy.Soc,  1906,78,  B,  145 — 152. 
Compare  Abstr.,  1904,  ii,  71).— The  amount  of  phaseolunatin,  which  is 
very  small  in  flax  seeds,  increases  in  the  young  plants  until  they  reach 
the  height  of  two  or  three  inches.  The  amount  then  diminishes  and 
finally  disappears.  The  purified  extract,  from  which  the  flax  glucoside 
was  obtained,  was  found  to  contain  a  considerable  amount  of  potassium 
nitrate  (compare  Treube,  Ann.  Jard.  Bot.  Buitenzorg,  1905,  86)  ;  and 
one  extract  yielded  a  small  amount  of  a  sugar,  probably  raflinose. 

The  enzyme  of  flax  which  seems  to  be  identical  with  that  of 
riiaseolua  lunatus  is  of  the  emulsin  type ;  but  it  shows  some  well- 
marked  differences  from  emulsin.  N.  II.  J.  M. 
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Cyanogenesis  in  Plants.  Part  V.  Occurrence  of  Phaseo- 
lunatin  in  Cassava.  Wyndham  E,.  Dunstan,  Thomas  A.  Henky, 
and  Samuel  J.M.  Auld  {Proc.  Roij.  Soc,  1906,78,  B,  152—158.  Com- 
pai-e  preceding  abstract). — The  glucoside  of  the  root  of  bitter  cassava 
(and  doubtless  also  of  sweet  cassava)  is  identical  with  phaseolunatio. 
The  enzyme  of  cassava  closely  resembles,  and  is  probably  identical 
with,  tliat  of  the  seeds  of  F/iaseolics  Imiatus  and  young  flax  plants. 

N.  H.  J.  M. 

New  Examples  of  Rosaceae  Furnishing  Hydrogen  Cyanide. 
Leon  Guignard  (Compt.  rend.,  1906, 143,  451 — 458.  Compare  Abstr., 
1905,  ii,  604,  752;  this  vol.,  ii,  118,  119,  301).— The  leaves  of 
Photinia  seiTulata  contain  a  cyanogenetic  glucoside ;  the  amount  of 
hydrogen  cyanide  obtained  from  the  leaves  is  greatest  in  the  case  of 
the  leaf  buds  (0'170  per  cent.),  diminishes  with  the  age  of  the  leaf,  and 
becomes  approximately  constant  (0'132  per  cent.)  in  leaves  of  a  year 
old;  the  stem  yields  0030  to  0"011  per  cent,  of  hydrogen  cyanide, 
but  negative  results  were  obtained  with  the  root ;  the  leaves  of 
P.  hentliamiana  and-  P.  variabilis  also  yield  hydrogen  cyanide. 

The  leaves,  stems,  and  roots  of  eleven  species  of  the  Gotoneaster 
family,  C.  affinis,  C.  mvltijlora,  C.  horizontalis,  C.  hicillaris,  C.  vtUgaris, 
C.  frigida,  C.  huxifolia,  C  microphylla,  C.  thymifolia,  C.  Francheti, 
and  C.  pannosa,  and  of  two  species  of  the  Sjnrcea  family,  S.  Lindleyana 
and  aS'.  pi-uni/olia,  were  found  to  contain  a  cyanogenetic  glucoside, 

M.  A.  W. 

Amount  of  Tyrosine  in  Seedlings  of  Lupinus  albus.  Ernst 
ScuuLZE  and  Nicola  Castoro  (Zeit.  physiol.  Chem.,  1906,  48, 
387—395.  Compare  Bertel,  Abstr.,  1903,  ii,  321;  Schulze  and 
Castoro,  ibid.,  566). — The  substance  described  by  Bertel  is  not  tyrosine, 
and  his  method  of  isolation  is  useless. 

Seedlings  of  Lu]nnus  albus  two  days  old  contain  very  little  tyrosine, 
but  as  the  reserve  material  is  used  up  the  amount  of  tyrosine  in- 
creases. The  tyrosine  appears  to  be  contained  in  the  cotyledons,  and 
not  in  the  hypocotyledon  or  roots.  An  increase  in  the  amount  of 
tyrosine  after  chloroforming  could  not  be  detected.  J.  J.  S. 

Constituents  of  the  Poison  Ivy  Plant  (Rhus  Toxicodendron). 
Salomon  F,  Agree  and  W.  A.  Syme  {Amer.  Chem.  J.,  1906,  36, 
301 — 321). — An  ethereal  extract  of  the  leaves  and  flowers  of  Jihus 
Taxicodeiulrini  was  investigated,  and  gallic  acid,  fisetin,  rhamnose,  and 
a  poisonous,  tarry  substance  were  isolated.  The  poisonous  substance 
is  not  volatile  Avith  acetic  acid  or  alcohol.  It  is  decomposed  by  hot 
acetic  acid  with  formation  of  gallic  acid,  fl.setin,  and  rhamnose,  and  yields 
a  lead  compound  which  is  .soluble  in  ether.  A  portion  of  the  poisonous 
material  can  be  precipitated  by  lead  acetate  from  a  solution  of  the 
purified,  tiirry  substance  in  50  per  cent,  alcohol.  On  decom[)osing  the 
precipitate  with  hydrogen  sulphide  and  extracting  the  li<|uid  with 
other,  a  yellow,  poisonous  resin  is  obtained,  which  is  termed  loxico- 
dendrin  When  the  poison  is  applied  to  the  skin,  it  produces  itching 
and  inflammation,  but  a  cure  can  bo  ea.sily  effected  by  treating  the 

54—2 
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aifected  part  with  hot  solution  of  potassium  permanganate.  A  method 
is  described  for  obtaining  the  poisonous  substance  directly  from  the 
plant.  E.  G. 

Enzymatic  Action  of  Radishes.  Tadasu  Saiki  {Zeit.  physiol. 
Chem.,  1906,  48,  469 — 472). — Radishes  when  kept  became  sweet, 
owing  to  the  transformation  of  starch  into  sugar.  The  juice  of  a 
radish  contains  a  diastatic  enzyme  which  converts  starch  into  maltose. 
Kadishes  contain  very  little  proteid,  and  no  proteolytic  ferment  was 
found.  W.  D.  H. 

Chemical  Composition  of  Styrian  Fruits.  Eduard  Hotter 
{Chem.  Centr.,  1906,  ii,  697 — 698;  from  Ztit.  Landw.  Versuch.-Wesen. 
Oesterr.,  9,  747 — 800). — The  seed-fruits,  apple,  pear,  quince,  medlar, 
and  mountain-ash  yield  a  Itevo-rotatory  juice  containing  considerably 
more  Isevulose  than  dextrose.  The  three  first  contain  frequently  a 
considerable  quantity  of  sucrose.  The  ash  contains  48^53  per  cent. 
KgO,  and  but  little  alkaline-earth  oxides.  The  juice  from  the  stone- 
fruits,  cherry,  apricot,  peach,  and  plum,  contains  nearly  always  more 
dextrose  than  Ijevulose.  The  juice  from  sweet  and  sour  cherries  is  laevo- 
rotatory,  that  from  the  morello  cherry,  peach,  and  most  kinds  of  plum, 
dextro-rotatory.  The  juice  from  the  red-currant,  gooseberry,  straw- 
berry, raspberry,  blackberry,  and  bilberry  is  Isevo-rotatory,  and 
contains  more  Isevulose  than  dextrose,  although  the  difference  is  small. 
Sucrose  is  only  present  in  small  amount,  sometimes  not  at  all,  and  the 
ash  contains  a  smaller  proportion  of  potassium,  but  more  calcium, 
magnesium,  and  phosphoric  acid  than  the  ash  of  seed  and  stone  fruits. 

H.  M.  D. 

Effect  of  Sterilising  Soil  on  the  Development  of  Plants. 
Carl  Schulze  {Landw.  Versuchs-Stat.,  1906,  65,  137 — 147.  Compare 
Abstr.,  1905,  ii,  54). — The  sterilisation  of  soils  results  in  the  pro- 
duction of  substances  injurious  to  plants,  and  in  increased  availability 
of  soil  constituents,  and  the  effect  on  plants  depends  on  the  pre- 
dominance of  the  one  over  the  other.  It  is  desirable  to  employ  a 
variety  of  soils  and  a  variety  of  plants  in  experiments  on  the  effect  of 
sterilisation.  N.  H,  J.  M. 

Relative  Value  of  Different  Phosphates.  Dmitri  Priani- 
sciiNiKOFP  {Landw.  Versuchs-Slat.,  1906,  Q5,  23—54.  Compare  Abstr., 
1899,  ii,  514). — Sand  culture  experiments  showed  that  the  pho.sphoric 
acid  of  sfraw  ash,  which  had  been  extracted  with  water,  was  equal  to 
potassium  dihydrogen  phosphate.  The  effect  of  bone  meal  was  about 
50  to  60  per  cent,  of  that  obtained  with  soluble  pliosphates.  As 
regards  crude  phosphates,  lupins  manured  with  a  phosphorite, 
resembling  apatite,  showed  considerable  development,  whilst  gramineous 
plants  grew  very  little.  In  soils,  the  influence  of  acidity  may  exceed 
all  others  and  equalise  the  action  of  different  phosphates.  The 
employment  of  ammonium  salts  in  sand  cultures  renders  the  most 
sparingly  soluble  phosphates  available  to  all  plants. 
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Ammonium  nitrate  seems  to  be  more  favourable  to  maintaining 
neutral  conditions  than  other  nitrogenous  manures ;  it  ivS,  however, 
not  entirely  without  effect  on  the  assimilability  of  phosphates. 

N.  H.  J.  M. 
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Extraction  Apparatus.  J.  Doctebs  vak  Leeuwen  {Chem.  Cenlr., 
1906,  ii,  389  ;  from  Chem.  Weekhlad.,  1906,  3,  372— 373).— The 
capsule  containing  the  substance  is  suspended  by  means  of  a  copper 
wire  passing  through  the  reflux  condenser,  and  after  immersion  for 
half  an  hour  in  the  boiling  liquid  it  is  raised  and  suspended  in  the 
vapour.  After  one  hour's  extraction  in  this  position,  an  adapter  is 
attached  for  distilling  off  the  solvent.  P.  H. 

New  Automatic  Pipette.  Stein  {Chem.  Zeit.,  1906,  30,  967). — • 
The  pipette,  wbich  is  filled  by  means  of  a  spray  bellows,  is  particularly 
suitable  for  use  with  alkalis,  A  sketch  of  the  apparatus  is 
appended.  P.  H. 

Methods  for  Preparing  Normal  Acids.  J.  G.  Maschhalpt 
(Chem.  Cenlr.,  1906,  ii,  358;  from  Chem.  Weekblad.,  3,  357 — 367). — 
The  best  results  are  obtained  by  checking  the  acid  with  heated  sodium 
carbonate  (Merck).  The  method  based  on  the  distillation  of 
ammonium  sulphate  also  gives  good  results.  L.  de  K. 

Estimation  of  Halogens  in  Organic  Substances.  Hugo 
ScHiKK  {Zeit.  anal.  Chem.,  1906,  45,  571 — 572). — A  reply  to  Sadtler 
(Abstr.,  1905,  ii,  760).  The  author  calls  attention  to  his  own  process 
published  twenty-eight  years  ago  (Abstr.,  1879,  555),  which  he  still 
upholds.  L.  DE  K. 

Estimation  of  Halogens  in  Organic  Substances.  Leslie 
Hamilto.v  Bkrky  (Chem.  iVeics,  1906,  94,  IHH). — About  0-2  gram  of 
the  compound  is  weighed  in  a  small  platinum  crucible,  which  is  then 
filled  with  a  mixture  of  one  part  of  anhydrous  sodium  carbonate  and 
five  parts  of  calcium  oxide.  \Vhen  iodine  has  to  be  estimated,  sodium 
carbonate  only  should  be  used.  The  crucible  is  then  inverted  in  a 
larger  platinum  crucible,  and  the  space  between  the  two  is  filled  up 
with  the  same  sodium  carbonate-lime  mixture. 

The  larger  crucible  is  then  heated  with  the  blowpij)e,  commencing 
at  the  bottom,  until  the  whole  is  red  hot.  After  half  an  hour's 
heating  the  mass  is  allowed  to  cool,  and  is  then  decomposed  with  a 
sufliciency  of  cold  dilute  nitric  acid  (1:4).  The  halogen  is  now 
estimated  by  adding  an  excess  of  NjlO  Bilver  nitrate  and  estimating 
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the  silver  in  the  filtrate  by  Volhard's  thiocyanate  process  with  iron- 
alum  as  indicator.  The  test-analyses  with  chloral,  iodoform,  and 
dibromobenzene  show  the  accuracy  of  the  method.  L.  de  K. 

Elimination  and  Alkalimetric  Estimation  of  Silicon  Fluoride 
in  the  Analysis  of  Fluorides.  Albert  Hileman  {Amer.  J.  Sci., 
[iv],  22,  329 — 338). — The  various  methods  for  the  volumetric  estima- 
tion of  silicon  fluoi'ide  have  been  examined  and  compared.  When  the 
silicon  fluoride  is  absorbed  by  an  alcoholic  solution  of  potassium 
chloride,  and  the  hydrochloric  acid  liberated  according  to  the  equation 
3SiF4-f  4H20  +  4KCl  =  2K2SiF(,-f  H^Si04  +  4HCl  is  titrated  with 
alkali,  much  larger  values  are  found  than  when  the  fluoride  is 
allowed  to  act  on  water  and  the  solution  titrated  with  alkali  in 
accoi'dance  with  the  equations  SSiF^ -f- 4H2O  =  2H2SiFg  +  H^SiO^, 
2H2SiFe-f-12KOH  =  12KF-l-2H4Si04-l-4H20.  The  higher  values 
obtained  by  the  first  process  are  due  to  the  presence  of  hydrofluoric 
as  well  as  hydrofluosilicic  acid  in  the  alcoholic  solution. 

The  difiiculty  of  eliminating  the  whole  of  the  fluorine  as  silicon 
fluoride  has  been  confirmed,  and  an  apparatus  is  described  in  which 
the  fluoride  may  be  boiled  with  sulphuric  acid  and  regular  results  of  a 
fair  degree  of  accuracy  obtained.  For  details  of  the  method  and  a 
description  of  the  apparatvis  the  original  must  be  consulted.  The 
difficulty  of  removing  all  the  fluorine  is  ti-aced  to  small  quantities  of 
water  in  the  decomposition  vessel,  necessitating  the  use  of  carefully 
prepared  sulphuric  acid  and  of  ignited  silica  or  quartz.         H.  M.  D. 

Titration  of  Hydrofluosilicic  Acid.  N.  Sahlbom  and  F.  Willy 
HiNuiciisEN  (^er.,  190G,  39,  2609— 2611).— The  Kaiserbad  thermal 
springs  in  Aachen  were  found  to  contain  0"00080  gram  of  fluorine  per 
litre.  Penfield's  method  (Abstr.,  1879,  829),  based  on  the  reaction 
H,SiFg  -f-  2K0H  =  KjSiFg  +  2H2O,  was  employed.  Since  hydrofluosilicic 
acid  undergoes  hydrolytic  dissociation  with  great  ease  in  the  presence 
of  hydroxyl  ions,  it  is  necessary,  after  precipitating  the  potassium 
or  the  barium  salt  by  the  addition  of  alcohol,  to  protect  the  salt  from 
the  action  of  hydroxyl  ions,  otherwise  the  titration  cannot  be  effected 
according  to  the  equation  given.  If  the  solution  to  be  titrated  is, 
however,  heated,  the  amount  of  hydrolytic  dissociation  is  increased, 
and  the  reaction  proceeds  according  to  the  equation  H^SiFg-f-GKOH  = 
6KF  +  Si(0H)4  +  2H2O.  A.  McK. 

Estimation  of  Oxygen  in  Salt  Solution.  Joseph  Barcroft  and 
PniLir  Hamill  {J.  Physiol.,  1906,  34,  300 — 314). — In  determinations 
of  the  respiration  of  oi'gans,  it  is  important  to  know  the  amount  of 
oxygen  in  the  salt  solution  usually  employed  for  perfusion.  This 
can  be  easily  effected  with  a  simple  adaptationof  the  mercurial  pumpwhich 
is  fully  descril)od,  and  the  error  is  3  or  4  per  cent,  of  the  quantity  of 
oxygen  measured  when  the  estimation  is  made  with  10  c.c.  of  salt 
solution.  W.  D.  H. 

Estimation  of  Sulphur  in  Sulphides,  von  Nostitz  (G/iem. 
Centr.,  1906,  ii,  702;  ir om  Zeit.  Chem.  Apparalenkunde,  1,  460 — 461). 
— Five  grams  of  the  sample  are  dissolved  in  boiling  dilute  hydrochloric 
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acid  (1  : 1),  and  the  hydrogen  sulphide  evolved  is  passed  first  through 
an  empty  cylinder  and  then  through  another  containing  a  10  per  cent, 
solution  of  potassium  hydroxide.  For  a  full  description  of  the  apparatus, 
the  illustration  in  the  original  should  be  consulted. 

The  hydrogen  sulphide  absorbed  by  the  alkali  is  then  estimated  by 
cautiously  acidifying  with  dilute  sulphuric  acid  and  titrating  as  usual 
with  iodine  solution  (7*9  grams  of  iodine  and  20  grams  of  potassium 
iodide  per  litre).  One  c.c.  of  this  represents  0*0022  per  cent,  of  sulphur. 

L.  DE  K. 

lodometric  Estimation  of  Hydrogen  Sulphide.  Otto  Brunck 
{Zeit.  anal.  Cliem.,  1906,  45,  541 — 551). — A  series  of  experiments 
showing  that  hydrogen  sulphide  cannot  be  titrated  satisfactorily  either 
in  neutral  or  alkaline  solution.  Even  on  adding  the  iodine  solution  very 
rapidly,  the  loss  is  still  very  considerable.  If,  however,  the  hydrogen 
sulphide  solution  is  added  to  a  measured  quantity  of  standard  iodine, 
as  recommended  by  Fresenius,  until  the  liquid  is  decolorised,  the  very 
slight  excess  of  hydrogen  sulphide  may  then  be  titrated  accurately. 

Good  results  may  also  be  obtained  by  adding  the  solution  to  an 
excess  of  standard  iodine  and  then  titrating  with  thiosulphate.  Should 
the  liquid  be  alkaline,  a  sufficiency  of  acid  should  be  added  before  the 
titration.  Soluble  sulphides  may  be  titrated  by  either  method,  and 
XjldO  iodine  solution  will  be  found  the  most  suitable.  Strong  solu- 
tions of  hydrogen  sulphide  should  be  diluted  suitably  with  air-free 
water.  L.  de  K. 

Elstimation  of  Carbon  Disulphide  and  Total  Sulphur  in 
Commercial  Benzene.  Edwabd  S.  Johnson  {J.  Amer.  C/iem.  Soc, 
1906,  28,  1209— 1220).— Crtr6a»Z)wtiZ;ViiJe.— The  carbon  disulphide 
is  converted  into  potassium  xanthate  by  addition  of  saturated  alcoholic 
{xjtassium  hydroxide  ;  this  is  removed  from  the  benzene  by  repeated 
washings  with  alkaline  water,  and  the  xanthate  is  then  converted  into 
the  copper  compound  by  slightly  acidifying  with  acetic  acid  and  pre- 
cipitating with  copper  sulphate.  The  precipitate  is  collected,  washed, 
and  ignite<l  to  oxide.  In  practice,  one  part  of  oxide=l-75  of  carbon 
disulphide. 

Estimation  of  Total  Stdphur. — Five  c.c.  of  the  sample  are  introduced 
into  a  small  vaporiser,  through  which  is  passed  a  slow  current  of 
hydrogen ;  this  and  the  benzene  vapour  are  then  burnt  in  a  special 
apparatus  in  oxygen,  and  the  products  of  combustion  are  absorbed  in 
bottles  containing  sodium  carbonate  and  bromine  solution  ;  this  causes 
a  complete  conversion  of  the  sulphur  into  sulphuric  acid,  which  may 
then  be  estimated  gravimetrically.  If  it  is  preferred  to  make  a 
volumetric  estimation,  the  products  of  combustion  may  be  collected  in 
a  standard  solution  of  sodium  hydroxide,  and  after  adding  some  neutnxl 
hydrogen  peroxide  the  excess  of  alkali  is  titrated  with  standard  acid. 

L.  DE   K. 

Estimation    of  Urinary   Sulphur.      Albert   Desmoulikre   {J. 

Pharm.  Chim.,  1906,  [vi],  24,  294— 300).— For  the  estimation  of  total 

ulphur  the  methods  described  by  Moreigne  (Abstr.,  1896,  ii,  327) 
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and  Modrakowski  (Abstr.,  1903,  ii,  611)  are  recommended  in  prefer- 
ence to  those  suggested  by  Molir  (Abstr.,  1895,  ii,  528)  and  by  Folin 
(Abstr.,  1902,  ii,  352).  The  sodium  peroxide  used  in  Modrakowski's 
process  should  be  tested  for  sulphate,  since  commercial  samples  some- 
times contain  this  impurity. 

The  "  total  acid  sulphur  "  is  estimated  by  boiling  100  c.c.  of  urine 
with  10  c.c.  of  hydrochloric  acid  and  precipitating  in  the  usual  way 
with  barium  chloride.  The  "  sulphur  as  ethereal  sulphates  "  is  determined 
by  adding  125  c.c.  of  a  mixture  of  baryta  water  (2  parts)  with  a  satur- 
ated solution  of  barium  chloride  (1  part)  to  125  c.c.  of  \irine.  To 
200  c.c.  of  the  filtrate  20  c.c.  of  hydrochloric  acid  is  added,  and  the 
mixture  is  boiled  for  fifteen  minutes.  The  precipitate  of  bainum 
sulphate  thus  formed  is  filtered  and  weighed. 

The  difference  between  "total  acid  sulphur"  and  "sulphur  as 
ethereal  sulphates"  is  taken  as  the  "  sulphate." 

Baumann's  process  for  the  estimation  of  sulphates  in  urine,  which 
depends  on  precipitation  by  barium  chloride  at  100°  in  presence  of 
acetic  acid,  gives  inaccurate  results  owing  to  the  inclusion  with  the  sul- 
phate of  barium  urate  and  phosphate.  The  latter  persistently  adheres 
to  the  precipitate  of  barium  sulphate,  and  cannot  be  entirely  removed 
even  by  washing  with  boiling  dilute  hydrochloric  acid.  Further,  there 
is  probably  a  partial  decomposition  of  the  ethereal  sulphates  when  the 
urine  is  heated  with  acetic  acid  at  100°  so  that  a  portion  of  these 
is  also  returned  as  sulphates.  T.  A.  H. 

[Estimation  of]  Sodium  Sulphite  in  Poods.  Clifford  D. 
HoLLEY  {J.  Amer.  Chem.  Soc,  1906,  28,  993— 997).— A  series  of 
experiments  showing  that  the  amount  of  sulphur  dioxide  recoverable 
from  foods  preserved  by  means  of  sulphites  by  distillation  with  phos- 
phoric acid  is  about  one-fourth  of  the  quantity  originally  present. 

L.  DE  K. 

Estimation  of  Small  Quantities  of  [Combined]  Sulphuric 
Acid  in  Waters.  Gustave  Bruiins  [Zeit.  anal.  Chem.,  1906,  45, 
573 — 584). — A  slight  modification  of  the  barium  chromate  method. 
To  150  c.c.  of  water  are  added  5  c.c.  of  10  per  cent,  barium  chromate 
emulsion  and  1  c.c.  of  hydrochloric  acid,  and  the  whole  is  frequently 
shaken  for  half  an  hour.  After  neutralising  with  ammonia  and  dilut- 
ing to  200  c.c,  the  liquid  is  filtered,  and  100  c.c.  of  the  filtrate  are 
treated  in  a  closed  flask  with  potassium  iodide  and  a  little  hydrochloric 
acid.  After  half  an  hour,  the  liberated  iodine  is  titrated  with  thio- 
sulphate  .solution.  This  should  be  of  such  a  strength  that  20"76  c.c. 
represent  the  iodine  liberated  from  potassium  iodide  by  10  c.c.  of  iV/10 
permanganate. 

On  account  of  the  slight  solubility  of  barium  chromate  in  water,  0'15 
c.c.  of  thiosulphato  is  allowed  for.  One  c.c.  of  the  latter  represents  1  •78 
mg.  of  sulphuric  anhydride.  L.  DE  K. 

Analysis  of  Dithionic  Acid  and  the  Dithionates.  R.  Harman 
Asiir.Ev(vl7Her.  J.  Sci.,  1906,  [iv],  22,  259— 262).— Tiio  dithionate  is 
dissolved  in  water,  excess  of  sulphuric  acid  is  added,  and  the  whole  is 
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distilled  in  a  current  of  carbon  dioxide  until  sulphuric  fumes  begin  to 
appear.  The  sulphur  dioxide  given  off  during  the  distillation  owing  to 
the  decomposition  of  the  dithionic  acid  is  absorbed  in  standard  iodine 
solution,  the  excess  of  iodine  being  titrated  as  usual  with  thiosulphate. 
Hydrochloric  acid  should  not  be  employed  instead  of  sulphuric  acid. 
In  the  course  of  the  investigation  it  appeared  that  barium  dithionate 
crystallises,  not  with  iHgO,  but  with  2H2O.  It  also  does  not  effloresce 
readily,  as  has  been  stilted.  L.  de  K. 

Sources  of  Error  in  the  "  Citrate  Process  "  for  the  Estima- 
tion of  Phosphoric  Acid  in  Mineral  Phosphates.  Henri 
Pellet  (Ann.  Chim.  anal.,  1906,  11,  331 — 332.  Compare  Abstr., 
1905,  ii,  353). — When  employing  this  process,  it  is  absolutely  neces- 
sary to  remove  any  soluble  silica.  This  is  done  effectually  and  in  a 
few  minutes  by  moistening  the  powdered  sample  with  strong  hydro- 
chloric acid  and  drying  on  a  sand-bath.  The  authors,  however,  prefer 
the  weighing  directly  as  ammonium  phosphomolybdate.         L,  de  K. 

Estimation  of  Arsenic  when  in  Minute  Quantities.  William 
Thomson  {Mem.  Manchester  Phil.  Soc,  1906,  50,  (12),  3— 14).— Com- 
parative experiments  on  the  estimation  of  arsenic  by  the  electrolytic 
and  the  Marsh-Berzelius  methods  have  shown  that  the  size  of  the 
arsenic  mirror  obtained  by  the  former  method  is  diminished  to  a  con- 
siderable extent  if  nitrogen  compounds  are  present. 

Using  different  metals  as  cathodes  in  the  electrolytic  estimation  of 
arsenic  when  present  in  the  form  of  arsenious  acid,  the  mirrors 
obtained  with  lead,  graphite,  iron,  and  cadmium  corresponded  with 
100,  90,  80,  and  30  per  cent,  respectively  of  the  amount  of  arsenic 
obtained  with  a  cathode  of  pure  zinc.  When  the  arsenic  was  present 
in  the  form  of  arsenic  acid,  zinc,  lead,  iron,  cadmium,  and  graphite 
cathodes  gave  respectively  90,  90,  50,  25,  and  10  per  cent,  of  the  total 
arsenic  present. 

Using  zinc  alloys  containing  0'5  per  cent,  of  nickel,  cobalt,  copper,  or 
iron  in  the  Alarsh-Berzelius  apparatus,  it  was  found  that  the  three 
first-mentioned  gave  the  full  amount  of  arsenic,  whereas  a  mirror 
corresponding  only  with  15  per  cent,  was  obtained  with  the  iron  alloy. 
On  addition  of  cadmium  sulphate,  this  was  increased  to  50  per  cent. 

H.  M.  D. 

Estimation  of  Arsenic  Acid.  Leopold  Eosenthaler  (Zeit. 
anal.  Chem.,  1906,  45,  596 — 599). — The  author  has  noticed  that  in 
the  presence  of  a  large  excess  of  hydrochloric  or  sulphuric  acid,  ar.senic 
acid  liberates  iodine  from  potassium  iodide  quantitatively ;  the  iodine 
may  then  be  titrated  with  thiosulphate. 

About  03  gram  of  the  sample  is  dissolved  in  a  little  water,  2  grams 
of  potassium  iodide  are  added,  and  then  25  per  cent,  hydrochloric  or 
50  per  cent,  sulphuric  acid  until  a  precipitate  begins  to  form,  which 
is  then  redissolved  by  cautious  addition  of  water.  After  waiting  for 
at  least  ten  minutes,  the  iodine  liberated  is  titrated. 

An  indicator  is  not  required.  One  c.c.  of  NjlO  thiosulphate  =5*75 
mg.  of  AsjO,,.  L.  DE  K. 
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Estimation  of  Carbon  in  Iron-Alloys.  Emile  Jaboulay 
{Chem.  Centr.,  1906,  ii,  164 — 165;  from  Rev.  gen.  C him.  pure  appl., 
0,  178 — 180). — The  alloy  is  burnt  in  a  current  of  oxygen,  generated 
by  the  action  of  water  on  "  oxylith,"  and  the  carbon  dioxide  formed 
is  absorbed  with  the  usual  precautions  and  weighed.  A  Heraeus 
electric  furnace  is  employed.  Ferrotungsten,  ferrovanadium,  and 
ferrotitanium  burn  readily ;  ferrochrorae,  ferrosilicon,  ferromanganese, 
and  ferromolybdenum  should  be  mixed  with  bismuth  oxide  in  order  to 
facilitate  the  oxidation.  L.  de  K. 

Use  of  a  Layer  of  Copper  Oxide  or  Copper  Oxide  and 
Asbestos  5  cm.  in  Length  in  Elementary  Organic  Analysis. 
J.  Mauek  (/.  pr.  Chem.,  1906,  [ii],  74,  237—240.  Compare  this  vol., 
ii,  496). — A  reply  to  the  criticisms  of  Dennstedt  (this  vol.,  ii,  632. 
The  greater  length  of  time  required  for  the  combustion  of  small 
amounts  of  substance,  such  as  0*5  gram,  when  using  copper  oxide 
instead  of  sheet  platinum,  is  negligible.  G.  Y. 

Two  New  Forms  of  Apparatus  in  Organic  Analysis.     Erwin 

Pturp  {Zeit.  anal.  Chem.,  1906,  45,  558 — 561). — Azotometer. — A 
modification  of  Schiii"'s  apparatus  by  which  regurgitation  of  the  lye 
into  the  combustion  tube  is  entirely  prevented. 

Potash  Apparatus. — Most  of  the  numerous  improvements  on  Liebig's 
original  potash  bulbs  cause  an  undesirable  pressure  inside  the  com- 
bustion tube.  In  the  author's  apparatus,  which  somewhat  I'ecalls  the 
analyser  of  a  Coifey's  still,  the  pressure  does  not  exceed  that  in  the 
ordinary  form  qf  potash  bulbs.  L.  de  K. 

Estimation  of  Volatile  Combustible  Matters  in  Coals  and 
Lignites.  E.  E.  Someemeieii  {J.  Amer.  Chem.  Soc,  1906,  28, 
1002 — 1013). — A  large  number  of  experiments  showing  that  the 
estimation  of  volatile  matter  in  coal  is  largely  affected  by  the  method 
of  heating,  the  fineness  of  the  sample,  and  the  amount  of  loosely  held 
moisture.  In  bituminous  coals  the  differences  do  not  exceed  3  or  5 
per  cent.,  but  in  lignites  they  may  reach  even  25  per  cent.,  owing 
chiefly  to  mechanical  loss  during  the  expulsion  of  the  volatile  matter. 

L.  DE  K. 

Estimation  of  Ash  [of  Coal]  in  Electrically  Heated  Organic 
Combustion  Furnaces.  H.  Seibeut  {Chem.  Zeit.,  1906,  30, 
965 — 966). — The  author  approves  of  the  electric  furnace  as  source  of 
heat  for  the  estimation  of  ash  in  coals.  Owing  to  less  danger  of 
volatilisation  the  results  are  usually  a  little  higher  than  by  the 
ordinary  methods.  A  porcelain  boat  is  preferable  to  one  made  of 
platinum,  but  should  also  be  reweighed  frequently.  L.  de  K. 

Estimation  of  Carbon  Dioxide  and  Carbon.  Jokn  MoFab- 
lane  and  Arnold  W.  Gregory  {Chem.  News,  1906,  94,  133—134).— 
The  apparatus  consists  of  a  wide  filter  tube  closed  by  a  small  piece  of 
rubber  tube  and  a  clip.  A  plug  of  glass-wool  is  inserted  into  the  base 
of  the  wider  part  and  covered  by  a  layer  of  asbestos  pulp,  which  is 
then  kept  steady  by  covering  it  with  some  broken  glass.     The  mouth 
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of  the  tube  is  fitted  with  a  doubly-perforated  rubber  cork  through  one 
hole  of  which  passes  a  glass  tube  (b)  bent  and  constricted  at  its  lower 
end  and  enlarged  at  the  top.  Through  the  other  opening  passes 
a  spirally  bent  tube  which  terminates  in  the  same  form  as  tube  (b), 
except  that  a  small  inverted  U-tube  is  fused  inside. 

The  apparatus  is  connected  to  the  combustion  tube,  or  evolution 
flask,  and  a  current  of  purified  air  is  passed  through  to  free  it  from  any 
carbon  dioxide.  The  rubber  stopper  in  the  mouth  of  b  is  temporarily 
removed,  and  a  measured  quantity  of  standardised  barium  hydroxide 
is  introduced  so  as  to  fill  the  filter  tube  and  partly  the  spiral.  The 
current  of  air  is  again  passed  through,  causing  some  of  the  liquid  to 
pass  through  the  inverted  U-tube.  The  carbon  dioxide  resulting  from 
the  combustion  of  the  carbon,  or  the  decomposition  of  carbonates,  is  now 
passed  through  the  apparatus  and  fully  absorbed  by  the  barium 
hydroxide.  The  clip  is  now  opened,  the  filtrate  is  collected,  and  the 
apparatus  rinsed  repeatedly  with  hot  water  containing  a  drop  of 
phenol phthalein.  The  filtrate  is  then  titrated.  It  must  be  remarked 
that  this  method  works  s.atisfactorily  with  minute  quantities  of  carbon, 
but  fails  when  the  amount  of  carbon  dioxide  increases. 

The  barium  carbonate  formed  in  the  reaction  is  then  dissolved  in 
dilute  hydrochloric  acid  and  finally  weighed  as  sulphate. 

Another  process  is  given  by  means  of  which  larger  amounts  of 
carbon  dioxide  may  be  estimated  with  accuracy.  Briefly,  it  is  as 
follows :  The  carbon  dioxide  is  passed  through  two  flasks  containing 
an  ammoniacal  solution  of  barium  chloride  which  has  been  boiled  and 
filtered.  At  first  but  little  barium  carbonate  is  formed,  but  on  boiling 
the  contents  of  the  first  flask,  when  the  steam  evolved  heats  the  con- 
tents of  the  second  flask  sufliciently,  barium  carbonate  is  precipitated 
quantitatively.  When  cold,  the  liquid  is  filtered  through  an  asbestos 
filter,  and  the  well-washed  barium  carbonate  is  finally  converted  into 
sulphate  and  weighed.  There  is  no  danger  of  any  source  of  error  due 
to  the  action  of  atmospheric  carbon  dioxide  during  the  filtration,  as 
this  gives  no  immediate  precipitate  with  ammoniacal  barium  chloride 
in  the  cold.  L.  de  K. 

Estimation  of  Silica.  Nicholas  Knight  and  F.  A.  Menneke 
(C/iein.  News,  1906,  94,  165 — 166). — A  series  of  experiments  showing 
that  silica  in  siderite  and  dolomite  may  bo  readily  estimated  by  boiling 
the  finely-powdere<l  material  with  dilute  hydrochloric  acid  (1:1).  In 
the  case  of  siderite,  dilute  nitric  acid  may  be  used  advantageously. 
The  insoluble  matter  is  collected,  ignited,  and  weighed,  and  then 
treatrcd  in  the  usual  manner  with  sulphuric  and  hydrofluoric  acids, 
when  the  loss  represents  the  silica.  No  perceptible  amount  of  silica 
passes  into  the  solution. 

In  the  case  of  hajmatit^,  limonite,  and  pyrolusite,  a  considerable 
amount  of  silica  passes  into  the  solution,  and  must  Iks  recovered  in  the 
usual  manner.  L.  dk  K, 

A  System  of  Qualitative  Analysis,  including  nearly  all  the 
Metallic  Elements.  Arthur  A.  Noyes  {Clvem.  Xews,  1906,  93, 
134—136,    U6— 149,    156—160,    171—175,    179—181,    189—192, 
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205—207,  21G— 218,  226—227,239—240,250—252,262—263;  from 
Technology  Quarterly,  17,  [3]). — A  lengthy  article,  unsuitable  for  con- 
densation, divided  into  five  paits,  namely,  the  preparation  of  the  solu- 
tion, the  tungsten  and  niobium  group,  the  selenium  and  silver  groups, 
the  platinum  group,  and  the  detection  of  lead  and  tellurium,  the 
ruthenium,  iridium,  copper,  and  molybdenum  groups,  and  the  other 
members  of  the  rare  earth,  aluminium  and  iron,  alkaline  earth  and 
alkali  groups. 

As  a  solvent,  nitric  acid  is  used  in  preference  to  hydrochloric  acid. 
Any  undissolved  matter  is  then  treated  Avitb  hydrochloric  or  nitro- 
hydrochloric  acid,  except  in  the  case  of  non-metallic  compounds,  when 
hydrofluoric  acid  is  used,  the  excess  of  which  is,  if  necessary,  got  rid  of 
by  evaporation  with  nitric  acid  and  silica.  Insoluble  matters  are  ren- 
dered soluble  by  fusion  with  sodium  peroxide,  sodium  carbonate,  and 
sulphur,  potassium  pyrosulphate,  &c. 

For  details,  the  processes  and  tables  in  the  original  article  must  be 
consulted.  L.  de  K. 

Estimation  of  Potassium  [by  Tarugi's  Method].  Raffaello 
Pajetta  {Gazzelta,  1906,  36,  ii,  150 — 156).— Contrary  to  Tarugi's 
statement  (Abstr.,  1904,  ii,  590),  the  solubility  of  potassium  persulphate 
in  water  is  greatly  influenced  by  the  presence  of  other  salts  ;  sodium 
sulphate  in  particular  greatly  increases  the  solubility.  In  consequence 
of  this,  Tarugi's  method  of  estimating  potassium  (loc.  cit.)  does  not 
give  accurate  results :  the  author's  determinations  made  by  the 
method  would  indeed  indicate  that  it  is  quite  valueless.       W.  A.  D. 

Analysis  of  Sodium  Peroxide.  Richard  Laseker  (Cheni.  CenUt., 
1906,  ii,  361  ;  from  Oesterr.  Chem.  Zeit.,  [ii],  9,  164— 166).— The 
Archbutt-Grossmann  process  (decomposition  with  dilute  sulphuric  acid 
in  presence  of  cobalt  nitrate  and  measuring  the  oxygen  evolved)  is 
recommended  (compare  Abstr.,  1905,  ii,  284).  L.  de  K. 

Detection  of  the  Metals  of  the  Alkaline  Earths  by  Spectrum 
Analysis  in  the  Course  of  Qualitative  Analysis.  Ernst  H. 
RiESENFELD  and  Hans  E.  Woiilees  {Ber.,  1906,  39,  2628—2631).— 
Instead  of  using  the  ordinary  analytical  methods  for  the  detection  of 
barium,  strontium,  and  calcium,  the  authors  recommend  the  spectrum 
method,  which  they  conduct  by  the  aid  of  the  special  burner  they 
described  recently  (this  vol.,  ii,  593).  A.  McK. 

Reaction  for  Distinguishing  Dolomite  and  Calcite.  Felix 
CoRNU  {Centr.  Min.,  1906,  550). — Approximately  equal  amounts  of  the 
two  minerals,  in  a  powdered  condition,  are  shaken  in  separate  tubes 
with  distilled  water  and  a  little  phenolphthalein  ;  the  alkaline  reaction 
of  the  calcite  produces  a  dark  red  colour,  whilst  the  colour  in  the  tube 
containing  the  dolomite  becomes  only  slightly  reddish.  L.  J.  S. 

Precipitation  of  Barium  as  Sulphate,  and  its  Separation  from 
Calcium.  Anton  Skhahal  and  P.  Artmann  {Zeit.  anal.  Chem.,  1906, 
46,  584 — 595.     Compare   this   vol.,   ii,    126). — The   solution   of   the 
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chlorides  is  neutralised  with  sodium  carbonate  and  diluted  to  such  an 
extent  that  there  are  at  least  30  c.c.  of  liquid  for  every  O'l  gram  of 
calcium  oxide.  The  solution  is  heated  to  boiling  and  precipitated  with 
V  2  sulphuric  acid.  The  precipitate,  which  still  contains  calcium 
.Iphate,  is  collected  and  washed  as  usual,  then  ignited  and  fused  with 
a  little  sodium  carbonate.  The  residue  is  treated  with  hot  water  and 
acidified  with  acetic  acid  with  the  usual  precautions.  A  precipitate 
consisting  of  pure  barium  sulphate  is  thus  obtained,  and  the  filtrate 
from  it  is  added  to  the  first  filtrate  containing  the  greater  part  of  the 
calcium  sulphate.  L.  de  K. 

The  Electrolytic  Estimation  of  Copper.  Fritz  Foersteb 
( Btr.,  1906,  39,  3029 — 3035). — AVhen  the  ordinary  massive  platinum 
cathode  is  employed,  nitric  a^id  is  required  in  the  copper  solution  in 
order  to  ensure  a  deposition  of  firmly  adhering  copper,  and  as  the 
nitric  acid  itself  becomes  reduced  at  the  cathode  to  ammonia, 
sulphuric  acid  must  also  be  present  to  keep  the  solution  acid. 
When  a  [wire  net  cathode  is  used,  the  nitric  acid  may  be  omitted. 
With  an  E.M.F.  of  about  1*7  to  2  volts,  copper  can  be  precipitated 
quantitatively  from  its  sulphate  in  dilute  sulphuric  acid  solution,  even 
in  the  presence  of  cadmium,  zinc,  nickel,  cobalt,  and  iron,  since  these 
metals  require  more  than  2  volts  for  their  deposition.  For  this 
purpose  an  ordinary  lead  accumulator  may  be  employed  with  an 
'  ^ectrolytic  cell,  consisting  of  a  glass  beaker  fitted   with   a  wire  net 

thode  and  a  platinum  spiral  anode.  As  each  cell  requires  at  the 
commencement  only  0*12  ampere,  several  of  these  may  be  connected  in 
parallel,  and  the  depositions  when  started  overnight  are  complete  next 
morning.  The  time  required  to  effect  this  deposition  may  be  very 
materially  shortened  by  the  use  of  a  hot  electrolyte,  and  at  75"^ 
01 5  gram  of  copper  may  be  deposited  in  about  one  hour  from  a 
sulphuric  acid  with  an  E.M.F.  of  2  volts. 

When  the  operation  is  carried  out  in  this  way  neither  ammeter  nor 

gulator  is  required ;  the  completion  of  the  deposition  is  shown  by 
tlie  cessation  of  the  evolution  of  oxygen  at  the  anode.  G.  T.  M. 

A  Delicate  Colour  Reaction  for  Copper,  and  a  Micro-chemical 

Test   for   Zinc.      Harold   C.    Bradley   {Avie):   J.   Sci.,    [iv],    22, 

-6 — 328). — The  dark  blue  compound,  which  haimatoxylin  yields  with 

.'per  salts,  can  be   used  as  an   extremely  sensitive  colour  test  for 

pper.       Comparative  mejtsurements  indicate  that  under  favourable 

■uditioiis   the   limiting   concentrations     at    which     copper    can     be 

tected  by  the  ferrocyanide,    potassium  iodide,  and  starch,  and  the 

luumatoxylin  re.ictions  are  represented  by  one  part  of  copper  in   10"^, 

lO"*"',  and  10  ^  parts  of  water  respectively. 

For  the  detection  of  small  quantities  of  zinc,  the  formation  of  zinc 
nitroprusside  is  recommended.  The  salmon  coloured  precipitate 
consists  of  micro.scopic  crystals  which  can  be  identified  and  dis- 
tinguished readily  from  the  amorphous  precipitates  formed  by  the  other 
metals.  In  using  the  test  for  the  detection  of  zinc  in  organic  tissues, 
the  ash  is  di>isolved,  and  afier  removal  of  copj>er  the  solution  is  con- 
centrated and  digoted  with  a  drop  of  sodium  nitroprusside  solution  on 
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a    microscope   slide.     On   cooling,  rectangular  plates  and  prisms  of 
zinc  nitropruEside  are  deposited.  H.  M.  D. 

Separation  of  Iron  and  Manganese  from  Nickel  and  Cobalt  by 
Treating  the  Sulphides  with  Dilute  Acids.  W.  Funk  {Zeit, 
anal.  Chem.,  1906,  45,  502). — The  liquid  which  should  contain  about 
01  gram  of  coljalt  or  nickel  is  diluted  to  200  c.c.  Four  grams  of 
ammonium  chloride  are  added,  and  after  heating,  the  metals  are 
precipitated  with  ammonium  sulphide,  avoiding  excess.  When  cold, 
^^-formic  acid  is  added  until  the  liquid  contains  about  1  per  cent, 
of  free  acid,  and  a  current  of  hydrogen  sulphide  is  passed  through. 
The  manganese  and  iron  dissolve  as  formates,  whilst  the  nickel  and 
cobalt  sulphides  are  left  undissolved.  From  manganese,  the  separation 
is  fairly  accurate,  but  this  is  not  so  with  iron.  If  iron  should  be 
present,  it  is  advisable  to  remove  it  first  by  the  ammonium  formate 
process  (this  vol.,  ii,  707).  L.  de  K. 

New  Reaction  for  Tin.  C.  Eeichard  {Chem.  Cenir.,  1906,  ii, 
166—167;  from  Pluirm.  Centr.-Ualle,  47,  391— 394).— If  a  little 
powdered  uric  acid  is  moistened  with  a  drop  of  stannic  chloride,  then 
with  strong  sodium  hydroxide  solution,  and  heated,  a  spot  is  obtained, 
varying  in  colour  from  grey  to  black,  according  to  the  amount  of  tin 
present.  Stannous  chloride  does  not  give  the  reaction,  neither  do 
arsenic  and  antimonic  acids.  Lead  and  cadmium  also  give  a  negative 
result.  Copper  salts  give  a  black  precipitate.  A  mixture  of  mercuric 
chloride  and  uric  acid  gives,  besides  mercuric  oxide,  a  reddish-brown 
product.  Bismuth,  however,  gives  the  same  reaction  as  tin,  but  the 
precipitate  is  insoluble  in  excess  of  sodium  hydroxide.  The  black 
spot  is  soluble  with  difficulty  in  nitric  or  hydrochloric  acid,  but  readily 
so  in  sulphuric  acid.  L.  de  K. 

Some  Reactions  of  Tervalent  Titanium.  Hermann  Grossman \ 
{Gliem.  Zeit.,  1906,  30,  907). — With  solutions  containing  tervalent 
titanium,  potassium  thiocyanate  gives  a  black  precipitate  insoluble  in 
excess,  which  gradually  changes  into  titanic  acid  with  evolution  of 
hydrogen  cyanide.  Potassium  ferrocyanide  gives  a  reddish-brown  pre- 
cipitate rapidly  changing  to  orange-yellow  ;  on  warming  with  acids  it 
is  slowly  dissolved.  Potassium  ferricyanido  gives  a  dark  brown  pre- 
cipitate rapidly  changing  to  green.  Sodium  nitroprusside  gives  a  dark 
brown  precipitate,  soon  changing  to  light  bi-own  with  evolution  of 
hydrogen  cyanide.  Sodium  acetate  causes  a  green  coloration,  and  on 
boiling  gives  a  greyish-blue  precipitate  changing  to  a  light  gre}'. 
Sodium  formate  behaves  similarly  in  the  cold,  but  on  boiling,  titanic 
acid  is  deposited.  Soluble  oxalates  yield  on  heating  insoluble  doul)li> 
oxalates ;  they  do  not  prevent  tlie  precipitation  by  alkalis.  Normal 
gallates,  xanthates,  salicylates,  and  succinates  also  give  precipitates 
on  boiling. 

Tartjiric  and  citric  acids  do  not  affect  the  colour,  but  on  adding  excess 
of  sodium  hydroxide  a  dark  blue  liquid  is  obtained.  Normal  tartrates 
cause  a  precipitate  soluble  in  excess  and  not  precipitated  by  alkali 
hydroxides.  •  L.  dk  K. 
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Rapid  Method  of  Estimating  the  Metals  of  the  Arsenic 
Group,  Exclusive  of  Gold  or  Platinum.  O.  Materxe  (Chem. 
Centr.,  1906,  ii,  557  ;  from  Bull.  Soc.  chim.  Belg.,  1906,  20,  46—68). 
— Arsenic  sulphide  dissolves  slowly  in  a  cold,  but  readily  in  a  boiling 
two  per  cent,  solution  of  borax,  forming  a  light  yellow  liquid  which 
remains  clear  even  on  cooling ;  the  sulphide  is  precipitated  from  the 
solution  in  the  form  of  pure  yellow  flakes  on  the  addition  of  hydro- 
chloric, acetic,  tartaric,  citric,  formic,  or  carbonic  acids,  but  the  precipi- 
tation is  only  quantitative  after  the  passage  of  hydrogen  sulphide. 
Antimony  sidphide  is  but  slightly  soluble  in  borax  solution,  the  solu- 
liility  l)eing  diminished  by  boiling  the  solution,  but  it  dissolves  in  a 
boiling  solution  of  sodium  carbonate  containing  5  per  cent,  of  anhydrous, 
or  13  5  percent,  of  the  crystallised  salt;  the  solution  so  obtained  is 
clear  while  hot,  but  deposits  the  orange-brown  sulphide  on  cooling  ;  on 
adding  acid  or  amtoonium  chloride  the  orange-red  sulphide  is  precipi- 
tated, but  the  last  traces  are  only  deposited  with  the  aid  of  hydrogen 

ulphide.  Stannous  sulphide  is  insoluble  in  cold  borax  solution  and  very 
-lightly  soluble  in  hot;  it  is  insoluble  in  cold  and  only  slightly  soluble 
in  hot  sodium  carbonate,  but  dissolves  in  vigorously  boiling  10  per  cent, 
sodium  hydroxide  ;  it  is  reprecipitated  from  this  solution  in  brownish- 
1  L'd  flakes  on  adding  acid  or  ammonium  chloride,  but  unless  hydrogen 
-ulphide  is  also  employed  the  precipitation  is  not  complete.     Stannic 

'dphide,  which  may  be  either  light  yellow,  brownish-yellow,  or  greenish- 
yellow,  is  insoluble  in  cold,  but  readily  soluble  in  hot,  borax  solution  ;  it 
dissolves  readily  in  sodium  carbonate  and  very  readily  in  sodium  hydr- 
oxide, and  can  be  precipitated  quantitatively  from  these  solutions  on 
acidifying  and  passing  hydrogen  sulphide. 

These  facts  have  been  made  use  of  in  devising  a  new  scheme  of 
(jualitative  and  quantitative  analysis,  for  details  of  which  the  original 
paper  should  bo  consulted.  The  following  is  a  rapid  method  of  separa- 
ting the  sulphides  of  arsenic  antimony  and  tin.  The  mixed  sulphides 
are  digested  with  a  boiling  solution  of  sodium  carbonate ;  the  residue 
Mil  filtration  is  tin  sulphide  ;  the  filtrate  on  cooling  deposits  a  brown 
,  recipitate  of  antimony  sulphide  which  becomes  orange  by  dissolving 
in  sodium  carbonate  and  reprecipitating  with  acid.  The  filtrate  from 
I  he  brown  precipitate  of  antimony  sulphide  yields  arsenic  sulphide  on 
;idding  concentrated  hydrochloric  acid.  P.  JT. 

Reactions  of  Empyreumatic  Oil  of  Juniper  (Oleum  Cadi). 
Camille  Pepin  {J.  Pharm.  Chim.,  1906,  [vi],24,  248—259.  Compare 
this  vol.,  ii,  633). — A  number  of  genuine  and  sophisticated  samples  of 
this  oil  have  been  examined  and  compared  with  pinewood  tar,  and 
the  true  oil  is  found  to  have  the  following  characteristics.  It  is  fluid, 
possesses  a  smoky  odour,  floats  on  water,  and  its  acidity,  calculated  as 
.icetic  acid,  is  less  than  1'5  per  cent.  When  distilled  under  atmos- 
pheric pressure,  at  least  65  per  cent,  should  jvissovcr  between  150°  and 
300',  and  from  70  to  75  per  cent,  between  10°  and  215''  under  a  pres- 
sure of  0065  mm.  These  two  fractions  are  smaller  when  the  oil  is 
adulterated  with  pinewood  tar.  T.  A.  II. 

Detection  of  Methyl  Alcohol.  E.  Voisenkt  (Itull.  Soc.  chim., 
1906,  [iii],  36,  748—760.     Compare  this  vol.,  ii,  59).— The  method, 
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which  is  specially  suited  to  the  detection  of  methyl  alcohol  in  com- 
mercial ethyl  alcohol,  depends  on  the  regulated  oxidation  of  the  sample 
by  means  of  chromic  acid  mixture,  so  that  the  methyl  alcohol  present 
is  converted  into  methylal,  the  ethyl  alcohol  furnishing  at  the  same 
time  acetaldehyde,  acetic  acid,  ethyl  acetate,  and  acetal.  From  the  re- 
action mixture,  the  acetaldehyde  is  distilled  off  as  a  first  fraction,  and 
the  second  fraction,  Avhich  will  contain  any  methylal  present,  is  used 
for  testing  by  the  colour  reaction  already  described  {loc.  cit.),  methylal 
giving  the  same  violet  coloration  as  formaldehyde.  The  test  is  said  to 
be  capable  of  detecting  1  part  of  methyl  alcohol  in  20,000  of  ethyl 
alcohol.  It  is  also  applicable  to  the  estimation  of  methyl  alcohol. 
Acetaldehyde  and  acetal  give  a  yellow  coloration  in  place  of  the  violet 
coloration  produced  by  formaldehyde  and  methylal.  T.  A,  H. 

Detection  of  Methyl  Alcohol.  Heywood  Scucder  and  Egbert 
B.  RiGGS  {J.  Amer.  Chem.  Soc,  1906,  28,  1202— 1204).— Ten  c.c.  of 
the  aqueous  solution  (distillate)  are  mixed  with  0*5  c.c,  of  sulphuric 
acid  and  5  c.c.  of  saturated  solution  of  potassium  permanganate,  and 
heated  at  20—25°  for  two  minutes,  when  the  excess  of  permanganate  is 
removed  by  adding  a  slight  excess  of  sulphurous  acid.  The  solul  ion 
is  now  boiled  until  free  from  aldehyde  and  sulphurous  acid,  and  then 
the  usual  ring  test  for  formaldehyde  with  sulphuric  acid  and  resorcinol 
is  applied.  The  characteristic  flocks  formed,  when  applying  this 
reaction,  may  be  obtained  also  by  mixing  the  solution  with  an  equal 
volume  of  hydrochloric  acid,  then  adding  two  drops  of  a  0  5  per  cent, 
solution  of  resorcinol  and  boiling  for  a  few  minutes,  but  the  test  is 
less  delicate  than  the  ring  test. 

Leach  and  Lythgoe's  hot  copper  spiral  process  was  found  to  be 
unsatisfactory.  L.  de  K. 

Estimation  of  Glycerol  by  Distillation.  L.  C.  Janssens 
{Chem.  C'entr.,  1906,  ii,  273;  from  Seifensiederzeit.,  33,  286). — One 
side  of  a  U-tube  (c)  is  filled  with  copper  turnings  and  the  other  side 
(a)  is  loosely  packed  with  asbestos,  on  which  is  then  poured  as  much 
of  the  slightly  alkaline  sample  as  it  is  capable  of  absorbing.  Another 
small  plug  of  asbestos  is  then  introduced,  and  the  U-tube  is  placed  in 
a  parafiin  bath  heated  at  200°.  A  current  of  steam  is  now  passed 
through  c,  and  a  is  connected  with  a  small  condenser  and  receiver,  and 
the  heating  is  continued  until  the  volume  of  liquid  in  the  receiver  is 
about  ten  or  twenty  times  the  volume  of  the  crude  glycerol  taken  for 
analysis.  The  glycerol  in  the  distillate  is  then  calculated  from  the 
sp.  gr.  of  the  liquid,  or  estimated  by  ev^aporation  in  a  vacuum,  or  by 
titration  with  potassium  dichrouiate.  L.  de  K. 

Estimation  of  Phenol  and  Thiocyanic  Acid  in  Sewage. 
O.  KouN  {Zeit.  anal.  Cliein.,  1906,  45,  552— 558).— According  to 
Kossler  and  Perry,  the  amount  of  phenol  in  urine  may  be  accurately 
estimated  by  treating  the  distillate  with  standard  iodine  in  presence 
of  alkali.  The  liquid  is  then  acidified  and  the  excess  of  iodine  titrated 
as  usual.  Three  atoms  of  iodine  absorbed  =  1  mol.  of  phenol.  The 
authors   now   a2)ply    this   principle   to    the   estimation  of  the   small 
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quantities  of  phenol  sometimes  present  in  sewage.  Two  hundred  c.c.  of 
the  sample  are  mixed  with  5  c.c.  of  a  saturated  solution  of  zinc  acetate  to 
remove  sulphides,  and  the  filtrate,  after  being  rendered  strongly  alkaline 
with  sodium  hydroxide,  is  boiled  down  to  50  c.c.  It  is  then  transferred 
to  a  distilling  flask,  diluted  with  100  c.c.  of  water,  acidified  with  dilute 
sulphuric  acid,  and  distilled  until  20  c.c.  are  left.  The  distillation  is 
then  repeated  twice,  each  time  with  addition  of  100  c.c.  of  water. 
The  first  distillate  is  then  rectified  over  calcium  carbonate ;  to  the 
residue  in  the  retort  is  added  the  second,  and  finally  the  third  fraction. 
The  distillates  are  then  titrated  with  iodine  as  just  described. 

For  the  estimation  of  thiocyanates  in  sewage  the  classified  liquid 
should  be  tested  by  Lunge's  colorimetric  process  with  ferric  chloride, 
using  iV/lO  potassium  thiocyanate  as  a  comparison  liquid. 

L.  DE  K. 

Estimation  of  Picric  Acid.  K  Feder  {Zeit.  JYahr.  Genussvi., 
1906,  12,  216). — Pici'ic  acid  may  be  estimated  in  aqueous  solution  by 
direct  titi-ation  with  X  10  alkali  solution,  using  phenolphthalein  as 
indicator,  if  a  sufiicient  quantity  of  the  latter  is  used.  A  better 
method  consists  in  adding  the  picric  acid  solution  to  a  mixture  of 
potassium  iodide  with  potassium  iodate  ;  the  acid  properties  of  the 
picric  acid  cause  the  separation  of  an  equivalent  quantity  of  iodine 
from  the  mixture,  and  this  liberated  iodine  is  titi*ated  subsequently 
with  thiosulphate  solution,  using  starch  solution  as  indicator.  The 
change  of  colour  from  greenish-blue  to  pure  yellow  at  the  end  of  the 
titration  is  quite  sharp.  One  c.c.  of  ^710  thiosulphate  solution,  orX/10 
alkali  solution,  is  equivalent  to  0*0229  gram  of  picric  acid.  For  the 
estimation  of  picric  acid  in  solutions  of  its  salts,  it  is  necessary  to 
acidify  the  solution  with  hydrochloric  acid,  extract  tlie  picric  acid  with 
benzene,  evaporate  the  splveut,  and  dissolve  the  residue  in  water  before 
proceeding  with  the  titration.  W.  P.  S. 

Detection  of  Traces  of  Resorcinol.  Arthur  Carobbio  {Chem. 
Centr.,  1906,  ii,  632  ;  from  Boll.  Chim.  Farm.,  45,  365—367).— 
One  c.c.  of  an  ammoniacal  solution  of  zinc  chloride  is  placed  in  a  test- 
tube,  and  1  to  2  c.c.  of  the  ethereal  solution  of  resorcinol  is  carefully 
poured  on  to  the  surface.  A  yellow  ring  is  formed  which  changes  to 
green  and  finally  to  blue.  If  the  solution  is  extremely  dilute,  the 
reaction  may  take  a  very  considerable  time.  If  alcoholic  hydrogen 
chloride  is  now  carefully  added,  this  will  form  a  red  layer  between  the 
ring  and  the  ether,  and  on  shaking,  the  whole  ethereal  layer  will  turn 
faintly  red.  Quinol  also  gives  a  yellow  ring,  which,  however,  changes 
to  a  brownish-red,  whilst  catechol  and  adrenaline  give  a  ruby-red 
ring,  L.  DK  K. 

Approximate  Estimation  of  Commercial  Glucose  in  Fruit 
Products.  William  Lyon  {J.  Arner.  Chem.  6'oc.,  1906, 28,  998—999). 
— 26  048  grams  of  the  sample  are  dissolved,  clarified,  and  invertetl  as 
usual,  then  diluted  to  200  c.c.  and  polariseil  in  a  20  cm.  tube.  If  q 
repre.sents  the  total  solids  ;  b,  the  polarisation  in  sugar  degrees  ;  .r,  the 
percentage  of  dextrose;  and  J/,the  percentage  of  sucrose  and  invert  sugar, 
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then  after  inversion,  assuming  that  1  per  cent,  of  commercial  glucose 
causes  a  rotation  of  +  175°,  and  1  per  cent,  of  invert  sugar  a  rotation 
of  -  0"34°  at  a  temperature  of  20°,  we  have:  X  +  y  =  a,  and 
\-15x  -  Q-Uy  =  b  ;  therefore  x  =  O'Ua  +  6/2-09. 

The  solids  are  found,  as  usual,  by  diluting  a  known  weight  of  the 
f-ample  with  water  to  a  definite  volume,  and  taking  the  sp.  gr.  of  the 
solution.  L.  DE  K. 

Estimation  of  Dextrose  in  Urine.  Arthur  Wiesler  (Zeit. 
angeio.  Chem.,  1903,  19,  1547 — 1548). — The  author  prefers  using  the 
polariscope.  One  hundred  c.c.  of  urine  are  placed  in  a  tared  flask, 
graduated  at  100  and  110  c.c,  and  weighed.  This  gives  the  sp.  gr., 
which  is  useful  to  know  in  case  it  is  intended  to  report  the  sugar  by 
weight.  Five  or  more  c.c.  of  alumina-cream  are  added,  the  volume  is 
made  up  to  110  c.c.  exactly,  and  the  Avhole  is  well  shaken  and  filtered. 
The  amount  of  dextrose  is  now  determined  polarimetrically,  as  usual, 
by  observation  in  a  20  cm.  tube.  L.  de  K. 

Detection  of  Dextrose  in  Urine  in  Presence  of  Mercury. 
Louis  Willen  {Chem.  Centr.,  1906,  ii,  634;  from  Schweiz.  Woch. 
Pharm.,44,  394).— Bechbold's  statement  (this  vol.,  ii,  129)  that  the 
Nylauder  sugar  test  is  interfered  with  by  the  presence  of  mercury  is 
incori'ect.  L.  de  K. 

Estimation  of  Sugar  in  Urine  by  a  Modification  of 
Trommer's  Method.  Karl  Simrock  {Chem.  Centr.,  1906,  11,  717; 
from  Miinch.  med.  ]Voch.,  63,  865). — Hein's  copper  solution,  consisting 
of  2  grams  of  copper  sulphate,  15  grams  of  water,  15  grams  of 
glycerol,  and  150  grams  of  5  per  cent,  potassium  hydroxide  solution,  is 
recommended  as  a  test  for  sugar  in  urine.  A  previous  clarification  with 
lead  acetate  is  not  necessary.  The  test  is  not  interfered  with  by  tlie 
administration  of  iodine,  senna,  salipyrin,  salol,  phenacetin,  and  anti- 
pyrin,  neither  by  albumen  and  biliary  pigments,  but  is  affected  by 
turpentine  and  certain  medicinal  salicylic  preparations,  also  by  large 
quantities  of  uric  acid  and  creatinine.  L.  de  K, 

Fermentation  of  Cane  Molasses,  and  its  Bearing  on  the  Esti- 
mation of  the  Sugars  present.  George  IIarker  (./.  Soc.  Chem. 
Ind.,  1906,  25,  831 — 836). — The  experiments  carried  out  by  the 
author  show  that  the  possible  yield  of  alcohol  from  cane  niolas&es,  as 
indicated  by  analysis,  is  considerably  higher  than  that  which  can  be 
obtained  by  fermentation,  and  that  this  is  due  to  the  fact  that  the 
analytical  figvires  overstate  the  amount  of  fermentable  sugai  s  actually 
present.  The  non-sugar  substances  present  in  molasses,  or  spent  wash, 
exercise  no  harmful  influence  on  tlie  fermontatiou,  and  it  appear.s 
probable  that  the  substances,  whatever  they  may  be,  which  count  as 
saccharose  in  the  analysis  and  which  are  inverted  by  acids,  but  not  by 
invertase,  are  decomposed  by  some  enzyme  in  the  yeast  dm-ing  the 
earlier  stages  of  the  fermentation.  \V.  P.  S. 
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Detection  of  Sucrose  in  Presence  of  Lactose.  A.  Gawa- 
LOWSKi  {Zeit.  anal.  Chem.,  1906,  45,  620).— Leffmann  has  applied  the 
sesame  oil-sugar  reaction  to  the  detection  of  sucrose  in  commercial 
milk  sugar  (this  vol.,  ii,  586).  The  author  states  thvt  he  published 
the  same  process  previously  (Abstr.,  1899,  ii,  254).  L.  de  K. 

Optical  Estimation  of  Mixtures  of  Sucrose  and  Raffinose. 
J.  PxERAERTS  {Clieni.  Centr.,  1906,  ii,  562  ;  ivom.  Pmll.  Assoc.  Chim.  -Sucr. 
DisL,  1906,  23,  1261— 1265).— Fifty  c.c.  of  a  solution  of  10  grams  of 
the  mixed  sugars  in  100  c  c.  of  water  are  boiled  with  10  c.c.  of 
20  per  cent,  citric  acid  for  fifteen  minutes  in  a  reflux  apparatus  ; 
the  mixture  is  then  clarified  with  2  c.c,  of  aluminium  hydroxide,  made 
up  to  100  c.c,  and  filtered.  This  solution  is  then  examined  in  the 
polari.scope  at  20°,  and  the  reading  a^  is  compared  with  the  reading  a 
obtained  from  a  solution  of  the  unaltered  sugar  of  the  same  strength. 
The  amount  of  sucrose  x,  and  of  raffinose  y  in  100  c.c.  of  the  5  per 

cent,  solution,  can  be  calculated  from  the  foi'mula?,  a  =  40x    ^— x-l- 

,^     104-5  ,  ,r,     19-84      .  in      53  T.   TT 

40  X      —  y  ;  and  a,  =  -  40  x .r-f-40  x y.  P.  H. 

100    "^'  '  95  100  -^ 

Analysis  of  Maple  Products.  Albkrt  P.  Sy  {Chem.  Centr., 
1906,  ii,  714;  from  J.  Franklin  Inst.,  162,  71— 72).— The  malonic 
acid  contained  in  these  products  is  best  estimated  by  precipitation 
with  normal  lead  acetate,  and  converting  the  washed  precipitate  into 
lead  sulphate  by  repeate<l  evaporation  with  nitric  and  sulphuric  acids. 

L.  DE  K. 

Determination  of  the  ''  Lead  Number  "  in  Maple  Syrup  and 
Maple  Sugar.  A.  L.  Winton  and  J.  Leiix  Kbeidek  {J.  Ainer.  Chem. 
Soc,  19o6,  28,  1204  — 1209). — Maple  sugars  and  syrups  are  charac- 
terised by  the  copious  precipitate  they  yield  with  basic  lead  acetate 
(Abstr.,  1905,  ii,  122).  The  authors  have  constructed  tables  showing 
tiie  amount  of  lead  precipitated  by  a  number  of  samples,  pure  and 
adulterated,  with  other  sugars  ("  Lead  number  "). 

The  "  JiCad  number  "  is  determined  as  follows  :  26"048  grams  of  the 
.sample  (the  solution  may  then  serve  for  polariscopic  purposes)  are 
weighed  in  a  100  c.c.  flask,  25  c.c.  of  standard  basic  lead  acetate  are 
added,  and  the  whole  is  diluted  up  to  the  mark  and  well  shaken. 
After  waiting  for  an  hour,  10  c.c.  of  the  filtrate  are  diluted  to  50  c.c, 
a  slight  excess  of  dilute  sulphuric  acid  is  added  and  also  100  c.c  of 
alcohol.  The  lead  sulphate  is  then  collected,  washed  with  alcolul, 
gently  igniteil,  and  weighed.  Its  weight  x  0-6829  =  lead,  is  deducted 
from  the  amount  contained  in  2*5  c.c.  lead  solution,  and  the  diffei'enco 
is  the  "  Lead  number." 

The  lead  in  the  .standard  solution  is  also  estimated  as  sulphate. 

The  "Lead  number"  of  genuine  maple  sugars  varies  from  1-8"^  to 
2-48 ;  maple  syrups  give  1-21  to  1-79.  L.  de  K. 

Inositol.  G.  MBii.i.fcRE  {J.  Pfiarm.  Chim.,  1906,  [vi],  24, 
241 — 246). — A   metho<l  of    detecting  inositol   in    urine    is   described, 
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which  depends  essentially  on  the  formation  of  the  lead  compound  of 
inositol  by  the  addition  of  basic  lead  acetate  to  the  urine,  previously 
freed  from  chlorides  and  colouring  matter  by  successive  additions  of 
silver  and  lead  nitrates.  The  inositol  is  liberated  from  the  lead  com- 
pound by  passing  hydrogen  sulphide  through  its  suspension  in  water. 
From  the  aqueous  solution,  after  suitable  concentration,  the  inositol 
is  obtained  by  precipitation  with  alcohol,  or,  if  necessary,  with  alcohol 
followed  by  ether.  If  the-'  urine  contains  albumin,  this  is  coagulated 
by  boiling  before  adding  lead  nitrate,  and  if  sugars  such  as  dextrose 
are  present,  these  are  separated  from  the  crude  inositol,  isolated  as 
described  above,  by  dissolving  this  in  water  and  fi'actionating  with 
copper  acetate  solution,  the  copper  compound  of  inositol  being  obtained 
in  the  first  fractions  from  which  it  may  be  regenerated  by  means  of 
hydrogen  sulphide. 

The  author  identifies  inositol,  in  preparations  made  in  these  ways, 
by  means  of  the  characteristic  cinnabar-red  residue  obtained  when 
solution  of  mercuric  nitrate  in  dilute  nitric  acid  is  added  to  the  alcohol 
and  the  mixture  is  evaporated  to  dryness  at  110°  to  115°,  and  by  the 
initial  production  of  an  eosin-like  tint  and  the  ultimate  separation  of 
red  droplets  when  strontium  acetate  is  added  to  the  colourless  solution 
of  this  residue  in  slightly  diluted  acetic  acid  (it  is  insoluble  in  the 
anhydrous  acid),  and  the  solution  is  heated  on  the  water-bath. 

T.  A.  H. 

Estimation  of  Glycogen.  Eduard  Pfluger  {PJluger's  Archiv, 
1906,  114,  231— 247).— A  detailed  description  of  the  author's 
method  is  given.  One  hundred  grams  of  the  freshly-minced  organ  of 
a  recently  killed  animal  are  boiled  for  at  least  three  hours  with  100  c.c. 
of  60  per  cent,  potassium  hydroxide.  After  cooling,  the  mixture  is 
diluted  to  400  c.c.  with  water,  and  800  c.c.  of  96  per  cent,  alcohol  are 
added  ;  the  precipitate  is  allowed  to  settle,  and,  after  the  clear  liquid 
has  been  decanted  on  to  a  filter,  the  precipitate  is  washed  three  times 
in  succe.'-sion  with  96  per  cent,  alcohol  (containing  1  c.c.  of  saturated 
sodium  chloride  solution  per  litre),  then  with  absolute  alcohol,  ether, 
and  once  more  with  absolute  alcohol.  The  portion  of  the  precipitate 
passing  on  to  the  filter  is  washed  back  again  into  tlie  vessel  containing 
the  bulk  of  the  precipitate  and  the  whole  dissolved  in  hot  water.  The 
turbid  solution  is  made  up  to  a  known  volume,  filtered,  and  the  filtrate 
examined  in  the  polarimeter.  The  specific  rotation  of  glycogen  \i 
[a]u=  19657°.  Kesults  of  experiments  are  recorded  .showing  that  the 
rotation  is  strictly  proportional  to  the  concentration  of  the  solution, 
and  that  the  results  agree  with  those  obtained  by  inversion  and  titra- 
tion with  Fehling's  solution.  \V.  P.  S. 

Estimation  of  Formic  Acid  by  Potassium  Permanganate. 
JosEi'H  Klein  {Jkr.,  1906,  39,  2640— 2641).— A  claim  for  priority 
(compare  Giossmann  and  Aufrecht,  this  vol.,  ii,  634).  A.  McK. 

Estimation  of  Volatile  Acidity  in  Wines.  Saunier  {Ann.  Chim. 
anal,  1906,  11,  326— 329).— A  critici^n  of  Hubert's  process  (this  vol., 
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ii,  635).  The  volatile  acids  should  be  titrated  in  the  distillate  and 
not  be  obtained  by  difference.  L.  de  K. 

Detection  of  Acetoacetic  Acid  in  Urine.     Ludwig  Lindemann 

{Chem.  Centr.,  1906,  ii,  717;  from  Munch  vied.  Woch.,  53, 
1019 — 1020). — The  modified  Riegler  iodine  test  for  acetoacetic  acid  is 
not  interfered  with  by  uric  acid.  Salicylic  acid  and  aspirin  do  not 
give  the  reaction,  antipyrin  only  when  present  in  large  quantity,  and 
in  that  case  a  brown  precipitate  is  obtained  which  dissolves  gradually 
on  shaking.  Addition  of  sulphuric  or  hydrochloric  acid  liberates  the 
iodine  from  the  acetoacetic  acid,  but  not  from  the  uric  acid  or  antipyrin 
compound.  The  pungent  odour  given  off  when  heating  urine  contain- 
ing acetoacetic  acid  with  iodine  is  not  a  characteristic  test  for  this  acid. 

L.  DE  K. 

Detection  of  Glyoxylic  Acid.  Ernst  Schloss  {Beitr.  c/iem. 
Physiol.  Path.,  1906,  8,  445— 455).— See  this  vol.,  ii,  785. 

Separation  of  d-  and  i-Tartaric  and  Racemic  Acids.  Chr. 
WiNTUER  {Zeit.  i)hysikal.  Chem.,  1906,  56,  465 — 511). — See  this  vol., 
ii,  736. 

Detection  of  Citrates  and  Tartrates  [and  Malates].  James 
F.  Tocher  (Phm-m.  J.,  1906,  [4]  23,  87).— If  to  a  solution  of  tartaric 
acid  is  added  some  cobalt  nitrate  solution  followed  by  an  excess  of 
sodium  hydroxide,  the  red  colour  disappears,  but  on  boiling,  the  liquid 
becomes  dark  blue,  which  again  vanishes  on  cooling.  Citric  acid  and 
also  malic  acid  give  a  dark  blue  solution,  but  these  may  be  distinguished 
by  the  difference  in  their  behaviour  towards  calcium  chloride,  and 
malic  acid  may  be  recognised  further  by  the  fruity  odour  when  heated 
with  dilute  sulphuric  acid  and  potassium  dichromate.  The  above 
cobalt  reaction  is  not  given  by  the  other  ordinary  organic  and 
inorganic  acids.  L.  de  K. 

Modification  of  Foerster's  Fat  Extraction  Apparatus.  Ernst 
Pescheck  {Zeit.  angew.  Chem.  1906,  19,  1513). — An  ingenious  device 
for  fitting  up  the  apparatus  either  as  a  Foerster  or  as  a  Soxhlet 
apparatus. 

The  latter  differs  from  the  original  in  so  far  that  the  siphon  is 
placed  inside  the  apparatus. 

For  details  the  illustration  in  the  original  should  be  consulted. 

L.  DE  K. 

The  Method  of  Analysis  of  Milk  used  in  the  Government 
Laboratory  for  Samples  referred  under  the  Sale  of  Food  and 
Drugs  Acts.  H.  Duoop  KtciiMOND  and  E.  II.  Mim.er  {.iiuih/st, 
1906,  31,  317—333.  Compare  Thorpe,  Trans.,  1905,  87,  206).— 
From  the  results  of  their  investigation  of  this  methoil,  the  authors 
draw  the  conclusions:  (1)  that  tiie  maceration  metho<l  for  fresh  milks 
gives  results  which  are  slightly  too  high  for  the  solids-not-fat,  and 
about  to  the  same  extent  that  the  Society  of  Public  Analysts'  method 
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is  too  low  ;  (2)  that  by  the  method  used  in  the  Government  Laboratory, 
a  trustworthy  estimation  of  the  composition  of  the  original  milk  can 
be  made,  the  results,  except  in  cases  of  high  butyric  fermentation  and 
other  abnormal  decompositions,  being  not  more  than  0*2  per  cent,  from 
the  truth ;  (3)  that  the  method  for  the  estimation  of  volatile  acids  is 
not  a  good  one,  and  requires  modification  if  any  appreciable  quantity 
of  these  acids  be  present ;  (4)  that  certain  small  additional  corrections 
may  be  made  with  advantage.  These  corrections  are  three  in  number  ; 
the  first  is  for  the  lactic  acid  produced  ;  the  second  is  for  the  aldehyde 
taken  up  from  the  ether  used,  as  condensation  of  aldehyde  is  shown  to 
take  place.  The  third  correction  is  applied  in  cases  where  the 
"aldehyde  number"  of  the  evaporated  milk  is  higher  than  20,  a  sub- 
traction being  made  from  the  solids-not-fat  for  the  weight  of  water 
taken  up  on  hydrolysis  ;  each  degree  of  the  aldehyde  number  above 
20  represents  a  gain  of  0*0018  per  cent,  of  water.  As,  however,  at 
least  two  forms  of  decomposition  (a  proteolytic  and  a  butyric-propionic 
fermentation)  were  found  in  the  examination  of  nineteen  samples  of 
milk,  these  changes  requiring  special  corrections,  the  authors  consider 
that  many  more  experiments  must  be  made  before  the  analysis  of 
sour  milk  can  be  regarded  as  being  on  a  satisfactory  basis. 

W.  P.  S. 

Direct  Estimation  of  Water  in  Butter  and  other  Pats. 
Camille  Aschman  and  J.  P.  Arend  {Chem.  Zeit.,  1906,  30,  953). — 
The  process  which  was  devised  by  Sjollema  is  conducted  by  the  authors 
as  follows :  Twenty  to  twenty-five  grams  of  butter  are  introduced  into 
a  300  c.c.  distilling  flask  together  with  75  c.c.  of  xylene.  The  flask  is 
connected  with  a  vertical  condenser,  and  the  distillate  is  collected  in 
a  graduated  burette  to  the  top  of  which  a  funnel  is  attached.  After 
filling  the  burette  with  mercury  up  to  the  funnel,  the  distillation  is 
started,  at  first  rather  slowly,  towards  the  end  more  briskly.  After 
distilling  for  about  twenty-five  minutes,  the  mercury  is  allowed  to  run 
from  the  burette,  and  as  soon  as  the  xylene  in  the  funnel  has  become 
quite  clear,  the  water  is  collected  and  measured.  The  results  are 
accurate  within  0*1  per  cent.  L.  de  K. 

Java  Olive  Oil.  Konrad  Wedemeyer  {Zeit.  Nahr.  Geimssm.,  1906, 
12,  210 — 212). — The  Java  olive  is  the  seed  of  one  of  the  Sterculiaceoi ; 
it  consists  of  a  white  kernel,  a  hard,  brown  shell  and  an  outer,  parch- 
ment-like husk,  and  is  entirely  different  from  the  southern  European 
olive.  The  oil  expressed  from  the  whole  seed  (kernel,  shell  and  husk) 
is  similar  in  appearance  to  ordinary  olive  oil,  has  a  slightly  rancid 
smell  and  a  pleasant  taste ;  the  yield  of  oil  is  30*3  per  cent.  Its 
physical  and  chemical  constants  are  :  sp.  gr.  09260  at  15°;  ?/„  14654 
at  40°  ;  iodine  number,  76 "6  ;  .saponification  number,  187*9  ;  Keichert- 
Meissl  number,  0*8  ;  acetyl  number,  23*5  :  unsaponifiable  matters,  0*17 
per  cent.  The  insoluble  fatty  acids,  which  amount  to  95*6  per  cent., 
on  being  dried  at  a  moderate  temperature,  are  converted  into  a  gum- 
like mass.  The  oil  itself,  when  heated  to  a  temperature  of  240 — 245°, 
is  also  converted  into  an  elastic,  gum-like  mass  which  is  insoluble  in  all 
the  usual  solvents  and  does  not  harden  by  contact  with  air.     Unless 


ANALYTICAL   CHEMISTRY.  815 

precautions  be  taken  to  keep  the  temperature  below  250°  by  means  of 
cooling,  sufficient  heat  is  developed  during  the  change  to  carbonise  the 
whole  mass.  W.  P.  S. 


Owala  Oil.  Konrad  Wedemeyer  {Chern.  Rev.  Fett.  Harz.  hid., 
1906,  13,  210— 211).— This  oil  is  obtained  from  the  seeds  of  Penta- 
clethra  macrophylla,  a  tree  growing  on  the  West  Coast  of  Africa.  The 
seeds  vary  in  weight  from  8  to  20  grams,  and  consist  of  about  20  per 
cent,  of  shell  and  80  per  cent,  of  kernel.  The  whole  seeds  yield  30*40 
per  cent,  of  oil,  whilst  the  kernels  alone  contain  41  "6  per  cent,  of  oil ; 
the  residue  left,  after  extracting  the  oil,  contains  48 "25  per  cent,  of 
proteid  matter.  The  oil  is  pale  yellow  in  colour,  has  a  pleasant  taste, 
the  after-taste  being  slightly  bitter,  and  an  aromatic  smell.  After 
being  refined,  the  oil  could  probably  be  classed  as  an  edible  oil.  The 
following  physical  and  chemical  constants  were  obtained  on  the 
examination  of  the  oil:  Sp,  gr.,  0'9119  at  25°;  Reichert-Meissl 
number,  0*6  ;  saponification  number,  186"0  ;  iodine  number,  99'3  ; 
refractometer  number,  59'2  at  40°  ;  acetyl  number,  37"1  ;  unsapouifiable 
matter,  0*54  per  cent. ;  melting  point  of  the  fatty  acids,  53  "9°. 

W.  P.  S. 


Composition  and  Valuation  of  Oils  Used  for  Gas  making 
Purposes.  Raymond  Koss  and  John  P.  Leather  {Analyst,  1906,  31, 
284 — 296). — The  following  methods  were  used  for  the  valuation  of  an 
oil.  For  the  purpose  of  gasifying  the  oil,  a  retort,  9  inches  long,  5| 
inches  wide,  and  4^  inches  high,  was  heated  in  a  muffle  furnace  to  the 
required  temperature,  the  gas-supply  was  then  turned  off,  and  15  c.c.  of 
the  oil  run  into  the  retort  during  an  interval  of  three  minutes.  The 
gas  produced,  after  passing  through  a  tar-bottle,  was  collected  in  a 
ga.s-holder,  measured  and  analysed.  The  amount  of  hydrocarbons 
absorbed  by  fuming  sulphuric  acid  was  then  ascertained  ;  the  number 
of  c.c.  of  gixs  at  N.T.P.  per  c.c.  of  oil  (at  15°),  multiplied  by  the  per- 
centage of  hydrocarbons,  gives  a  figure  which  the  authors  term  the 
"  valuation  figure."  A  distillation  test  was  also  made  on  250  c.c.  of 
the  oil,  and  the  fractions  separated  at  intervals  of  20°  The  quantity 
of  each  fraction  was  measured,  and  its  sp.  gr.  and  refractive  index 
determined.  The  specific  refraction  was  then  calculated.  The  results 
of  the  examination  of  a  considerable  number  of  oils  are  given  together 
with  a  comparison  between  the  results  obtained  in  the  laboratory  and 
those  found  by  practical  working  on  a  large  scale.  It  is  seen  that 
the  method  gives  approximately  correct  results.  From  an  investiga- 
tion of  the  constituents  of  certain  of  the  oils,  the  following  general 
conclusions  are  arrived  at:  (1)  the  open  chain  compounds  have 
the  best  value  for  gas-making  purjioses ;  (2)  the  presence  of  double 
bonds  in  the  chain  slightly  decreases  the  value  ;  (3)  the  presence  of 
one  or  more  rings  decreases  the  value  considerably  ;  (4)  the  more  fully 
hydrogenated  the  ring,  the  better  its  value,  as  compared  with  other 
ring  compounds ;  (5)  benzene  rings  have  practically  no  value  for 
•*  cracking  "  purposes.  W.  P.  S. 
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Estimation  of  Formaldehyde.  Franz  Euss  and  B.  Laesen 
(Chem.  Centr.,  1906,  ii,  363  ;  from  Mitt.  Technol.  Gewerb.-Mus.  Wien, 
[2],  16,  85 — 98). — -A  criticism  of  the  methods  at  present  in  use  for 
testing  commercial  formaldehyde.  The  same  results  are  obtained  by 
the  ammonia  and  iodometric  processes  when  the  concentration  was 
over  0*8  per  cent.,  but  when  below  this,  the  iodometric  process  gives 
somewhat  higher  results,  particularly  if  methyl  alcohol  or  acetone  is 
present  as  an  impurity.  With  care,  the  sulphite  method  (Abstr., 
1904,  ii,  768)  also  gives  good  results.  L.  de  K. 

Examination  of  Parts  of  Dead  Bodies  for  Chloral  Hydrate. 
H.  Wefers  Bettink  and  W.  P.  H.  van  den  Driessen  Makeeuw 
{Chem.  Centr. ,l906,i,ld0&— 1907; homPharm.  Weehblad,  43,  487—494). 
— The  steam  distillate  of  the  material  gave  the  t'sonitrile  reaction,  and, 
when  heated  at  50°  with  sodium  hydroxide  and  resorcinol,  gave  a  red 
coloration ;  both  of  these  are  reactions  of  chloral  hydrate  or 
chloroform.  After  I'endering  the  material  alkaline,  the  steam  distillate 
gave  a  more  intense  isonitrile  i^eaction  than  that  obtained  after 
distillation  of  the  acidified  matter,  so  that  the  substance  present  was 
probably  chloral  hydrate.  The  latter  was  if^olated  by  shaking  with 
70  per  cent,  alcohol,  filtering,  evaporating  the  alcohol  in  a  vacuum, 
filtering  again,  rendering  faintly  alkaline  with  ammonia,  and  shaking 
with  ether,  which  gave  a  crystalline  residue  of  chloral  hydrate. 

The  methods  given  by  Kippenberger  (Abstr.,  1900,  ii,  581)  and  by 
Arganchelsky  for  the  estimation  of  chloral  give  divergent  values. 
The  author  proposes  the  following  method  :  a  weighed  quantity  of 
the  finely-divided  material  is  heated  for  an  hour  at  50—60'^  with 
twice  its  volume  of  70  per  cent,  alcohol,  and  is  pressed  in  the  cold 
and  twice  treated  in  the  same  way  with  50  per  cent,  alcohol.  When 
quite  cold,  the  whole  of  the  liquid  is  filtered,  acidified  with  nitric  acid, 
and  just  sufficient  silver  nitrate  solution  added  to  precipitate  the 
chlorides.  Any  excess  of  silver  nitrate  is  removed  by  shaking  with 
magnesium  oxide,  and  the  precipitate  formed  washed  with  60  per  cent, 
alcohol.  The  alcoholic  liquids  are  now  boiled  for  five  hours  with 
potassium  hydroxide  free  from  chlorine  and,  on  cooling,  the  chloride 
set  free  from  the  chloral  estimated  by  acidifying  with  nitric  acid  and 
precipitating  with  silver  nitrate.  T.  H.  P. 

Detection  of  Small  Quantities  of  Leucine.  Fritz  Liitich 
{Ber.,  1906,  39,  2953— 2956).— See  this  vol.,  i,  813. 

New  Urometer ;  Modification  of  the  Hypobromite  Method. 
William  M.  Dehn  {Zeit.  anal.  Chem.,  1906,  45,  604— 613).— A 
modified  urometer  is  desci'ibed  which  allows  the  careful  mea.surement 
of  1  or  2  c.c,  of  urine,  and  its  slow  or  rapid  introduction  into  the 
midst  of  a  column  of  hypobromite  solution,  and  further  enables  some 
more  of  this  reagent  to  bo  added  after  the  nitrogen  ceases  to  be 
evolved.  After  measuring  the  gas  within  ton  minute?,  a  check 
experiment  is  made,  using  a  standard  solution  of  \u-ea  of  such  a 
strength  that  the  volume  of  gas  evolved  shall  not  differ  greatly  from 
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that  obtained  from  the  uiine.     The  urea  is  then  found  by  a  simple 
calculation. 

In  this  process  all  errors  due  to  the  incomplete  liberation  of 
nitrogen  from  urea  and  conditions  of  measurement  are  eliminated. 
If  the  reading  is  taken  after  about  five  minutes,  the  minor  nitro- 
genous constituents  have  not  yet  liberated  their  nitrogen,  so  no  error 
can  accrue  from  that  source.  L.  de  K. 

Alkaloid  Reactions.  Berberine.  C.  Reichaed  {Chem.  Centr., 
1906,  ii,  364;  from  Fluirm.  Centr. -Ualle,  47,  473 — 478).— Berberine 
h^'drochloride  dissolves  in  stannous  chloride  with  a  yellow  colour 
which  is  not  affected  by  heating  ;  if  bismuth  chloride  is  used  instead, 
a  brownish-black  colour  is  noticed  on  heating.  On  heating  with 
sulphuric  acid,  the  hydi'ochloride  turns  dark  gieen,  whilst  the  nitrate 
turns  dark  brown.  A  mixture  of  the  hydrochloride  and  mercurous 
nitrate  is  turned  black  by  sulphuric  acid,  and  then  becomes  yellowish- 
red  on  prolonged  exposui-e  to  the  air.  The  hydrochloride  when  heated 
with  a  drop  of  a  strong  solution  of  potassium  thiocyauate  becomes  green. 
A  mixture  of  the  hydrochloride  and  ammonium  persulphate  turns  black 
with  sulphuric  acid.  A  mixture  of  the  hydrochloride  with  potassium 
iodate  turns  a  graphite  colour  on  adding  a  drop  of  hydrochloric  acid  ; 
thib,  on  adding  potassium  hydroxide,  changes  to  yellow.  Ammonium 
meta vanadate  and  a  drop  of  hydrochloric  acid  give  a  brown  deposit 
changing  to  dark  grey.  If  a  little  berberine  hydrochloride  is  placed 
in  a  solution  of  a-naphlhol  in  40  per  cent,  potassium  hydroxide, 
it  turns  dark  reddish-brown,  whilst  the  liquid  is  not  aft'ected.  A 
mixture  of  the  hydrochloride  and  a-nitroso-yS-naphthol  turns  dark 
green  when  moistened  with  potassium  hydroxide ;  the  mass  dissolves 
with  a  blackish-green  colour  in  sulphuric  acid.  A  mixture  of  the 
liydrochloride  and  picric*  acid  turns  dark  green  on  adding  a  drop 
of  sulphuric  acid,  and  then  turns  almost  black  on  heating.  A  few 
more  tests  of  less  importance  are  enumerated.  L.  l>e  K. 

Two  New  Reactions  of  Cocaine.  C.  Keichard  {Chem.  Centr. 
1906,  ii,  634  ;  from  rharm.  Zeit.,  51,  591—592.  Compare  Abstr., 
1904,  ii,  374). — If  a  pinch  of  a-naphthol  is  dissolved  in  a  few  drops 
of  40  jjer  cent,  potassium  hydroxide,  and  a  few  crystals  of  cocaine 
hydrocldoride  are  placed  in  the  centre  of  the  liquid,  a  dark  blue 
coloration  is  formed,  which  is  not  affected  by  hydrochloric  acid  or 
ammonia.  For  forensic  purposes,  it  is  advis<\ble  to  absorb  the  blue 
licpiid  in  a  strip  of  lilter  paper  and  then  let  it  di-y  in  the  air.  If  a 
square  piece  of  filter  paper,  previously  dipped  in  tincture  of  Brazil- 
wood, is  moi.stened  with  water  on  a  glass  plate  and  then  sprinkled 
ovtr  with  a  few  crystals  of  cocaine  hydrochloride,  the  brownish-yellow 
paper  shows  carmine-red  spots;  this  test,  however,  is  not  characteristic 
for  cocaine,  as  it  is  also  given  by  other  alkaloids.  L.  de  K. 

Colorinietric  Estimation  of  Small  Quantities  of  Morphine. 
Cakl  Mai  and  C.  Hath  {Arch.  J'hann.,  1906,  244,  300— 301).— A 
suitable  quantity  of  this  solution  is  eva|)orated  in  a  small  hemispherical 
gla.ss  dish   on  the  water  bath ;    the  residue  is  Htirred  with    1  c.c.  of 
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Marquis'  reagent  (two  drops  of  40  per  cent,  formaldehyde  solution  mixed 
with  3  C.C.  of  sulphuric  acid) ;  and  the  violet  liquid  is  transferred  to  a 
tube  about  1  cm.  in  bore,  the  basin  being  rinsed  into  the  tube  with  4 
CO.  of  sulphuric  acid.  The  amount  of  morphine  present  is  estimated 
colorimetrically  by  comparison  with  a  liquid  obtained  in  precisely  the 
same  way  from  a  solution  containing  a  known  quantity  of  morphine. 
Amounts  of  morphine  as  small  as  0-00003  gram  can  be  estimated  in 
this  way.  C.  F.  B. 

Alkaloid  Reactions.  Quinoidine.  C  Reichard  {Chem.  Centr., 
1906,  ii,  364—365;  from  Pharm.  Zeit,  51,  532— 533).— Copper  sul- 
phate solution,  added  to  quinoidine  and  evaporated,  yields  a  dark  green 
residue  which  turns  pale  green  on  adding  solutions  of  methylamine 
hydrochloride ;  when  again  dried,  and  then  moistened  with  aqueous 
potassium  hydroxide,  a  dark  blue  colour  is  obtained.  If  to  a  particle 
of  quinoidine  is  added  a  crystal  of  mercurous  nitrate  and  a  drop  of 
water,  a  dirty,  yellowish-green  solution  is  obtained  on  warming,  wliich 
forms  on  drying  a  similar  varnish  which  dissolves  in  a  drop  of  acetic 
acid  with  a  dirty,  yellow  colour.  Quinoidine  is  soluble  on  heating  in 
formalin  with  a  pale  or  dark  green  colour.  If  a  mixture  of  quinoidine  and 
picric  acid  is  evaporated  with  a  drop  of  40  per  cent,  potassium  hydroxide, 
and  then  moistened  with  a  drop  of  strong  aqueous  potassium  thio- 
cyanate,  a  beautiful  reddish-brown  colour  is  formed.  An  aqueous  solu- 
tion of  hydroxylamine  hydrochloride  dissolves  quinoidine  almost  com- 
pletely on  warming,  and  leaves  on  evaporation  a  pale  green  residue. 

L.  DE  K. 

Glucoside  Reactions.  Arbutin.  C.  Reichaud  (Chem.  Centr., 
1906,  ii,  634—635  ;  from  Pharm.  Centr.-IIalle,  47,  555— 560).— A  mix- 
ture of  arbutin  and  mercurous  nitrate  gradually  turns  black  when 
moistened  with  sulphuric  acid.  When  heated*  with  an  acid  solution  of 
stannous  chloride,  arbutin  turns  first  yellowish-green  and  then  almost 
black.  If  to  a  solution  of  vanillin  in  sulphuric  acid  is  added  a  little 
arbutin,  the  yellow  solution  turns  brownish-red.  A  mixture  of  arbutin 
and  ammonium  molybdate  is  not  affected  by  water  or  alkalis,  but  turns 
blue  instantly  on  adding  sulphuric  acid,  as  also,. but  more  slowly,  with 
hydrochloric  acid.  A  mixture  of  arbutin  and  a-naphthol  turns  dark 
blue  on  heating  with  a  drop  of  hydrochloric  acid.  A  mixture  of 
arbutin  and  potassium  iodate  turns  dark  brown  on  adding  water. 
When  hydrochloric  acid  is  added  to  arbutin  mixed  with  potassium 
fexTocyanate,  a  dark  blue  liquid  is  obtained.  A  mixture  of  arbutin 
and  cobalt  nitrate  solution  turns  dark  brown  when  heated.  A  mixture 
of  arbutin  and  potassium  thiocyanate  becomes  yellow  when  moistened 
with  sulphui'ic  acid,  and  on  heating  gently,  a  characteristic  odour  is 
developed.     A  few  more  tests  of  less  importance  are  given.  L.  de  K. 

Estimation  of  Indigotin  in  Commercial  Indigo  and  in 
Indigo-yielding  Plants.  Cyril  IJEutiniEiL  and  Richard  V.  Brioos 
(/.  Soc.  Chem.  Ind.,  1906,  25,  729— 735).— The  results  of  the  investiga- 
tion carried  out  by  the  authors  show  that  fairly  concordant  iigures 
may  be  obtained  with  all  the  usual  methods  employed,  depending  on 
the    oxidation   or  reduction   of    sulphonated    indigos,  except  that  jn 
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which  barium  chloride  is  used  as  a  precipitant.  The  permanganate 
methods  are  more  rapid  in  execution  than  the  reduction  or  gi-avimetric 
methods,  and  no  increase  in  the  shai-pness  of  the  end  point  of  the  titra- 
tion was  noticed  when  applying  Grossmann's  modification  of  the 
permanganate  process.  Purification  with  calcium  carbonate  is  essential 
to  reduction  methods,  and  one  of  the  latter  should  be  used  in  estimating 
indigotin  in  indigos  containing  indirubin,  this  constituent  being  then 
estimated  separately  by  a  special  method  and  deducted.  For  all  other 
indigos  the  following  process  gives  the  most  trustworthy  results  : 
0'5  gram  of  the  finely -powdered  indigo  is  placed  in  a  small  stoppered 
bottle,  mixed  with  a  few  Bohemian  garnets,  20  c.c.  of  concentrated 
sulphuric  acid  are  added,  and  the  bottle  and  its  contents,  the  stopper 
being  removed,  heated  in  a  boiling  water-bath.  The  stopper  is  then 
replaced  in  the  bottle,  which  is  shaken  periodically  for  fifteen  minutes. 
After  cooling,  the  contents  of  the  bottle  are  transferred  to  a  500  c.c. 
flask,  in  which  10  c.c.  of  20  per  cent,  barium  chloride  solution  and 
suflicient  sulphuric  acid  to  precipitate  all  the  barium  have  been  placed 
previously,  the  mixture  is  made  up  to  volume  with  water,  and  allowed 
to  settle.  A  known  volume  of  the  clear  supernatant  liquid  is  now 
titrated  with  iV/50  permanganate  solution,  and  the  result  calculated  on 
the  assumption  that  1  c.c.  of  the  permanganate  solution  is  equivalent 
to  0001 5  gram  of  indigotin. 

The  "  persulphuric  acid  method"  (Trans.,  1904,  85,  877)  for  deter- 
mining the  amount  of  indigotin  obtainable  from  an  extract  of  indigo 
plant  is  shown  to  be  trustworthy.  W.  P.  S. 

Analysis  of  Indigo.  W.  Popplewell  Bloxam  {J.  Soc.  Chem. 
Ind.,  1906,  25,  735— 74-t.  Compare  Trans.,  1905,  87,  974).— The 
following  conditions  are  given  under  which  indigotin  may  be  separated 
quantitatively  as  potassium  indigotintetrasulphonate,  by  means  of 
potassium  acetate,  from  solutions  of  the  sulphonates  of  either  pure 
indigotin  or  of  crude  indigo.  In  the  case  of  pure  indigotin,  1  gram  of 
the  sample,  dried  previously  at  110'^,  is  heated  in  a  water-oven  for 
half  an  hour  with  2  or  3  grams  of  clean  sand  and  5  c.c.  of  fuming 
sulphuric  acid  (20  per  cent.  SO3).  After  cooling,  the  mixture  is  diluted 
to  500  c.c.  with  water;  100  c.c.  of  this  solution  are  placed  in  a 
capacious  conical  beaker  and  100  c.c.  of  a  45  per  cent,  potassium  acetate 
solution  are  run  in  ;  the  contents  of  the  beaker  are  next  heated  until 
complete  solution  of  the  precipitate  has  taken  place,  and  then  cooled  by 
placing  the  beaker  in  a  mixture  of  ice  and  water  for  one  hour.  The 
tetrasulphouate  separates  as  a  fine-grained,  crystalline  precipitate,  and 
this  is  collected  on  a  filter  moistened  with  a  solution  prepared  by 
adding  5  c.c.  of  glacial  acetic  acid  to  200  c.c.  of  45  per  cent,  potassium 
acetate  solution,  and  diluting  the  mixture  with  400  c.c.  of  water.  The 
precipitate  is  then  dissolved  off  the  filter  with  hot  water,  the  solution 
ma<le  up  to  200  c.c.  with  water,  and  portions  of  it  titrated  with 
potas.sium  permanganate  or  titanium  trichloride  solutions.  If  the 
former  solution  is  used,  20  c.c.  of  the  tetrasulphouate  solution  are 
diluted  with  80  c.c.  of  water,  0*5  c.c.  of  sulphuric  acid  is  added,  and  a 
O'l  per  cent,  pota.^jsium  permanganate  solution  run  in  until  the  addition 
of  a  drop  no  longer  produces  a  cloud  in  the  pure  yellow  liquid.  Pure 
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indigotin  would  require  in  these  circumstances  9*0  c,c.  of  perman- 
ganate, and  percentages  are  calculated  from  this  standard.  When  the 
titration  is  performed  with  titanium  trichloride  solution,  25  c.c.  of  the 
tetrasulphonate  solution  are  treated  with  1'5  c.c.  of  a  20  per  cent, 
disodium  tartrate  solution,  and  the  mixture  titrated  at  a  boiling  tem- 
perature in  an  atmosphere  of  carbon  dioxide. 

The  process  described  above  may  be  applied  to  crude  indigo,  but 
with  one  or  two  modifications.  Faming  sulphuric  acid  containing 
25 — 26  per  cent,  of  SO,  must  be  used  for  the  sulphonation,  the  pre- 
cipitate of  the  tetrasulphonate  is  washed  on  the  filter  with  the  acidified 
potassium  acetate  solution  until  the  brown  colour  of  the  Avashings 
changes  to  faint  blue,  and  the  filtrate  is  passed  through  a  second  filter 
to  collect  any  precipitate  which  may  have  escaped  the  first  filtration. 

W.  P.  S. 

Analysis  of  Indigo.  Cheistopher  Rawson  {J.  Soc.  Dyers 
Colourists,  1906,  22,  306 — 307). — The  author  criticises  Bloxam's  state- 
ment that  the  permanganate  method  is  untrustworthy  (compare  Trans., 
1904,85,  870 ;  1905,  87,  975,  and  J.  Soc.  Chem.  Ind.,  25,  735),  and  con- 
siders that  the  erroneous  results  obtained  by  Bloxam  were  due  to  his  not 
having  followed  the  exact  conditions  of  the  process.  W.  P.  S. 

Estimation  of  Digestible  Proteids  in  Poods.  Albert  Stutzer 
{J.  Landw.,  1906,  54,  235 — 256). — In  separating  the  proteids,  the 
substance  (1  gram)  is  heated  with  100  c.c.  of  water,  treated  first  with 
20  c.c.  of  10  per  cent,  copper  sulphate  solution,  and  after  some  time 
with  20  c.c.  of  2 '5  per  cent,  sodium  hydroxide  solution.  It  is  subse- 
quently filtered  and  washed,  and  the  nitrogen  estimated  in  the  usual 
manner. 

The  digestible  proteids  are  determined  by  digesting  the  substance 
(2  grams)  with  500  c.c.  of  gastric  juice  (prepared  as  described  in 
former  papers)  for  forty-eight  hours  at  blood  temperature,  the  acidity 
of  the  liquid  being  gradually  raised  to  1  per  cent,  hydrochloric  acid. 

N.  H.  J.  M. 

Further  Simplification  of  the  Method  of  Estimating  the 
Pepsin-soluble  Nitrogen  of  Foods.  Albert  Stutzer,  H.  VVanu- 
NiGK,  and  W.  lloTiiE  {J.  Landw.,  1906,  54,  265— 272).— It  is  prefer- 
able to  employ  gastric  juice  twice  as  concentrated  as  that  used 
hitherto.  The  method  of  preparation  is  as  follows  :  the  inner  mucous 
membranes  of  at  least  six  fresh  pigs'  stomachs  are  cut  up  and,  after 
being  frequently  shaken  with  0*2  per  cent,  hydrochloric  acid  (2*5 
litres  per  stomach),  kept  in  a  cool  place  for  twenty-four  hours.  It  is 
then  filtered  successively  through  flannel  and  filter-paper.  Chloro- 
form is  added  until  a  portion  remains  undissolved.  N.  H.  J.  M. 
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Wave-length  Tables  of  the  Spectra  of  the  Elements 
and  Compounds.  Sir  Henry  E.  Roscoe,  W.  Marshall  Watts, 
Sir  Xorman  Lockyer,  Sir  James  Dewar,  George  D.  Liyeing,  Arthur 
Schuster,  W.  Noel  Hartley,  Wolcott  Gibbs,  Sir  William  de 
W.  Abxey,  and  Walter  E.  Adeney  {Brit.  Assoc.  Hep.,  1905,  105). — 
Wave-length  tables  of  the  spectrum  of  neon  and  of  the  two  spectra  of 
krypton  and  xenon  obtained  respectively  with  and  without  Leyden  jar 
and  spark  gap.  G.  T.  M. 

The  Spectra  of  Arsenic  and  the  Spectrum  of  Antimony 
in  a  Geissler  Tube.  Joseph  Herpertz  {Chem.  Centr.,  1906,  ii, 
1105;  from  Zeit.  wiss.  Photogr.  Photophys.  Photochem.,  1906,  4, 
185 — 197). — The  spectra  of  arsenic  produced  by  means  of  the  electric 
arc  and  by  sparks  have  been  measured  and  recorded  in  tabular  form. 
To  obtain  the  spectrum  of  antimony,  the  trioxide  was  heated  in  a  hard 
glass  tube  by  means  of  two  Bunsen  burners.  P.  H. 

Band  Spectrum  of  Boron.  Georg  Ktjhne  (Chem.  Centr.,  1906, 
ii,  1105;  from  Zeit.  wiss.  Photogr.  Photopht/s.  Photochem.,  1906,  4, 
173 — 184). — By  means  of  a  Rowland  concave  grating  of  radius  of 
curvature  6'6  m.,  the  author  has  photographed  the  spectrum  produced 
by  passing  sparks  between  carbon  poles  covered  with  a  layer  of  boric 
acid  by  dipping  them  into  the  fused  substance.  The  wave-lengths 
have  been  tabulated.  P.  H. 

Spectrum  of  a  New  Gas  contained  in  the  Atmosphere. 
Rudolf  Schmidt  {Chem.  Centr.,  1906,  ii,  849 — 850 ;  from  Per.  Deut. 
physikcd.  Ges.,  1906,4,  277 — 282). — By  fractionally  distilling  liquid  air 
and  condensing  the  distillates  in  wood  charcoal,  cooled  by  means  of  liquid 
air,  a  fraction  giving  an  abnormal  ultra-violet  spectrum  was  obtained. 
The  lines  described  by  Baly  as  common  to  krypton  and  xenon  did  not 
appear  intensified  or  singly,  although  the  majority  of  the  xenon  lines, 
with  the  exception  of  the  brightest  ones,  could  be  identified.  On  the 
other  hand,  the  brightest  lines  in  this  spectrum  were  those  which  were 
faintest  in  Baly's  spectrum  ;  as,  moreover,  some  entirely  new  lines 
were  observed,  the  conclusion  is  drawn  that  this  is  a  new  gas  of  high 
atomic  weight  and  that  xenon  is  a  mixture.  P.  H. 

Fluorescence  and  Magnetic  Rotation  Spectra  of  Sodium 
Vapour  and  their  Analysis.  Robert  W.  Wood  {Phil.  May., 
1906,  [vi],  12,  499 — 524). — The  absorption  spectrum  of  sodium  vapour 
was  investigated  in  the  portion  between  wave-lengths  46Q0  and  5700, 
and  was  photographed  with  a  12 -foot  concave  grating.  The  part 
specified  consists  of  about  1500  lines  and  is  profoundly  modified  by 
the  presence  of  inert  gases.  Few  of  the  lines  have  any  relation  with 
the  fluorescent  and  magnetic  rotation  spectra,  but  it  is  noteworthy 

VOL.  xc.  ii.  56   . 
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that  those  concerned,  however,  are  those  which  are  affected  by  an  inert 
gas.  The  magnetic  rotation  spectrum  was  photographed  by  aid  of  the 
grating,  and  alt^o  by  a  wide  dispersion  3-prism  spectrograph.  About 
60  lints  were  obtained  with  very  varying  intensity.  The  fluorescent 
spectrum  for  white  light  excitation  is  also  a  bright  line  spectrum,  the 
lines  coinciding  with  those  of  the  magnetic  spectrum,  but  being 
generally  broader.  For  the  analysis  of  these  spectra,  the  fluorescent 
spectra  for  monochromatic  excitation  were  examined.  That  obtained 
by  excitation  by  the  cadmium  line  4800  was  found  to  consist  of  a 
series  of  16  lines  spaced  at  regular  wave-length  differences  (approx. 
38),  but  with  three  of  these  lines  missing.  One  of  the  lines  coincides 
with  the  silver  line  5207,  and  excitation  by  this  line  gave  the  series 
complete.  The  green  cadmium  line  5086  gave  eleven  pairs  of  lines 
regularly  spaced,  one  series  of  which  coincides  with  the  magnetic 
spectrum — the  difference  as  before  is  about  38.  For  the  second  series 
the  author  is  unable  to  account,  and  it  is  the  only  case  recorded  of  a 
spectrum  of  doublets  produced  by  monochromatic  stimulation.  The 
spectra  produced  by  excitation  by  the  zinc  arc,  bismuth  arc,  copper, 
lead,  helium,  barium,  and  sodium  were  also  examined,  photographs  are 
reproduced,  and  a  chart  is  also  given.  That  from  zinc  excitation  is 
somewhat  complex,  and  although  regularity  probably  exists,  it  has  not 
been  sufficiently  carefully  studied.  Although  the  operative  bismuth 
4724  is  very  close  to  the  zinc  line  4722,  yet  the  spectra  produced 
are  quite  different,  the  bismuth  excitation  giving  a  spectrum  with 
regularly  spaced  lines  in  the  violet  and  a  complex  assortment  in  the 
yellowish-green,  the  intervening  space  being  devoid  of  lines.  The  line 
5U01  of  lead  gave  a  marked  series  coincident  with  one  of  the  series  of 
the  magnetic  spectrum.  Line  5015  of  helium  gives  a  regular  series  of 
lines,  as  does  line  4713.  The  latter  line  is  identical  with  a  line  in  the 
spectrum  excited  by  zinc  4680,  and  there  is  perfect  agreement  in 
position  between  the  fluorescent  lines  in  both  cases.  Two  lithium 
lines  were  operative,  namely,  4601  and  4971  ;  of  these  the  first  is  the 
shortest  monochromatic  stimulant  found,  and  gives  a  series  in  the 
violet  and  many  lines  in  the  yellowish-green.  The  second  line  also 
gives  a  series  in  the  green,  coincident  with  a  magnetic  series.  Sodium 
light  gives  resonance  radiation.  Cathode  rays  excite  fluorescence 
similar  to  that  of  white  light.  It  was  found  also  that  where  the 
cathode  rays  entered  and  left  the  vapour,  spots  of  light  respectively 
green  and  yellow  were  produced,  the  intervening  space  being  dark, 
but  these  separate  lights  have  not  been  investigated.  In  the  composite 
spectra,  built  up  from  the  several  monochromatic  ones,  many  more 
lines  are  found  than  in  the  white  light  spectrum,  and  by  aid  of  the 
monochromatic  spectra  the  magnetic  spectrum  is  divided  into  six 
series  of  lines  with  difference  of  approximately  38  (only  four  lying 
outside  limits  37  5  and  39"5).  A  few  lines  are  not  placed.  The 
theoretical  discussion  is  deferred  (see  also  Abstr.,  1905,  ii,  783  ;  this 
vol.,  ii,  319).  L.M.J. 

Theory  of  Optical  Activity.  II.  Chr.  Winther  {Zeit.  phyaikal. 
Chem.,  1906,  56,  703—718.  Compare  this  vol.,  ii,  320). — Other  cases 
where  A[a]  =  A.Au  are  furnished  by  solutions  of  camphor  and  /-tur- 
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pentine  oil  in  various  solvents.  Further,  many  examples  of  pure  active 
substances  are  found  to  which  the  formula  \[a]  =  ky^TlTT-^  +k.2.^v  is 
applicable,  and  the  values  of  k^  and  ^o  are  given  for  each  case. 

The  observations  previously  made  (see  Abstr.,  1904,  ii,  4)  in  connex- 
ion with  rotation  dispersion  are  discussed  afresh  in  the  light  of  the 
theory.  It  is  probable  that  in  solutions  where  no  combination  takes 
place  between  solvent  and  solute  (which  according  to  the  theory  would 
be  shown  by  equality  of  the  constants  for  the  solution  with  those  for 
the  pure  solute)  the  solution  dispersion  coeflicients  must  be  equal  to  the 
rational  dispersion  coefficients.  J.  C.  P. 

Rotatory  Power  of  Coloured  Solutions.  I.  Action  of 
Alkaline  Copper  Solutions  on  the  Rotation  of  Sugars,  Higher 
Alcohols,  and  Hydroxy- acids.  Hebmanx  Geossmann  (Zeit.  Ver. 
deut.  Zuckerind.,  1906,  610,  1024— 1035).— The  author  has  investi- 
gated the  influence  of  alkaline  copper  solutions  on  the  rotations  of  dex- 
trose, laevulose,  sucrose,  mannitol,  rhamnose,  isosaccharin,  tartaric  and 
quinic  acids,  and  asparagine.  By  using  Landolt's  pale  blue  light-filter, 
light  of  wave-length  4885  /x/x  (Jib)  was  obtained. 

The  action  of  alkaline  copper  solutions  on  the  rotations  of  hydroxy- 
and  amino-compounds  is  extraordinarily  great,  the  rotations  being,  in 
some  cases,  reversed  in  sign.  Copper  must  hence  be  classed  with  those 
elements  which,  on  account  of  a  marked  tendency  to  form  complexes, 
act  strongly  on  the  rotation  ;  this  property  is  possibly  connected  with 
the  high  absorptive  powers  of  solutions  of  this  element  in  the  visible 
and  ultra-violet  portions  of  the  spectrum. 

With  dextrose,  Ijevulose,  sucrose,  and  rhamnose,  the  rotation  is 
changed  in  sign  ;  with  the  other  compounds  mentioned,  the  rotation  is 
increased  in  magnitude. 

In  the  case  of  dextrose,  the  greatest  change  obtained  in  the 
value  of  [a\hh  by  the  presence  of  copper  sulphate  was  from  -1-  78'0°  to 
-375°;  with  laevulose,  from  -  134-5°  to  -fl423°;  with  sucrose,  from 
-f  101*2°  to  —111-3°;  with  mannitol,  from  a  small  negative  value  to 
-020°;  with  rhamnose,  from  -f-r2°to  -551°. 

In  the  case  of  tH.rtaric  acid,  the  maximum  change  in  the  value  of 
[a\h),  produced  by  adding  copper  sulphate  to  the  alkaline  solution  was 
from  -1-72-0°  to  +  1327°,  this  maximum  occurring  iu  a  a\710  solution 
of  the  acid  when  from  3 — 4  mols.  of  sodium  hydroxide  and  1  atom  of 

copper  were  present  per  mol.  of  acid.      The  salt  Cu<Cl  „xxs  ^r^^r  »  *° 

CvOH)*C02Na 

which  the  increased  dextrorotation  is  due,  only  exists  in  presence  of 
exce.ss  of  sodium  hydroxide.  When  the  dilution  is  great  or  when  free 
sodium  hydroxide  is  absent,  there  appears  a  lajvorotatory  phase,  which 
probably  depends  on  the  formation  of  the  salt 

CuO{CO./[CH(OH)]^-C02Na}.^ 
(compare  Kahlenberg,  Abstr.,  1896,  ii,  6) ;  this  then  undergoes  hydro- 
lysis, the  rotation  of  normal  sodium  tartrate  Ijoing  obtained.  The  value 
of  [a]/,/^  for  Fehling's  solution  varies  from  -^361-6°  for  a  dilution  of 
1:5  to  4-4111°  for  a  dilution  of  1:40.  The  complexes  formed 
by  ammonia  with  copper  tartrate  differ  from  those  given  by  sodium  or 
potnssiutn   hydroxide  in  that  the  copper  occurs  in  the  cation  of  the 

56—2 
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compound,  Cu(NH3)4C4H^Op,  formed.  The  [a]hb  of  an  ammoniacal 
copper  tartrate  solution,  +66 "6°,  was  found  to  be  increased  to  +732° 
by  the  addition  of  sodium  hydroxide,  the  transference  of  copper  from 
the  complex  cation  to  the  complex  anion  being  hence  clearly  indicated. 

The  value  of  [a]hb  for  quinic  acid,  -  61'0°,  is  changed  to  +410°  by 
the  addition  of  alkaline  copper  sulphate  solution ;  with  isosaccharin, 
the  greatest  change  is  from  +81 '2°  to  +473°,  and  with  asparagine,  a 
change  from  —  14°  to  -  160°  was  observed. 

The  addition  of  alkaline  chromium  chloride  solution  increases  con- 
siderably the  rotation  of  quinic  acid,  without  changing  its  sign,  whilst 
with  mannitol,  the  rotation  is  altered  in  sign  and  greatly  increased. 

T.  H.  P. 

Ultramicroscopic  Studies.  II.  Characterisation  of  Inorganic 
Colloids.  WiLHELM  BiLTZ  and  W.  Geibel  (Chem.  Centr.,  1906,  ii, 
851—852;  from  Nachr.  K.  Ges.  Wiss.  Gdttingen,  1906,  141—156. 
Compare  Abstr.,  1904,  i,  976). — An  account  of  the  optical  appearance 
of  colloidal  solutions  of  the  hydroxides  of  aluminium,  chromium,  iron, 
silicon,  vanadium,  and  zirconium,  as  well  as  of  prussian,  tungsten,  and 
molybdenum  blues,  of  arsenic  and  antimony  sulphides,  and  of  gold.  A 
solution  of  cerium  ammonium  nitrate  in  glycerol  remains  clear  on 
addition  of  ammonia,  but  on  addition  of  water  to  the  mixture  cerium 
hydroxide  is  gradually  precipitated.  P.  H. 

Coloration  of  Didymium  Glass  by  Radium  Chloride.  Charles 
Baskerville  {J.  Amer.  CJiem.  Soc,  1906,  28,  1511). — About  0-6  gram 
of  radium  chloride,  of  7000  activity,  was  sealed  in  a  small,  colourless 
tube  composed  of  didymium  glass  containing  manganese,  and  was  left 
for  six  months.  The  glass  became  pink  but  exhibited  no  change  in  its 
absorption  spectrum,  and  no  electrical  or  sparking  effects  were  observed 
on  opening  the  tube.  E.  G. 

Radioactivity  [of  the  Thermal  Waters  of  S.  Giuliano].  Angelo 
Battelli,  a.  Occhialini,  and  S.  Chella  {Atti  R.  Accad.  Lincei,  1906, 
[v],  15,  ii,  262 — 271). — The  water  of  the  thermal  springs  of  S.  Giuliano 
in  Tuscany  exhibit  radioactivity  caused  by  the  presence  of  a  substance 
giving  an  emanation  similar  in  character  to  that  of  radium  but  distin- 
guished from  the  latter  by  its  diaration  and  by  the  duration  of  the  radio- 
activity it  induces  in  metals.  The  values  of  l/\  for  radium  and  for  the 
gases  of  S.  Giuliano  are  as  follows  : 

For  induced  For  tho 

radioactivity  emanation 

Eadium    41  5  days  13  hours. 

Gas  of  S.  Giuliano    54  8     „       15     „ 

The  emanation  is  to  be  submitted  to  spectroscopic  examination. 

T.  H.  P. 

Comparative  Observations  on  the  Evolution  of  Gas  from 
the  Cathode  in  Helium  and  Argon.  Clakknce  A.  Skinner  {Phil. 
M<i(j.,  1906,  [vi],   12,   481 — 488). — When  a    glow  current   is  passed 
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through  a  vacuum  tube  containing  helium,  hydrogen  is  given  off  from  a 
metallic  cathode  and  nitrogen  from  a  carbon  cathode  during  the  fii-st  few 
minutes  of  the  current.  In  an  atmosphere  of  hydrogen  with  metallic 
electrodes,  or  of  nitrogen  with  carbon  electrodes,  no  increase  of  pressure 
occurs.  Further  observations  have  been  made  with  aluminium  and 
magnesium  electrodes  in  tubes  containing  argon  and  helium.  In  all 
cases  the  increase  of  pressure  was  at  first  proportional  to  the  current 
and  was  independent  of  the  metal  or  the  gas  employed,  and  the  author 
draws  the  conclusion  that  the  negative  results  in  hydrogen  and  nitro- 
gen are  due  to  the  absorption  by  the  anode  of  these  gases  at  a  rate 
determined  by  Faraday's  law.  L.  M.  J. 

Dissociation  of  Matter  under  the  Influence  of  Light  and 
Heat.  GusTAVE  Le  Bon  {Compt.  rend.,  1906,  143,  647— 649).— In 
view  of  a  recent  communication  by  Ramsay  and  Spencer  (this  vol.,  ii, 
715)  the  author  states  that  the  conclusion  drawn  from  his  researches 
on  the  dissociating  action  of  light  on  matter  is  that  light  dissociates 
matter,  and  if  sufficiently  intense  to  heat  the  substance  submitted  to 
its  action,  it  expels  a  small  quantity  of  the  radioactive  elements  which 
all  substances  contain  by  reason  of  their  spontaneous  dissociation. 
Thus  a  charged  electroscope  surrounded  by  a  thin  metallic  cylinder  is 
partially  discharged  when  exposed  to  the  sun  in  summer,  but  the  dis- 
charge is  not  complete  until  the  metallic  cylinder  is  replaced  by 
another  ;  and  a  similar  partial  discharge  occurs  if  the  charged  electro- 
scope surrounded  by  the  metal  cylinder  is  placed  in  the  dark  and  a  few 
centimetres  distant  from  a  body  at  a  temperature  of  400 — 500°,  a 
discharge  equivalent  to  1/100  volt  occurs  in  three  to  four  minutes,  and 
this  can  be  repeated  several  times,  after  which  the  metal  becomes  inert 
and  does  not  regain  its  power  to  discharge  the  electroscope  until 
several  weeks.  M.  A.  W. 

Specific  Inductive  Capacity  of  Solutions  of  the  Oleates  of 
the  Heavy  Metals.  Louis  Kahlenberg  and  Roland  B.  Anthony 
{J.  Clam,  phys.,  1906,  4,  358 — 364). — The  dielectric  constant  of 
concentrated  solutions  of  the  oleates  of  magnesium,  zinc,  aluminium, 
nickel,  cobalt,  iron,  and  cadmium  in  benzene,  carbon  tetrachloride, 
chloroform,  pyridine,  carbon  disulphide,  nitrobenzene,  hexoniti'ile, 
cotton-seed  oil,  and  petroleum  has  been  measured  by  a  modification  of 
Drude's  method.  In  general,  the  specific  inductive  capacity  of  the 
solvent  is  diminished  by  the  addition  of  the  metallic  oleates.  The 
influence  is  not  of  an  additive  nature,  and  the  special  character  of  the 
metal  present  in  the  solution  has  no  measurable  effect  on  the  values 
obtained  for  the  dielectric  constant.  H.  M.  D. 

Oxide  Theory  of  the  Hydrogen -Oxygen  Cell.  Richard  Lorenz 
and  Hans  Halser  {Zeit.  anorj.  C'/isiii.,  1906,  51,  81 — 95). — From  the 
values  obtained  for  the  dissociation  of  water  va|)our  at  high  tem- 
peratures, Nernst  and  Haber  have  recently  estimated  the  E.M.F.  of 
the  hydrogen-oxygen  cell  at  1*23  volts,  whilst  the  values  actually 
obtained  with  platinum  electiodes  are  lower,  commencing  at  1'08  volts 
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and  increasing  slowly  to  about  1'17  volts.    No  satisfactory  explanation 
of  these  results  has  been  obtained. 

The  authors  have  measured  the  E.M.F.  of  cells  with  electrodes  of 
platinum  and  other  metals,  as  well  as  of  carbon,  at  room  temperature 
and  at  30°,  sulphuric  acid,  sodium  hydroxide,  and  sodium  sulphate 
being  employed  as  electrolytes.  If  what  is  being  measured  is  the 
formation  of  water  from  gaseous  hydrogen  and  oxygen,  the  E.M.F, 
should  in  each  case  be  the  same,  but  it  was  found  that  no  two  cells 
gave  the  same  value.  It  was  noticed  that  in  several  of  the  cells 
containing  alkali,  and  in  some  of  the  sodium  sulphate  cells,  the  anode 
became  oxidised,  and  it  is  therefore  suggested  that  in  all  cases  the 
E.M.F.  at  an  oxygen  electrode  is  determined  by  the  formation  of  an 
oxide.  In  support  of  this  view,  it  was  found  that  the  E.M.F.'s  of  the 
oxides  of  cadmium,  copper,  silver,  iron,  and  nickel  were  identical  with 
those  of  the  respective  metals  when  measured  under  the  same  con- 
ditions. Neither  of  the  oxides  of  platinum  gave  results  so  high 
as  1"17  volts,  but  the  potential  of  the  hydrated  dioxide  is  such  as 
to  account  for  the  value  formeily  given  for  the  E.M.F.  of  the  hydrogen- 
oxygen  cell,  1'08  volts.  It  was,  liowever,  observed  that  whilst  platinum 
electrodes  which  had  been  washed  several  times  with  acid  did  not,  even 
after  a  long  time,  show  a  higher  value  than  —  1"08  volts;  a  freshly 
platinised  electrode  gave  a  considerably  higher  potential.  As  this 
result  cannot  be  due  to  either  of  the  known  oxides,  it  is  suggested  that 
a  still  higher  oxide  is  formed  at  a  freshly  platinised  surface.       G.  S. 

Amalgam  Potentials.  A.  Sucheni  (Zeit.  Elektrockem.,  1906,  12, 
726 — 732). — The  E.M.F.  of  the  combination,  thallium  amalgam  | 
solution  of  thallous  chloride  in  potassium  chloride  |  calomel  electrode, 
was  measured  for  the  complete  series  of  amalgams  of  thallium.  The 
values  (at  37°)  increase  quite  regularly  from  almost  zero  with  pure 
mercury  to  0"83  volt  at  49*6  per  cent,  thallium  and  then  remain 
constant.  Measurements  at  0°  and  —  80°  gave  similar  curves,  the 
constant  value  was  reached  at  33  per  cent,  at  0°.  The  results  ai'e  in 
accordance  with  the  view  that  the  amalgams  containing  more  than 
33  per  cent,  of  thallium  consist  of  an  aggregate  of  crystals  of  thallium 
and  of  the  compound  TlHgg  when  they  are  completely  solid,  and  of 
crystals  of  thallium  and  a  saturated  solution  of  thallium  in  the  com- 
pound TIHgj  when  they  are  partly  liquid.  The  amalgams  with  less 
than  33  per  cent,  of  thallium  must  all  be  regarded  as  liquid  or  solid 
solutions  of  mercury  in  the  compound  TlHg.2.  That  mercury  is  not 
present  as  an  independent  phase  was  proved  by  touching  the  solid 
amalgam  (at  -  80°)  with  solid  mercury  when  the  E.M.F.  at  once  fell 
to  that  of  mercury.  T.  E. 

Silver  Titration  Voltameter.  Wladimir  Kistiakowsky  {Zeit. 
Elektrochem.,  1906,  12,  713 — 715). — The  instrument  is  suitable  for 
the  measurement  of  currents  up  to  0'2  ampere  flowing  for  one  hour  at 
most.  It  consists  of  a  glass  tube  18 — 22  cm.  long,  3'5  cm.  diameter 
at  the  upper  end,  and  1  cm.  at  the  lower  end.  The  lower  electrode  is 
a  disc  of  silver  connected  to  a  wire  which  is  fused  through  a  glass 
bead.  This  bead  do.ses  a  piece  of  rubber  tubing  which  is  slipped  over 
the  lower  end  of  the  glass  tube.     By  pinching  the  rubber  tubing  the 
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solution  can  be  drawn  off.  The  upper  electrode  (cathode)  consists  of 
copper  gauze  immersed  in  a  solution  of  copper  nitrate  contained  in  a 
small  porous  pot.  The  remainder  of  the  tube  is  filled  with  a  10  per 
cent,  solution  of  potassium  nitrate.  At  the  end  of  a  measurement  the 
solution  is  run  off  and  the  silver  which  has  dissolved  is  titrated  by 
Volhard's  method. 
The  results  are  correct  to  O'l  per  cent.  T.  E. 

Electrical  Conductivities  of  Potassium  Chloride,  Bromide, 
and  Iodide  in  Ethyl  and  Methyl  Alcohols.  David  Stexquist 
(Arkiv  Kern.  Min.  GtoL,  1906,  2,  No.  2b,  1—8).— The  author's 
measurements  lead  to  the  following  values  for  the  equivalent  con- 
ductivity A  and  the  temperature  coefficient  C ;  the  concentration  being 
in  each  case  0001  gram-equivalent  per  litre. 

Potassium  iodide  A  =  38-5,  C  =  00271  in  ethyl  alcohol;  A  =  88-7, 
C  =  0-0188  in  methyl  al<-ohol.  Potassium  bromide,  A  =  36-0,  (7  =  0-0264 
in  ethyl  alcohol;  A  =  83-0,  C  =  0-0159  in  methyl  alcohol.  Potassium 
chloride,  A  =  34-5,  6' =  0-0292  in  ethyl  alcohol;  A  =  81-0,  (7  =  0-0130  in 
methyl  alcohol.  T.  H.  P. 

Relation  between  Electrolytic  Dissociation  and  Dielectric 
Constant.  Emil  Baub  {Zeit.  Ekktrochem.,  1906,  12,  725—726).— 
In  a  former  paper  (this  vol.,  ii,  144)  the  author  attempted  to  show 
that  if  two  solutions  of  a  binary  electrolyte  in  different  solvents  are  in 
equilibrium  with  each  other,  the  concentrations  of  the  ions  in  the  two 
solutions  will  be  in  the  ratio  of  the  cubes  of  the  dielectric  constants  of 
the  solvents.  An  experimental  confirmation  of  this  view  is  furnished 
by  Walden's  results  (this  vol.,  ii,  149  and  527).  He  found  that  the 
concentrations  at  which  tetraethylammonium  iodide  is  equally  dis- 
sociated in  different  solvents  are  in  the  same  ratio  as  the  cubes  of  the 
dielectric  constants  of  the  solvents,  and  further,  that  saturated 
solutions  of  tetraethylammonium  iodide  in  different  solvents  are  all 
equally  dissociated.  Since  saturated  solutions  are  in  equilibrium  with 
each  other,  this  confirms  the  author's  hypothesis  (for  saturated 
solutions).  T.  E 

Periodical  Phenomena  in  Electrolysis.  Alfred  Thiel  and 
A.  VViNDELSCHMiDT  {Zeit.  Elektrocheiu.,  1906,  12,  737). — During  the 
deposition  of  nickel  from  solutions  containing  ammonia  or  oxalic  acid, 
nickel  peroxide  is  formed  and  redissolved  at  the  anode  periodically. 
The  current  and  voltage  undergo  corresponding  periodic  variations. 

T.  E. 

Relative  Migration  Velocities  of  the  Ions  of  Silver  Nitrate 
in  Water,  Methyl  Alcohol,  Ethyl  Alcohol,  and  Acetone,  and  in 
Binary  Mixtures  of  these  Solvents,  together  with  the  Con- 
ductivity of  such  Solutions.  '  Harry  C  Jo.nes  and  Cii.xrles  A. 
RouiLLEK  {Amer.Chem.J.,VdQ%,2lQ,  4-27—487). — After  a  brief  historical 
review  of  previous  work  in  this  field,  an  account  is  given  of  experi- 
ments carried  out  in  continuation  of  the  investigation  of  Jones  and 
Bassett  (Abstr.,  1905,  ii,  8). 
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The  conductivity  of  silver  nitrate  and  the  transport  number  of  its 
anion  in  binary  mixtures  of  water,  methyl  alcohol,  ethyl  alcohol,  and 
acetone  have  been  determined  at  0°  and  25°,  all  the  measurements  being 
made  with  0  02  JV  solutions.  The  results  are  tabulated  and  plotted  as 
curves,  and  are  of  the  same  general  nature  as  those  obtained  previously 
with  calcium  nitrate.  The  observation  is  confirmed  that,  as  a  rule,  the 
velocity  of  the  slower  ion  increases  with  rise  of  temperature.  This 
is  not  so,  however,  in  solutions  in  pure  methyl  alcohol,  in  a  mixture 
of  methyl  alcohol  and  water  containing  75  per  cent,  of  the  former, 
or  in  mixtures  of  methyl  alcohol  and  acetone.  The  relative  migration 
velocities  are  influenced  largely  by  the  nature  of  the  solvent,  and 
this  is  probably  due  to  varying  degrees  of  combination  of  the  solvent 
with  one  of  the  ions.  E.  G. 

Theory  of  Amphoteric  Electrolytes.  Harald  Lunden  (ArMv 
Kem.  Mini.  Geol,  1906,  2,  No.  18,  1 — 6.  Compare  this  vol.,  ii,  265). 
— The  author  points  out  that  the  conclusion  drawn  by  Winkelblech 
(Abstr.,  1901,  ii,  370)  that  the  degree  of  hydrolysis  {x)  of  an  ampho- 
teric electrolyte  can  be  calculated  by  means  of  the  equation, 
ks.1cilKia  =  [{\  -a;)/a;]2,  is  erroneous. 

The  author's  calculations  {Arkiv  Kem.  Mm.  Geol.,  1906,  2,  No.  11, 
and  loc.  cit.)  of  the  degree  of  hydrolysis  of  the  internal  salt  and  of 
the  heat  of  the  reaction,  amphoteric  electrolyte  ^^  internal  salt,  are 
also  erroneous. 

It  is  shown  that,  with  amphoteric  electrolytes,  the  conductivity 
cannot  be  small,  and  the  experimentally  determined  dissociation  con- 
stants, kg  and  ki,  at  the  same  time  large  (compare  Walker,  Abstr., 
1904,  ii,  309  ;  1905,  ii,  138).  These  constants,  determined  by  experi- 
ment, are  not,  however,  the  true  constants,  and  the  assumption  that 
the  latter  are  large  and  the  conductivity  small  is  not  in  disaccord  with 
the  equations  derived  by  the  author. 

With  an  amphoteric  electrolyte  of  the  type  ROH,  internal  salts 
cannot  occur,  and  it  may  be  assumed  that  the  true  salts  of  the  form 
RO'R  are  approximately  completely  dissociated  in  dilute  solution.  In 
this  case,  simultaneous  existence  of  a  low  conductivity  and  high  dis- 
sociation constants  is  not  possible.  T,  H,  P. 

Conditions  of  Equilibrium  of  an  Associating  Amphoteric 
Electrolyte  in  the  presence  of  any  number  of  Non-amphoteric 
Electrolytes.  T.  Brailsford  Robertson  {J.  Physical  Ckevi.,  1906, 
10,  524 — 582). — The  theoretical  conditions  of  equilibrium  are  inves- 
tigated for  the  following  systems  :  {A)  An  associating  or  polymerising 
amphoteric  electrolyte  (termed  ampholyte),  the  ions  of  which  are  all 
univalent  in  the  al)sence  of  other  electrolytes.  {Ii)  An  associating 
ampholyte  of  univalent  ions  in  the  presence  of  any  number  of  non- 
amphoteric  electrolytes  of  univalent  ions.  (C)  Two  associating  ampho- 
lytt-s  of  univalent  ions  in  the  presence  of  non-amphoteric  electrolytes 
of  univalent  ions,  {D)  An  associating  ampholyte  of  bivalent  and 
univalent  ions  in  the  presence  of  electrolytes  of  univalent  ions.  {E) 
The  similar  system,  but  with  electrolytes  of  bivalent  and  univalent 
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ions.  In  systems  A,  B,  and  E  it  is  deduced  that  the  sum  of  the  ratios 
of  the  active  masses  of  the  dissociated  basic  ampholates  to  the  active 
masses  of  the  dissociated  acid  ampholates  varies  as  the  square  of  the 
hydrion  concentration.  The  results  also  indicate  an  alternative  ex- 
planation for  the  relation  between  the  precipitating  power  of  a  salt 
for  colloids  and  the  valency  of  its  ions  (this  vol.,  ii,  841).  The  con- 
nexion between  this  investigation  and  the  ion-proteid  hypothesis  is 
discussed,  and  the  views  are  advanced  that  "  ion-proteids "  are  in 
reality  ampho-salts  of  the  proteins  ;  that  non-dissociable  compounds 
of  protein  with  non-amphoteric  ions  are  ampho-salts  dissociating  as 
acids  and  bases ;  that  the  influence  of  electrolytes  on  the  reactions 
of  tissues  may  be  referred  mainly  to  alterations  in  the  ratio  of  basic 
to  acid  ampholates  and  to  formation  of  ampho-salts.  L.  M.  J. 

Magnetic  and  Optical  Investigations  on  certain  Magnetic 
Colloids.  OscAKRE  Scarpa  {Nuovo  Cim.,  1906,  [v],  11,  80 — 113  and 
162 — 185). — After  giving  a  resume  of  the  various  views  published 
concerning  the  colloidal  state,  the  author  describes  his  experiments,  the 
results  of  which  are  briefly  as  follows. 

All  colloids,  whether  solid  or  suspended  in  water,  are  strongly 
paramagnetic  and  also  often  ferromagnetic,  whilst  the  corresponding 
solutions  are  generally  diamagnetic  owing  to  the  preponderating  action 
of  the  water.  The  specific  magnetism  is  very  great  for  Bredig's  colloids 
and,  on  comparing  the  values  obtained  with  those  given  by  Meyer 
(Abstr.,  1900,  ii,  7)  for  solid  oxides,  indications  are  obtained  of  the 
existence  in  these  colloids  of  metallic  granules  ;  this  view  is  supported 
by  the  observation  that  the  colour  of  colloidal  solutions  of  iron  gradually 
changes  from  a  greenish-yellowi.sh-brown  to  reddish-yellow,  probably 
owing  to  slow  oxidation.  With  Bredig's  colloids  (iron,  nickel,  and  cobalt) 
there  is  a  marked  dependence  of  the  specific  magnetism  on  the  intensity 
of  the  inducing  field,  a  phenomenon  which  is  uncertain  with  chromium 
and  manganese,  and  absent  in  the  case  of  vanadium ;  residual 
magnetism,  and  hence  hysteresis,  occurs  in  the  cases  of  iron  and  nickel 
and,  possibly,  in  cobalt.  Variation  of  the  su.sceptibility,  with  change 
of  intensity  of  field  from  4500  to  5500  units  does  not  occur  with 
solutions  of  ferric  acetate  or  of  basic  acetates  of  iron,  and  is  doubtful 
with  oxides  of  iron  prepared  according  to  Graham ;  with  two  colloidal 
ferric  oxides,  prepared  by  the  method  given  by  Pean  de  Saint-Gilles, 
and  especially  with  acetates  of  iron  modified  by  heat  under  high 
pressure,  the  specific  magnetism  diminishes  as  the  field  increases  in 
intensity. 

Bi-edig's  colloids  all  exhibit  positive  magnetic  rotation,  that  is,  rotation 
in  the  same  sense  as  that  of  water,  although  ferrous  and  ferric  salts 
have  a  negative,  and  salts  of  nickel,  cobalt  and  manganese,  a  positive 
rotation.  The  colloids  hence  rotate  like  their  respective  metals,  a  fact 
which  may  be  taken  to  indicate  that  colloidal  solutions  of  iron  contain 
true  metallic  granules,  the  action  of  which  would  preponderate  over 
that  of  the  granules  of  oxide  undoubtedly  present.  Chemical  colloids 
of  oxide  of  iron  always  exhibit  negative  magnetic  rotation,  which  is 
very  weak  in  Graham's  oxides  and  their  analogues  (hydrolysed  and 
basic  acetates),  greater  for  the  colloids  of  Saint-Qilles,  and  still  greater 


830  ABSTRACTS   OF   CHEMICAL   PAPERS. 

with  the  acetates  modified  by  the  action  of  heat  and  pressure ;  with 
the  last  compounds  it  is  550  times  as  great  as  that  of  water. 

The  absorption  spectra  of  all  colloids  exhibit  an  absorption 
increasing  rapidly  from  the  yellowish-green  to  the  violet,  and  a  few 
exert  a  weak  absorption  diminishing  from  the  extreme  red  to  the 
orange ;  in  general  they  seem  to  follow  Rayleigh's  laws  for  the 
passage  of  light  in  media  rendered  turbid  by  suspended  particles. 
No  bands  of  absorptive  selection  were  observed  in  the  visible 
spectrum. 

Bredig's  colloids  exhibit  electrical  conductivity  somewhat  greater 
than  that  of  the  distilled  water  in  which  they  are  formed,  but  no  law 
could  be  found  connecting  the  conductivity  and  the  concentration  of  the 
solution  ;  with  these  colloids,  spontaneous  coagulation  in  the  electrolytic 
cell  does  not  alter  the  conductivity  by  more  than  2  per  cent.  Chemical 
colloids,  which  were  purified  by  dialysing  them  for  12  months,  and 
in  which  no  traces  of  extraneous  substances  could  be  detected, 
exhibited  extremely  small  conductivities  of  the  same  order  as  thnse  of 
Bredig's  colloids.  By  dilution  of  either  Bredig's  colloids  or  purified 
chemical  colloids  with  distilled  water,  the  conductivity  is  shown  to  be 
an  additive  property. 

In  the  case  of  Bredig's  colloids  and  some  of  the  purified  chemical 
ones,  the  density  differs  insensibly,  or  but  slightly,  from  that  of  water  ; 
with  the  others,  the  presence  of  impurities  introduces  complications. 
The  density  of  colloids  is  also  additive  with  respect  to  the  dilution. 

All  Bredig's  colloids  and  all  the  oxides  of  iron  prepared  chemically, 
with  the  exception  of  one  colloidal  ferric  hydroxide,  are  electro- 
positive, that  is,  transport  takes  place  in  the  direction  of  the  current. 

The  paper  concludes  with  descriptions  of  the  preparation,  general 
characters,  and  methods  of  analysis  of  the  different  colloids. 

T.  H.  P. 

New  Low  Temperature  Phenomena.  Sir  James  Dewar  {Proc. 
Roy.  Inst.,  1906,  18,  177 — 192). — The  absorptive  power  of  charcoal  at 
low  temperatures  (see  Abstr.,  1904,  ii,  652,  728,  729)  is  further 
demonstrated  by  the  following  experiments.  Air  which  has  been 
passed  through  a  tube  containing  charcoal  and  kept  at  —  78°  is  entirely 
freed  from  carbon  dioxide,  the  complete  absorption  continuing  until  the 
charcoal  has  absorbed  about  1  per  cent,  of  its  weight  of  carbon  dioxide. 
On  the  other  hand,  air  passed  through  a  tube  cooled  to  —  78°,  but  con- 
taining no  charcoal,  remains  fully  charged  with  carbon  dioxide. 

The  power  of  charcoal  to  absorb  hydrocarbons  is  shown  by  passing 
a  current  of  coal  gas  through  a  bulb  charged  with  charcoal  and  kept 
at  -  78°,  when  the  issuing  gas  burns  with  a  non-luminous  flame. 

By  the  use  of  a  bulb  of  oxygen,  connected  with  a  tube  containing 
phosphorus  and  another  containing  charcoal,  the  author  has  shown  that 
perfectly  dry  oxygen  combines  with  phosphorus  below  1  mm.  pressure. 

J.  C.  P. 

Abnormal  Depression  of  the  Transition  Temperature  in 
the  Case  of  Mixed  Crystals.  H,  E.  Boeke  {Z^it.  physihil.  Chern., 
1906,  56,  686—688). — The    temperature   of    transition    of    y-   into 
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8-sodium  molybdate  is  lowered  to  an  abnormal  extent  by  small 
quantities  of  sodium  sulphate.  No  explanation  can  so  far  be 
suggested  for  this  marked  discrepancy  between  observation  and 
theory.  J.  C.  P. 

Vaporisation  of  Solid  Substances  at  the  Ordinary  Tempera- 
ture. II.  CoNSTANTix  Zengelis  {Zeit.  physikal.  Chem.,  1906,  57, 
90 — 109.  Compare  Abstr.,  1905,  ii,  143). — The  earlier  observations 
have  been  extended,  and  the  substances  found  to  volatilise  at  the 
ordinary  temperature  include  many  peroxides,  hydroxides,  sulphides, 
halides,  nitrates,  carbonates,  sulphates,  phosphates,  chlorates,  and 
chromates.  The  power  of  absorbing  the  vapours  seems  to  be  specially 
characteristic  of  silver  (see  loc.  cit.),  and  is  attributed  to  the  resistance 
offered  by  this  metal  to  the  oxidising  action  of  the  air,  and  to  the  fact 
that  silver  acts  as  a  comparatively  strong  reducer.  Experiments  are 
described  indicating  that  silver  is  a  more  powerful  reducer  than  has 
generally  been  supposed.  Thus,  when  a  dilute  ferric  chloride  solution 
is  heated  for  two  hours  at  80°  with  silver  leaf  or  powder,  48  per  cent, 
of  the  ferric  salt  is  reduced  to  ferrous  salt ;  acidified  dichromate  also  is 
reduced  by  prolonged  heating  with  silver  leaf ;  silver  reduces  solid 
copper  sulphate  to  sulphide  at  temperatures  below  150°. 

It  is  noteworthy  that  when  silver  leaf  is  placed  in  dry  contact  with 
one  of  the  foregoing  substances  which  are  volatile  at  the  ordinary 
temperature,  the  silver  is  attacked  only  at  points  which  are  not 
in  contact  with  the  other  substance.  It  is  therefore  the  vapours  of 
these  substances  which  act  on  the  silver,  and  it  is  thought  probable 
that  in  their  very  attenuated  condition  they  have  in  some  way  under- 
gone dissociation.  It  is  considered  that  the  phenomena  of  radioactivity 
lend  support  to  this  hypothesis  of  a  dissociation.  J.  C.  P. 

Simple  Toluene  Re^lator  and  Shaking  Machine  for  Ther- 
mostats. Harald  Lundex  and  Wm.  Tate  {Medd.  k.  Vetensk.  Akad. 
Xohdinstitut,  1906, 1,  No.  5,  1 — 4). — The  rejiulator  is  a  simplified  form 
of  that  described  by  Dony-Henault  (Abstr.,  1905,  ii,  142).  The 
vertical  tube  from  the  regulator  bulb  is  bent  twice  on  itself  so  as  to 
form  a  system  of  three  parallel  tubes.  The  descending  tube  is  of 
l.irger  diameter  than  the  ascending  tubes,  the  lower  half  of  the 
reservoir  so  formed  and  the  length  of  tube  from  this  to  the  mercury 
iu  the  ordinary  U-limb  being  filled  with  calcium  chloride  solution. 

For  a  description  of  the  shaking  machine  the  original  must  be 
consulted.  H.  M.  D. 

Action  of  the  Alkali  and  Alkali-earth  Metals  on  a  Molecule 
of  Water.  Robert  de  Forckand  {Ann.  Chivi.  P/ir/s.,  1906,  [viii],  9, 
234 — 241). — Representing  by  A  and  7?  thetherrao-chemical  equivalents 
of  the  equations  H,>0  (solitl)  -f-  M  (solid)  =  MOH  (solid)  -I-  H  (gas),  and 
MOH  (solid) -l-M  (solid)  =  M20  (solid) -fH  (gas),  respectively,  in  whicli 
M  represents  Li,  Na,  K,  Rb,  Cs,  Ca/2,  Sr/2,  Ba/2,  Mg/2,  or  Zn/2,  the 
metals  can  be  divided  into  two  series ;  in  the  first  series  comprising 
Na,  K,  Rb.  and  Cs,  the  values  for  A  ■¥  B  increase,  and  the  values  for 
A-  B  decrease  with   the  atomic  weights  of  the  metals  ;  further,  the 
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values  of  A  increase  regularly  with  the  atomic  weight,  whilst  the 
values  of  B  are  negative  and  also  increase  with  the  atomic  weight. 
The  second  series  comprises  the  alkali-earth  metals  and  lithium,  and  for 
these  metals  the  values  oi  A  +  B  decrease,  whilst  the  values  oi  A  —  B 
increase  slightly  as  the  atomic  weight  of  the  metal  increases  ;  and  the 
values  of  A  and  B,  which  are  positive,  diminish  as  the  atomic  weight  of 
the  metal  increases.  M.  A.  W. 

Azo-colouring  Matters ;  Heat  of  Combustion  and  Con- 
stitutional Formula.  Paul  Lemoult  {Compt.  rend.,  1906,  143, 
603 — 605). — The  difference  between  the  observed  and  calculated 
(Abstr.,  1905,  ii,  441)  heat  of  combustion  of  azobenzene  is  27  Cal., 
which  represents  the  thermal  characteristic  of  the  azo-complex, 
— NIN-,  and  if  this  quantity  is  added  to  the  calculated  heats  of  com- 
bustion of  "  azo  "-compounds  containing  hydroxyl-  or  amino-groups, 
for  example,  /j-azoanisole,  benzeneazo-^-naphthol,  2  ;  4-diaminoazo- 
benzene,  &c.,  the  values  thus  obtained  agree  so  closely  with  the 
observed  values  as  to  justify  the  conclusion  that  the  compounds 
possess  an  "  azo"  (NRIN'C^H^'NHg  or  *0H),  and  not  a  ''quinonoid  " 
(NHR-NICgH^INH  or  0)  structure.  M.  A.  W. 

Weighing-bottle  for  Liquids.  K.  Buschmann  (Chem.  Zeit., 
1906,  30,  1060). — The  bottle,  which  has  a  narrow,  V-shaped  tube  for 
delivering  the  liquid  fused  into  the  side  near  the  bottom,  is  jfitted  with 
a  hollow  glass  stopper,  to  which  is  attached  an  india-rubber  sphere.  By 
pressing  the  rubber  sphere  any  desired  quantity  of  the  liquid  in  the 
bottle  can  be  delivered  through  the  side  tube.  By  a  turn  of  the 
stopper,  connexion  through  a  groove  cut  in  the  neck  of  the  bottle 
between  the  sphere  and  the  bottle  can  be  made  or  cut  off  at  will. 

P.  H. 

Viscosity  of  Binary  Liquid  Mixtures.  Fredebick  H.  Getman 
{J.  Chim.  phys.,  1906,  4,  386 — 404.  Compare  Dunstan,  Trans.,  1904, 
85,  817). — The  viscosity  of  a  series  of  mixtures  of  methyl  alcohol  and 
water,  benzene  and  toluene,  ethyl  ether  and  benzene,  ethyl  ether  and 
toluene,.ethyl  alcohol  and  benzene,  has  been  measured  at  several  different 
temperatures.  The  curves  representing  the  variation  of  the  viscosity 
with  the  composition  of  the  mixture  exhibit  a  maximum  deviation 
from  the  simple  mixture  rule  in  the  case  of  inebhyl  alcohol  and  water. 
The  deviation  is  considerable  for  ethyl  alcohol-benzene  mixtures  and 
comparatively  small  for  the  other  three  mixtures  examined. 

From  the  existence  of  a  maximum  on  the  curve  for  methyl  alcohol 
and  water  mixtures,  it  is  concluded  that  the  association  of  a  liquid  is 
not  diminished  when  mixed  with  a  second  associated  liquid.  Th(^ 
deviations  from  the  mixture  rule  in  the  case  of  non-associated  liquid 
mixtures  indicate  that  molecular  complexity  is  not  the  sole  determin 
ing  factor  in  respect  of  the  viscosity  of  such  mixtures. 

With  rise  of  temperature,  there  is  a  gradual  approximation  to  the 
simple  mixture  rule  iu  the  case  of  all  the  systems  examined. 

H.  M.  D. 
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Flow  of  Liquids  Through  Capillary  Spaces.  James  M.  Bell 
and  Frank  K.  Camebox  (.7.  Phijsical  Chem.,  1906,  10,  658—672).— 
The  movement  of  water,  alcohol,  and  benzene  through  capillary  tubes 
is  adeqwately  represented  by  an  equation  derived  from  Poiseuille's 
formula^  Ann.  Chim.  Phys.,  1843,  [iii],  7,  50). 

The  movement  of  water  and  potassium  chloride  solution  through 
strips  of  blotting-paper  and  columns  of  dry  soil  is  found  to  be  in 
harmony  with  the  formula  i/^^kt,  where  y  is  the  distance  through 
which  the  liquid  has  moved  in  time  t,  and  n  and  k  are  constants  for  a 
given  temperature  and  a  given  liquid. 

Experiments  were  made  on  the  rate  at  which  dye  solutions  rise  in 
strips  of  blotting-paper.  The  rate  at  which  water  travels  in  blotting- 
paper  is  diminished  by  the  presence  of  sodium  eosin,  the  extent  of  this 
effect  increasing  with  the  concentration  of  the  latter.  The  rate  at 
Avhich  the  paper  becomes  wet  is  greater  than  the  rate  at  which  it 
becomes  red,  so  that  a  partial  separation  of  solvent  and  solute  is 
effected  (compare  Trey,  Abstr.,  1899,  ii,  18"2).  When  potassium 
chloride  is  present  in  the  dye  solution,  the  rate  at  which  the  dye 
travels  through  blotting-paper  is  markedly  diminished.  Experiments 
were  made  also  on  the  rate  at  which  certain  dye  solutions  rise  in 
columns  of  dry  soil.  The  general  results  are  similar  to  those  obtained 
for  the  rise  of  such  solutions  in  blotting-paper.  J.  C.  P. 

Extension  of  the  Theoretical  Applicability  of  Guldberg  and 
Waage's  Mass  Law.  T.  Brailsfoed  Robertson'  (/.  Physical  Chem., 
1906,  10,  521 — 523). — The  mass  law  is  deduced  from  the  gas  laws  by 
means  of  the  expression  PTlogPjPf^,  which  represents  the  work 
•lone  in  an  isothermal  change,  and  this  is  obtained  from  the  gas 
equation  PF=i?7'.  The  author  points  out  that  the  same  expression 
would  be  obtained  from  the  equation  P{V-d)  =  RT,  which  holds  more 
generally  than  the  simpler  equation,  and  that  therefore  the  mass  law 
is  applicable  theoretically  to  systems  for  which  this  equation  is  valid. 

L.  M.  J. 

New  Method  of  Representing  Graphically  Aqueous  Solu- 
tions of  Two  and  Three  Salts  with  the  same  Ion,  Reciprocal 
Pairs  of  Salts,  and  Van't  Hoff's  Investigations  on  Oceanic  Salt 
Deposits.  Ernst  J. \ NECK e  {Zeii.  anorg.  Chem.,  1906,  51,  132 — 157). 
— For  the  graphical  method  of  treating  thei>e  problems,  the  numerous 
diagrams  in  the  original  must  be  consulted.  G.  S. 

ElectroaflQnity  of  Anions.  II.  The  Nitrite  Ion  and  its  Equili- 
brium with  Nitrate  and  Nitric  Oxide.  Richard  Abegg  and 
Hans  Pick  {Zeit.  anorg.  Chem.,  1906,  51,  1 — 28.  Compare  Schj^fer, 
Abstr.,  1905,  ii,  499). — Saturated  aqueous  solutions  of  silver  nitrite  at 
0°  14%  and  25°  contain  01 13,  0-189,  and  0  260  mol.  of  salt  per  litre 
respectively.  The  results  of  an  investigation  of  the  solubility  pro<luct 
Ag*  X  NOj'  have  been  given  in  a  previous  paper  (Abstr.,  1905,  ii, 
586). 

When  heated  in  a  closed  ves.«»el  above  40^,  solutions  of  silver  nitrite 
were  decomposed  according  to  the  equation  2AgN0jZ:^Ag  -J-  NO  +  AgNOj 
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or,  on  the  ionic  theory,  Ag*  +  2N02'i^Ag  +  NO  +  NOg' ;  the  action  is  a 
reversible  one.  The  constant  k  =  PNo[N03']/[Ag'][N02']^  has  the  value 
1  "9  X  10^  at  55°,  the  pressure  of  nitric  oxide  being  expressed  in  atmos- 
pheres and  the  concentrations  of  the  other  substances  in  mols.  per 
litre.  From  this  it  is  calculated  that  the  intensity  of  the  oxidation 
reaction  2N02'-^NO  +  NO/  is  -0-43  volt,  the  potential  of  the 
hydrogen  electrode  being  taken  as  zero,  in  other  words,  when  the 
substances  taking  part  in  the  equilibrium  are  present  in  unit  con- 
centration, the  nitrite  ion  is,  by  0'43  volt,  a  less  powerful  reducing 
agent  than  hydrogen,  but  the  reducing  action  of  the  former  is  greatly 
increased  when  the  nitric  oxide  concentration  is  small.  These  facts 
are  of  great  importance  in  the  decomposition  relations  of  nitrites. 

The  solubility  of  silver  nitrite  is  increased  by  the  addition  of 
potassium  nitrite,  and  potential  measurement  show  that  such  solu- 
tions contain  complex  Ag(N02)'2  ions.  The  stability  constant 
A;  =  Ag(N02)'2/[Ag*][N0'2]-  is  0-68  x  lO^. 

On  the  addition  of  an  alkali  nitrite  to  a  solution  of  mercurous 
nitrite,  mercury  is  precipitated  and  a  mercuric  salt  remains  in  solution, 
the  reaction  proceeding  quantitatively  according  to  the  ionic  equation 
Hgg"  =  Hg  +  Hg".  It  is  shown  that  the  mercuric  salt  is  present 
in  solution  mainly  as  a  complex  ion,  Hg(N02)"4  5  ^'^®  constant 
k  =  Hg(N02) V[  H  g"  JL^Og']*  has  the  value  3  -6  x  1 0^3.  This  constant  is 
less,  and  therefore  the  nitrite  complex  is  less  stable  than  the  corre- 
sponding halogen  compounds  of  mercury  (compare  Sherrill,  Abstr., 
1903,  ii,  534,  649).  Since,  in  general,  the  tendency  to  complex  forma- 
tion decreases  with  increasing  electroatfinity,  it  is  considered  that  the 
nitrite  ion  is  "  stronger "  than  the  chlorine  ion  and  this  view  is  also 
in  accord  with  the  considerable  solubility  of  silver  nitrite  as  compared 
with  the  halogen  silver  salts.  G.  S. 

Researches  on  Chemical  Affinity.  II.  J.  N.  Bronsted  {Zeit. 
j)liysikal.  Chem.,  1906,  66,  645 — 685.  Compare  this  vol.,  ii,  339). — 
The  relations  between  A,  the  aflfinity,  and  U,  the  heat  effect,  of  a 
chemical  reaction  are  further  discussed,  and  for  the  case  wheie  the 
heat  effect  is  a  linear  function  of  the  temperature,  the  following  formula 
is  deduced  :  A  =  U+{c.^ — c^)T\ogcT+kT,  in  which  c^  and  c.^  are  the 
heat  capacities  of  the  first  and  second  systems,  and  A;  is  a  constant. 
Again,  if  the  afiinity  and  heat  effect  are  known  for  one  temperature 
T],  then  the  value  of  A  at  the  temperature  T  is  given  by  the  formula. 
A  =  A^.TIT—U^{T—T^)I2\  +  ic—c,)[T\ogeT/T—{ T—l\)].  From  this 
formula  it  is  possible  to  outline  the  general  character  of  affinity — 
temperature  curves. 

To  verify  his  theoretical  deductions,  the  author  has  made  experiments 
on  the  solution  affinity  of  lead  chloride  and  potas!-ium  chloride.  In  the 
former  case,  the  affinity  of  tlie  process  PbCljcryst.  — ^  PbCl.^-y-  (where 
PbClgy-  means  a  solution  of  the  chloride  of  concentration  y_),  has  been 
deduced  from  the  E.M.F.  of  the  combination, 

Pb  I  PbCl2,„t.  I  AgCl.Ag-  Ag.AgCl  I  PbCl2,-  I  Pb. 
These  measurements  confirm  the  author's  formulae,  and  it  has  in  especial 
been  found  possible  to  determine  the  position  of  a  maximum  point  on 
the    affinity -temperature   curve.     The    experiments    with    potassium 
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chloride  also  supply  confirmation  of  the  author's  theoretical  work.  In 
this  case  the  affinity  of  the  solution  process  at  various  temperatures 
was  deduced  from  the  E.M.F.  of  the  combination, 

Ag.AgCl  I  KCU.  I  KCl^-  I  AgCl.Ag.  J.  C.  P. 

Relation  of  Chemical  Activity  to  Electrolytic  Conductivity. 
JoHX  L.  Sammis  {J.  Physical  Chem.,  1906,  10,  593 — 625). — "When  the 
rate  of  inversion  of  a  solution  containing  sucrose,  acid,  and  water  is 
compared  with  the  rate  of  inversion  of  a  solution  containing  the  same 
quantities  of  sucrose  and  acid,  but  benzene  or  acetone  instead  of  part 
of  the  water,  it  is  found  that  the  change  of  velocity  and  the  change  of 
conductivity  are  quite  out  of  proportion  to  each  other,  and  not  even 
always  in  the  same  direction.  Similar  experiments  on  the  rate  of 
catalysis  of  methyl  acetate  by  acids,  and  on  the  rate  of  solution  of 
magnesium  in  acids,  lead  to  a  similar  conclusion  ;  that  is,  the  activity 
of  acids  in  the  three  foregoing  types  of  chemical  action,  varies  inde- 
pendently of  the  electrolytic  conductivity  of  the  solutions.  The  acids 
used  were  nitric,  hydrochloric,  and  acetic,  sometimes  in  very  concen- 
trated, sometimes  in  dilute  solution. 

Numerous  experiments  are  described  showing  that  the  precipitation 
of  one  metal  by  another  from  a  salt  may  take  place  in  non-conducting 
solutions  (compare  Kahlenberg,  Abstr.,  1902,  ii,  301).  Thus,  when  a 
solution  of  copj:)er  oleate  in  amyl  uitiate  is  heated  with  metallic  lead 
for  two  hours  on  the  water-bath,  the  lead  is  coated  with  metallic 
copper.  Of  83  solvents  examined,  69  are  found  to  permit  this  precipita- 
tion of  copper  from  copper  oleate,  the  solutions  being  in  all  cases  non- 
conducting. In  the  elimination  of  copper  from  copper  oleate,  lead  is 
the  most  efficient  metal.  Many  metals  are  without  action ;  thus, 
sodium  can  be  melted  in  the  toluene  solution  of  copper  oleate  without 
producing  any  effect.  Lead  is  much  more  reactive  with  copper  oleate 
than  with  other  metallic  oleates,  and  eliminates  copper  from  other 
salts  such  as  the  hexoate  and  palmitate.  Lead  eliminates  copper  also 
from  the  fused  salts. 

In  order  that  copper  may  be  precipitated  by  lead  from  a  copper 
oleate  solution,  the  latter  must  contain  more  than  a  certain  percentage 
of  the  oleate.  This  minimum  percentage  of  copper  oleate  differs  for 
different  solvents  and  for  different  temperatvires.  Again,  the  precipi- 
tation of  copper  from  copper  oleate  solutions  by  lead  is  greatly  facili- 
tated by  the  presence  of  lead  oleate,  cadmium  oleate,  or  cotton-seed 
oil. 

The  experiments  recorded  are  considered  to  show  conclusively  that 
no  constant  relation  exists  between  electrolytic  conductivity  and 
chemical  activity.  It  is  maintained  that  the  ob.served  facts  are  most 
adequately  interpreted  when  solutions  are  regarded  as  chemical  unions 
of  solvent  and  solute.  J.  C.  P. 

Researches  on  Catalytic  Racemisation.  Chr.  Winther  {Zeit. 
physihd.  Chem.,  1906,  56,  719—749.  Compare  thi.s  vol.,  ii,  736).— In 
the  racemisation  of  (/-tartaric  acid  the  first  product  is  exclusively 
i-tartaric  acid,  and  racemic  acid  is  not  formed  directly.  Measurements 
of  rotation  recorded  in  the  paper  make  it  probable  that  the  catalytic 
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effect  of  alkalis  in  accelerating  racemisation  is  associated  with  the 
replacement  of  hydroxylic  hydrogen  by  metals.  A  compound  of  this 
kind,  disodium  sodiotartrate,  C02Na-CH(ONa)-CH(OH)-C02Na,  has 
been  isolated  from  the  strongly  alkaline  solutions  of  sodium  tartrate, 
and  found  to  have  a  transition  point  at  51 '5°. 

Potassium  does  not  so  readily  form  such  a  compound,  and  in 
harmony  with  this  it  is  found  that  potassium  hydroxide  does  not  have 
as  marked  a  catalytic  effect  on  racemisation  as  sodium  hydroxide. 

Incidentally,  a  method  is  described  for  the  investigation  of  strongly 
alkaline  solutions,  depending  on  the  determination  of  the  rate  at  which 
phenolphthalein  solutions  are  decolorised  (compare  McCoy,  Abstr., 
1904,  ii,  512).  This  method  was  devised  in  the  course  of  an  attempt 
to  establish  a  relationship  between  the  rate  of  racemisation  and  the 
number  of  hydroxyl  ions  present.  Although  the  attempt  was  un- 
successful, it  was  found  that  the  number  of  hydroxyl  ions  in  strong 
potash  or  soda  solutions  is  generally  increased  by  the  addition  of 
potassium  or  sodium  salts,  the  increase  effected  by  potassium  salts 
being  greater  than  the  increase  effected  by  sodium  salts.        J.  C.  P.  • 

Retarding  or  Paralysing  Action  Exerted  by  Chloroform,  &c., 
on  the  Reactions  yielding  Organo-magnesium  Compounds. 
Albert  Reychler  {Bull.  Soc.  chim.,  1906,  [iii],  35,  803 — 811). — When 
chloroform  is  added  (1)  before  the  alkyl  haloid  in  the  Grignard  reaction, 
or  (2)  to  a  mixture  in  which  a  reaction  of  this  type  is  already  proceeding, 
or  (3)  to  a  mixture  in  which  such  a  reaction  has  been  started  by  the 
addition  of  a  small  quantity  of  an  exciting  agent  to  the  liquid  consist- 
ing of  ether,  alkyl  haloid,  and  magnesium,  the  reaction  is  inhibited 
either  temporarily  or  permanently,  depending  on  the  quantity  of  chloro- 
form used.  A  similar  retardation  or  paralysis  is  brought  about  by  the 
addition  of  carbon  tetrachloride,  bromoform,  acetone,  or  ethyl  acetate, 
although  the  last  of  these  appears  to  exercise  an  accelerating  action  in 
the  case  of  a  mixture  of  magnesium,  methyl  iodide,  and  ether. 

If  the  Grignard  reaction  may  be  regarded  as  a  fermentative  process, 
starting  at  a  particular  point  and  being  propagated  through  the  mass 
by  reaction  between  contiguous  molecules,  the  retarding  action  of 
chloroform  may  be  explained  by  (1)  the  dilution  of  the  liquid  and  (2) 
the  interposition  of  foreign  particles  between  molecules  which  would 
otherwise  react.  Experiments  designed  to  test  the  validity  of  this 
view  gave  negative  results. 

It  is  suggested  therefore  that  the  production  of  organo-magnesium 
compounds  is  accompanied  by  the  formation  of  catalytic  substances 
capable  of  initiating  changes  of  the  type  by  which  they  themselves  arc 
produced,  and  of  rendering  active  systems  which  would  otherwise 
remain  inert.  These  catalytic  agents,  possibly  substances  of  the  type 
MgRg,  are  probably  highly  reactive  towards  chloroform  and  the  addition 
of  the  latter  therefore  leads  to  a  retardation  of  the  whole  reaction. 

T.  A.  H. 

Substances  existing  in  Three  Liquid  Modifications,  One 
Isotropic  and  Two  Fluid-Crystalline.  Otto  Lehmann  (Zeit. 
phijsikaL  Chem.,  1906,  56,  750— 766).— Cholesteryl  decoate  is  found 
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not  only  to  behave  as  a  crystaJline  fluid  between  82-2^  and  yu-b"^,  but 
to  exist  in  two  modifications  within  these  limits  of  temperature.  The 
change  from  the  one  modification  to  the  other  has  been  observed  under 
the  microscope,  as  the  substance  separated  from  solution  in  a  mixture 
of  aniline  and  amyl  alcohol.  That  this  is  a  case  of  true  dimorphism  is 
further  shown  by  studying  the  effect  of  foreign  admixtures,  but 
for  the  detailed  evidence  of  the  transition,  the  original  must  be 
consulted. 

Two  fluid  crystalline  modifications  appear  to  exist  also  in  the 
following  cases :  cholesteryl  octoate,  isovalerate,  isobutyrate, 
/i-valerate,  propionate,  hexoate,  butyrate,  and  formate.  J.  C.  P. 

Extension  of  the  Field  of  Existence  of  Fluid  Crystals  by- 
Addition  of  other  Substances.  Otto  Lehmanx  (An-n.  Physik, 
1906,  [iv],  21,  181 — 192.  Compare  preceding  abstract). — Supercooled 
ammonium  oleate  exhibits  the  properties  of  fluid  crystals,  but  has  a 
very  fleeting  existence  and  is  very  readily  converted  into  the  stable 
solid  form.  The  stability,  however,  of  the  fluid  crystalline  ammonium 
oleate  is  increased  by  adding  the  isomorphous  potassium  and  sodium 
oleates  or  trimethylamine  oleate.  In  the  case  of  cholesteryl  acetate 
the  fluid  crystalline  monotropic  modification  can  be  obtained  only 
from  the  supercooled  liquid,  but  by  addition  of  cholesteryl  benzoate 
the  field  of  existence  of  the  enantiotropic  modification  is  enlarged. 
Other  substances,  which  do  not  normally  yield  fluid  crystals,  but  can 
be  obtained  in  that  form  by  a  small  addition  of  another  substance,  are 
/)-azophenetole  and  />azoanisole.  Further,  benzyl  j>-azoxycinnamate 
(Vorlander,  this  vol.,  ii,  318)  can  be  made  to  appear  as  fluid  crystals 
by  addition  of  ethyl  ^;-azoxybenzoate.  J.  C.  P. 

Spiral  Arrangement  in  Crystallised  Substances.  Fredkric 
Wallerant  {Compt.  rend.,  1906,  143,  555 — 557). — Michel  Levy  has 
shown  that  in  some  spherolites  of  chalcedony  the  optical  orientation 
of  the  fibres  varies  continuously  along  their  length ;  this  may  be 
explained  by  assuming  the  fibres  to  have  a  helical  twist  about  their 
long  axi.s.  A  similar  phenomenon  was  observed  by  the  author  in 
several  artificially  crystallised  substances,  especially  when  two  sub- 
stances have  been  hurriedly  crystallised  together  in  the  form  of 
spherolites.  Sodium  nitrate  and  sodium  bromate,  which  although 
isomorphous  only  yield  mixed  crystals  within  certain  limits,  produce 
such  spherolites  when  fused  together.  With  malonamide  and  ;>-azoxy- 
anisole  the  helical  twist  appears  to  be  determined  by  the  presence  of 
saritonic  acid,  and  in  the  case  of  chalcedony  the  water  may  have  had  a 
similar  influence.  L.  J.  S. 

Liquid  Crystals  of  Cholesteryl  Propionate.  Fredkbic  Wallerant 
{Compt.  rend.,  19U6,  143,  605— 606).— Cholesteryl  propionate  exists 
in  two  solid  modifications,  one  unstable  and  slightly  doubly  refracting, 
and  the  other  biaxial  and  highly  doubly  refracting.  The  latter 
frequently  crystallises  in  spherolites,  the  fibres  forming  a  spiral 
round  one  of  the  bisectoi's  of  the  optic  axes  ;  if  such  a  crystal  is  care- 
fully heated, it  is  converted  into  a  uniaxial  liquid  cry.stal  which  exhibits 
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the  same  spiral  formation  and  has  its  optic  axis  parallel  to  the  mean 
axis  of  the  solid  crystal. 

The  author  finds  that  the  property  of  diffusing  a  coloured  light, 
observed  by  Eeinitzer  in  the  case  of  liquid  crystals,  is  confined  to 
sections  which  are  perpendicular  to  the  optic  axis,  and  if  the  crystal 
is  fused  and  allowed  to  cool  gradually  it  is  somewhat  suddenly 
converted  into  liquid  crystals  in  the  form  of  a  radiating  star  which 
exhibit  the  phenomenon  of  the  black  cross  and  do  not  diffuse  light,  the 
fibres  being  parallel  to  the  optic  axis ;  on  removing  the  cover  glass  the 
stellate  clusters  are  destroyed,  and  the  liquid  becomes  homogeneous 
and  diffuses  light  from  all  points  of  its  surface.  M.  A.  W. 

Liquid  Crystals  of  Ammonium  Oleate.  Fredekic  Wallerant 
(Compt.  rend.^  1906,  143,  694 — 695). — Liquid  crystals  of  ammonium 
oleate  exhibit  in  convergent  polarised  light  a  good  uniaxial  interference 
figure,  the  optical  sign  of  which  is  positive.  The  alterations  of  the 
optical  character  with  changes  of  temperature  indicate  that  there  are 
four  crystalline  modifications  of  this  compound.  L.  J.  S. 

Connexion  between  the  Critical  Temperatures  of  Gases  and 
Vapours  and  their  Absorption  Coefficients,  and  the  Viscosity 
of  the  Solvent  Medium.  Wm.  Tate  {Met/d.  k.  VttensL  Akad. 
Nohelinstitut,  1906,  1,  No.  4,  1—9.  Compare  Winkler,  Abstr.,  1892, 
556  ;  this  vol.,  ii,  342 ;  Rex,  this  vol.,  ii,  342). — The  relationship 
enunciated  by  Winkler  that  the  change  in  the  absorption  coeflicient  of 
a  gas  with  the  temperature  is  proportional  to  the  change  in  the 
viscosity  of  the  solvent  is  shown  to  be  at  variance  with  experimental 
data.  The  value  of  the  constant  in  Winkler's  equation  {loc.  cit.)_is  not 
determined  by  the  number  of  atoms  in  the  molecule  of  the  gas. 

It  is  shown  that  the  data  of  Winkler  and  Rex  satisfy,  however,  the 

relationship,  K=  {/x^  -  tJitiH-o)-i^o!^Q  -  Pt)'{  jTkH\v),  i"  which  /uq  and  /x< 
denote  the  coefficients  of  viscosity  of  water,  ;8o  and  Pt  the  absorption 
coefficients  of  the  gas  at  0°  and  f  respectively,  T^  the  critical  tempera- 
ture of  the  gas  and  2\o  the  mean  temperature  of  the  solution.  For 
gases  with  very  different  critical  temperatures  the  value  of  K  is  very 
approximately  0" 90  for  the  temperature  interval  0 — 20°.  The  relation- 
ship may  inversely  be  employed  to  deduce  the  critical  temperature  of  a 
gas  or  vapour  from  the  variation  of  its  absorption  coefficient  with  the 
temperature.  H.  jM.  D. 

Apparatus  for  Measuring  the  Solubility  of  Solids  in  Liquids. 
P.  P.  Veimaun  {J.  Hush.  Fhys.  Chein.  ,Soc.,  1906,  38,  i,  228— 2;}4).— 
The  apparatus  here  described  depends  on  the  same  principle  as  that  of 
Victor  Meyer,  but  differs  from  all  others  so  far  devised  in  the  follow- 
ing features.  (1)  The  total  absence  of  glass  taps  or  rubber  joints  in 
contact  with  the  liquid  under  investigation.  (2)  The  rapidity  with 
which  small  quantities  can  be  removed  for  trial.  (3)  No  suction  need 
be  applied,  whatever  the  nature  of  the  substances  employed.  (4)  The 
filtration  can  be  observed  and  regulated  easily.  (5)  Filtration  need 
not  be  resorted  to  when  the  solid  settles  easily  to  the  bottom  of  the 
vessel.  A  figure  and  a  full  description  of  the  appamtns  and  tlie 
method  of  working  it  are  given.  '/'    K 
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The  Mechanism  of  lonisation  by  Solution.  Gustav  Hinrichs 
(Compt.  rend.,  1906,  143,  549 — 550). — A  theoretical  paper  in  which 
the  following  explanation  is  atlvanced  of  the  phenomena  of  solution 
and  ionisation.  When  sodium  chloride  dissolves  in  water  its  molecules 
are  separated  from  one  another  by  the  mechanical  acti'>n  of  the  rapidly 
rotating  molecules  of  the  water.  The  friction  thus  set  up  produces 
statical  electricity  which  cannot  excape  owing  to  the  water  beiug  a  non- 
conductor, the  two  atoms  of  the  salt  molecule  become  charged,  the 
sodium  atom  receiving  the  positive  and  the  chlorine  atom  the  negative 
electron,  dissociation  of  the  chemical  eombination  of  the  two  atoms 
then  occurs,  and  the  atoms,  each  charged  with  an  electron,  become  the 
ions.  M.  A.  W. 

Solution  of  Metals.  III.  Tycho  Ebicson-Auren  and  Wilhelm 
Palmaer  {Zeit.  physikcd.  Chem.,  1906,  66,  689 — 702.  Compare  Abstr., 
1902,  ii,  64;  1903,  ii,  718).— A  reply  to  Brunner  (Abstr.,  1905, 
ii,  235),  and  a  criticism  of  the  latter's  diffusion  theory  of  solution  as 
applied  to  metals.  J.  C.  P. 

The  Separation  of  Liquids  into  Layers.  F.  W.  Smirnoff  {J. 
Buss.  Phys.  Cheni.  Soc.,  1906,  38,  i,  5 — 6). — At  a  given  temperature 
the  effect  of  any  one  group  of  metals  on  the  separation  of  i^obutyvic 
acid  and  water  into  layers  increases  with  decreasing  atomic  weight  of 
the  metal ;  the  effect  also  increases  on  passing  from  the  first  to  the 
second  group,  and  from  the  second  to  the  third.  For  acid  radicles  the 
effect  increases  in  the  order  :  NOg,  Br,  80^/2,  CI ;  KI  decomposes. 
The  action  of  a  salt  is  due  to  its  tendency  in  solution  to  become 
associated  with  the  solvent.  Thus  the  greater  the  tendency  of  the 
radicles  or  elements  to  form  such  associations,  the  less  will  be  the 
amount  required  to  induce  separation.  Z.  K. 

Agglutination  and  Allied  Reactions  from  the  Physical 
Standpoint.  I.  B.  H.  Buxtox  and  Philip  Shaffer  {Zeit.  physikal. 
C/iein.,  1906,  67,  47 — 63). — For  a  number  of  electrolytes  the  smallest 
concentrations  which  suffice  to  cause  the  coagulation  of  mastic,  bacteria, 
and  agglutinin  bacteria  are  tabulated,  and  the  results  are  on  the  whole 
in  good  agreement  with  those  of  Bechhold  (Abstr.,  1904,  ii,  650).  The 
factors  generally  considered  to  govern  the  efficiency  of  the  positive  ion 
in  causing  flocculation  are  (1)  the  degi-ee  of  electrolytic  dissociation, 
(2)  the  valency,  (3)  the  mobility  of  the  ion,  (4)  the  electrolytic 
solution  tension.  To  these  the  authors  add  hydrolysis  as  an  important 
factor. 

Coagulation  is  not  due  alone  to  mere  neutralisation  of  the  charges 
carried  by  the  colloid,  and  probably  the  ability  of  tlie  colloid  particles 
to  adsorb  electrolytes  or  to  form  solid  solutions  comes  into  play.  The 
authors'  experiments  indicate  that  in  some  cases,  such  as  the  coagula- 
tion of  mastic  by  lead  sjilts,  there  is  a  permanent  union  between  the 
electrolyte  and  the  suspension. 

Bacteria  and  agglutinin  bacteria  when  suspended  in  water  are  alike 
in  th:»t  thoy  both  trnvpl  «<>  tlio  anode  under  the  influence  of  an  rlof^trtr 
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cui'rent,  but  the  suspension  of  the  latter  is  much  less  stable  than  that 
of  the  former. 

In  studying  the  action  of  those  electrolytes  which  cause  the  coagula- 
tion of  bacteria,  the  authors  find  that  the  flocculation  takes  place  only 
when  the  concentration  of  the  electrolyte  lies  between  certain  limits. 
Solutions  of  the  electrolyte  outside  this  zone,  either  more  concentrated 
or  more  dilute,  fail  to  cause  precipitation.  On  the  other  hand,  the 
behaviour  of  iron,  chromium,  and  aluminium  salts  in  regard  to  the 
coagulation  of  mastic  is  peculiar,  in  that  there  are  certain  gaps  in  the 
concentration  of  the  electrolyte  withinj  which  no  flocculation  takes 
place.  J.  C.  P. 

Agglutination  from  the  Physical  Standpoint.  II.  A  Com- 
parison of  various  Suspensions.  B.  H.  Buxton  and  Oscar 
Teague  {Zeit.  physikal.  Chem.,  1906,  57,  64 — 75). — The  work  described 
in  the  previous  abstract  has  been  extended  by  the  study  of  other 
suspensions.  The  general  conclusions  are  in  harmony  with  the  results 
already  recorded.  J.  C.  P. 

Agglutination  from  the  Physical  Standpoint.  III.  The 
Electrical  Charge  carried  by  the  Suspended  Particles.  Oscar 
Teague  and  B.  H.  Buxton  {Zeit.  'physikal.  CJiem.,  1906,  57,  76—89. 
Compare  the  two  preceding  abstracts). — Unorganised  suspensions, 
bacteria  and  agglutinin  bacteria,  all  carry  a  negative  charge  and  travel 
towards  the  anode  when  in  pure  water.  In  presence  of  an  electrolyte, 
however,  and  subject  to  certain  conditions  of  concentration,  the  charge 
on  the  suspensions  of  bacteria  becomes  a  positive  one.  The  theory  of 
this  is  discussed  in  the  paper.  J.  C.  P. 

Nature  of  Coagulation.  Nicola  Pappada  (Gazzetta,  1906,  36, 
ii,  259 — 264). — Since  hydrogels  precipitated  by  electrolytes  contain 
only  the  colloidal  matter  and  not  the  electrolyte,  the  change  cannot 
be  due  to  chemical  reactions,  but  must  depend  solely  on  catalytic 
processes.  The  precipitation  is  not  brought  about  merely  by  diffusion, 
because  non-dissociated,  dissolved,  diffusible  organic  substances  are 
devoid  of  this  power  of  coagulation. 

The  author's  investigations  of  the  coagulation  of  dilute,  colloidal  solu- 
tions of  silicic  acid,  prussian  blue,  copper  ferrocyanide,  and  silver  show 
that :  (1)  the  coagulating  action  of  electrolytes  with  univalent  cations 
increases  with  the  velocity  of  hydro-diffusion  of  the  latter.  The  follow- 
ing series  gives  these  cations  in  decreasing  order  of  magnitude  of  either 
their  velocity  of  hydro-diffusion  or  their  coagulating  action:  H,  Cs,  Rb, 
K,  NH4,  Na,  Li  ;  in  the  case  of  silicic  acid,  hydrogen  is  an  exception. 
(2)  For  electrolytes  with  bivalent  cations,  the  coagulating  action 
varies  in  the  same  way,  but  is  greater  than  with  electrolytes  having 
univalent  cations.  (3)  The  same  is  the  case  with  electrolytes  con- 
taining tervalent  cations.  It  is  concluded  that  the  coagulating  action 
of  an  electrolyte  depends  only  on  the  velocity  of  diffusion  and  the 
electric  charge  of  the  cations. 

Bacteria  are  preci[)itated  in  the  same  manner  as  inorganic  suspen- 
sions and  colloids,  and  they  are  also  transported  towards  the  anode  by 


GENERAL   AND    PHYSICAL   CHEMISTRY.  841 

an  electric  current,  so  that  they,  too,  must  have  a  negative  electric 
charge. 

The  reason  for  water  becoming  positively  charged  and  proceeding 
towards  the  cathode,  whilst  the  suspended  particles  pass  in  the 
direction  of  the  anode,  rests  on  the  experimental  observation  that 
substances  having  a  high  dielectric  constant,  when  in  contact  with 
other  substances  having  a  lower  dielectric  constant,  become  positively 
charged. 

The  mechanism  of  the  precipitation  of  a  colloid  by  an  electrolyte  is 
explained  as  follows  :  the  electrolyte  diffuses  in  the  form  of  ions  into 
the  solution  of  the  colloid,  the  particles  of  which  are  impermeable  to 
the  ions,  and  hence  receive  blows  tending  to  withdraw  from  the 
particles  their  condition  of  minute  suspension,  the  time  required  for 
this  depending  on  the  velocity  of  diffusion  of  the  ions.  Ions  charged 
with  positive  electricity  neutralise  the  ne<iative  charges  of  the 
particles,  the  charges  of  the  same  cations  being  re-established  by  the 
water  giving  up  its  charge  to  them.  Suspension  of  the  particles  being 
only  possible  when  they  carry  a  negative  charge,  precipitation  must 
ensue  T.  H.  P. 

Action  of  Electrolytes  on  Colloidal  Solutions.  E.  F. 
Burton  {Phil.  Mag.,  1906,  [vi],  12,  472 — 478). — Coagulation  of 
colloids  takes  place  most  rapidly  at  the  isoelectric  point,  that  is,  when 
the  colloid  particles  are  uncharged  and  do  not  move  in  an  electric  field. 
The  effects  of  uni-,  bi-,  and  ter-valent  ions  in  this  re.-pect  differ  greatly, 
the  coagulative  powers,  according  to  the  results  of  Linder  and  Picton, 
being  1  :  35  :  1023  (Trans.,  1895,  67,  63),  these  values  being  also  in 
accord  with  Whetham's  theoretical  deduction.  The  coagulative  power 
of  quadrivalent  ions,  however,  was  found  by  Linder  and  Picton  to  be 
small,  a  result  not  in  accord  with  the  theory  (Trans.,  1905,  87,  1906). 
The  author's  experiments  with  colloidal  solutions  of  silver  and  gold 
prove  that  the  addition  of  aluminium  sulphate  in  small  quantities 
causes  first  a  decrease  in  the  charge  of  the  particles  and  ultimately  a 
reversal.  The  solution  passes,  at  the  isoelectric  point,  through  a  state 
of  maximum  instability,  becoming  again  stable  when  more  of  the 
electrolyte  is  added,  and  the  author  suggests  that  it  is  possible  that 
with  the  quadrivalent  ions  the  isoelectric  point  is  so  easily  overstepped 
that  its  existence  might  be  easily  overlooked  and  the  coagulative 
power  hence  greatly  underestimated.  The  charge  on  the  colloidal 
silver  is  calculated  as  equal  to  0()4  of  that  on  the  equivalent  amount 
of  a  univalent  ion,  the  corresponding  number  in  the  case  of  colloidal 
gold  being  012.  L.  M.  J. 

Literature  of  the  Colloids.  Alexander  P.  Saban^eff  {J.  Kuss. 
Phya.  Chem.Soc,  1900,38,  i,  141— 144).— A  critici.sm  of  the  biblio- 
graphy of  the  colloids  by  MuUer  (Abstr.,  1904,  ii,  392).  Z.  K. 

Vacuum  Distilling  Apparatus  for  Solid  Substances.  Hugo 
Haehn  i^Zeit.  angeic.  Cheni.,  1906,  19,  1669  — 1670).— The  Bruhl 
apparatus  is  recommended,  but  the  exit  tube  of  the  Claisen  frac- 
tionating flask  is  connected  with  a  condenser  which  projects  into  the 


842  ABSTRACTS   OF    CHEMICAL    PAPERS. 

receiver  chamber.  Through  the  condenser  hot  paraffin  oil  is  circulated, 
so  that  the  inner  tube  of  the  condenser  can  be  kept  at  a  temperature 
hifjher  than  the  melting  point  of  the  svibstance  distilling.  A  figure  of 
the  apparatus  is  given  in  the  original.  L.  de  K. 

Safety  Condenser  for  Extractions  with  Inflammable. 
Solvents.  Adolphe  Besson  {Chem.  Ccoitr.,  1906,  ii,  993  ;  from 
Collegium,  1906,  222 — 223). — The  upper  end  of  the  reflux  condenser 
is  fitted  with  a  cork,  through  which  passes  a  tube,  bent  so  that  it  may 
be  connected  by  a  rubber  tube  to  an  opening  in  the  water  jacket  of  the 
condenser.  If,  owing  to  too  vigorous  boiling,  the  solvent  should  rise  to 
the  top  of  the  condenser,  it  passes  into  the  jacket  and  is  carried 
away  by  the  water.  An  additional  opening  in  the  water  jacket 
serves  to  hold  a  water  trap.  P.  H. 

Simple  Modification  of  a  Soxhlet  Condenser  for  Recover- 
ing the  Solvent.  Napoleone  Passerini  {C/iem.  Centr.,  1906,  ii, 
993  ;  from  Staz.  sperim.  agrar.  ital.,  39,  33 — 34). — The  lower  end 
of  the  reflux  condenser,  which  is  connected  to  a  Soxhlet  extraction 
apparatus  by  means  of  an  adapter,  is  bent  so  as  to  admit  of  its  being 
turned  through  an  angle  of  180°,  and  used  as  an  ordinary  condenser 
for  distilling  off  the  solvent.  P.  H. 


Inorganic    Chemistry. 


Autoxidation  and  Oxidation  with  Nitric  Oxide.  Wilhelm 
Manchot  {Ber.,  1906,  39,  3510— 3511).— When  organic  dihydro- 
compounds  such  as  oxanthranol,  indigo-white,  and  hydrazobenzene 
undergo  autoxidation,  the  reaction  occurs  according  to  the  following 
equation  :  RHg  -I-  O.2  =  K  -f  HgOg,  a  molecule  of  hydrogen  peroxide 
being  formed  for  each  molecule  of  oxygen  absorbed.  That  this  forma- 
tion of  hydrogen  peroxide  is  due  to  the  two  linked  oxygen  atoms,  and 
that  this  chain  is  still  intact  in  the  peroxide  itself  may  be  shown  by 
the  fact  that  when  the  oxidation  is  effected  by  a  substance  not  con- 
taining linked  oxygen,  then  the  formation  of  peroxide  does  not  occur. 
A  convenient  oxidising  agent  for  this  demonstration  is  nitric  oxide, 
which  reacts  in  accordance  with  the  following  equation  :  RHg  4-  2N0  = 
R-f  HgO  +  NgO.  G.  T.  M. 

Electrolytic  Chlorine.  Paul  Ferchland  {Chem.  Centr.,  1906,  ii, 
1157—1158;  from  Mektroc/uim.  Zeit.,  1906,  13,  114— 119).— In  spite 
of  frequent  statements  to  the  contrary,  electrolytic  chlorine  is  identical 
with  chlorine  prepared  by  other  processes.  The  peculiar  action  of  this 
chlorine  in  the  preparation  of  bleaching  powder  is  attributed  to  its 
containing  carbon  dioxide  derived  from  the  oxidation  of  the  electrodes. 
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Chloriue  prepared  by  tlie  electrolytic  process  contains  from  10  to  12 
per  cent,  of  carbon  dioxide  ;  this  seems  to  be  due,  not  to  secondary 
reactions,  but  to  a  Avandering  of  the  ions — some  of  the  hydroxyls  from 
the  alkali  passing  through  the  diaphragm  to  the  anode ;  if  two 
diaphragms  are  nsed,  the  space  between  them  becomes  alkaline.  The 
amount  of  carbon  dioxide  in  the  cathode  space  is  in  practice  never 
less  than  6  per  cent.,  even  when  the  potassium  chloride  is  still  fresh, 
but  it  can  be  reduced  to  1  or  2  per  cent,  by  employing  two  diaphriigms 
and  maintaining  a  continuous  circulation  of  potassium  chloride.  At 
lower  temperature.*,  which  are  not  attainable  on  a  large  scale,  more 
oxygen  than  carbon  dioxide  is  obtained  and  also  a  little  carbon 
monoxide  ;  at  higher  temperatures,  the  electrodes  are  attacked  by  the 
oxygen.  P.  H. 

Equilibrium  in  the  Deacon  Process.  Gilbert  N.  Lewis  {J. 
Amer.  Chem.  Soc,  1906,  28,  1380— 1395).— A  method  has  been 
devised  for  determining  the  condition  of  equilibrium  of  the  reaction 
4HCI  +  ©2  =  2HoO  +  2Clo  at  different  temperatures.  The  apparatus  is 
described  with  the  aid  of  a  diagram. 

The  catalyst,  cupric  chloride,  does  not  reach  a  constant  state  for 
several  days,  and  it  is  therefore  necessary  to  pass  a  mixture  of  given 
composition  over  it  until  a  stationary  condition  is  attained.  The  time 
required  to  establish  equilibrium  in  the  gases  was  found  to  increase 
as  the  temperature  was  diminished  and  as  the  proportion  of  oxygen 
was  reduced.  Experiments  wore  made  at  352^,  386'^,  and  419°  with 
mixtures  of  oxygen  and  hydrogen  chloride  in  various  proportions.  The 
results  obtained  at  a  constant  temperature  were  found  to  be  in  accord- 
ance with  the  law  of  mass-action.  The  yield  of  chlorine  from  a  given 
mixture  is  greater  the  lower  the  temperature,  ^nd  the  change  of  the 
efiuilibrium  constant  is  in  good  agreement  with  van't  HofE's  equation 
dlnK/dT -  Q/Ii'n,  where  K  is  the  equilibrium  constant  in  terms  of 
partial  pressures,  T  the  absolute  temperature,  Ji  the  gas  constant,  and 
Q  the  total  heat  developed  when  the  reaction  occurs  at  constant  pres- 
sure. It  is  shown  that  the  equilibrium  constant  of  the  Deacon  re- 
fiction  at  any  temperature  can  be  calculated  from  the  equation 
logA'=  (1509/7')  -  1-81 1.  The  value  thus  obtained  at  1537°  agrees  with 
Liiwenstein's  results  (this  vol.,  ii,  272)  on  the  dissociation  of  water 
and  hydrogen  chloride  at  that  temperature. 

From  the  equilibrium  constant  of  the  Deacon  reaction  at  25°  and 
the  free  energy  of  formation  of  hydrogen  chloride  as  calculated  from 
Dolezalek's  results  (Abstr.,  1898,  ii,  421),  the  E.Af.F.  of  the  hydrogen- 
oxygen  cell  is  found  to  be  1-207  volts,  a  value  which  is  in  good 
agreement  with  that  obtained  by  an  entirely  different  method 
(iesciibed  in  an  earlier  paper  (this  vol.,  ii,  262).  E.  G. 

The  Existence  of  Bromine  Chloride.  Paul  LEnEAU  {Compt. 
rend.,  1906,  143,  589—591). — When  a  mixture  of  bromine  and 
chlorine  in  equivalent  quantities  is  cooled  at  -5S°  it  separates  into  a 
liquid  and  a  .'<olid  phase  containing  32  and  2484  per  cent,  of  chlorine 
respectively,  the  percentage  of  chlorine  in  the  original  mixture  being 
.■^•t-Tl.      Knrther,  if  tho  mixture  is  cooled  to       sft^  and  satumted  with 
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chlorine,  an  orange-red  liquid  is  obtained  which  deposits  mixed 
crystals  of  bromine  and  chlorine  when  heated  at  different  temperatures 
and  then  cooled.  Finally,  the  cooling  curve  of  mixtures  of  chlorine 
and  bromine  consists  of  a  slightly  concave  line  joining  the  melting 
points  of  bromine  (-7'3°)  and  chlorine  (-102-5°),  but  showing  no 
maximum  points ;  it  follows,  therefore,  that  bromine  and  chlorine 
form  mixed  crystals,  but  that  no  compound  of  the  two  elements  exists. 
The  so-called  "  bromine  chloride  "  of  Bornemann  (Abstr.,  1878, 11)  and 
the  "  bromine  trichloride  "  of  Thomas  and  Dupuis  (this  vol.,  ii,  662)  are 
respectively  a  solution  of  chlorine  in  bromine  and  mixed  crystals  of 
the  two  elements.  M.  A.  W. 

The  Liquefaction  of  Air  by  Expansion  with  Performance 
of  External  Work.  Georges  Claude  {Compt.  rend.,  1906,  143, 
583 — 584). — When  the  liquefying  apparatus  previously  described  (this 
vol.,ii,16,17)  is  fed  with  cooled  oxygen  below  its  critical  pressure  instead 
of  with  cooled  and  compressed  air,  the  efficiency  of  the  machine  is  in- 
creased in  the  ratio  of  0"95  :  0*85,  and  the  oxygen  thus  employed  is 
recovered  at  a  later  stage  of  the  operation  and  can  be  used  again  for 
the  same  purpose.  M.  A.  W. 

Mixtures  of  Liquid  Oxygen  and  Nitrogen.  Alfred  Stock 
and  Carl  Nielsen  {Ber.,  1906,  39,  3393—3397.  Compare  Erdmann 
and  Bedford,  Abstr.,  1904,  ii,  557;  Inglis  and  Coates,  Trans.,  1906, 
89,  886). — When  a  mixture  of  pure  liquid  oxygen  and  nitrogen  is 
allowed  to  boil  for  some  time  a  residue  of  pure  oxygen  is  obtained. 
The  oxygen  was  prepared  from  a  mixture  of  potassium  chlorate  and 
mangano-manganic  oxide  and  the  nitrogen  from  a  solution  of  sodium 
nitrite,  ammonium  chloride,  and  potassium  dichromate.  The  gases 
were  liquefied  by  means  of  liquid  air  through  which  a  rapid  stream  of 
hydrogen  was  bubbled.  Thirty  c.c.  of  a  mixture  containing  1 1  '6  per  cent, 
of  nitrogen  when  evaporated  to  7  c.c.  contained  no  nitrogen.  When 
liquid  nitrogen  and  oxygen  in  molecular  proportions  are  mixed  at 
-  197°  an  increase  in  temperature  of  0*5°  and  a  decrease  in  volume  of 
about  0"5  per  cent,  can  be  observed.  J.  J.  S. 

Preparation  of  Ozone.  Carl  D.  Harries  {Ber.,  1906,  39 
3667 — 3670.  Compare  this  vol.,  i,  225,  and  Jannasch,  this  vol., 
ii,  577). — In  the  preparation  of  ozone,  ten  Berthelot  tubes  have 
been  used  (a)  in  parallel  and  {h)  end  to  end.  When  the  oxygen  passes 
through  at  the  rate  of  0*5  litre  per  minute,  the  yield  of  ozone  is  much 
the  same  in  the  two  cases,  namely,  some  10  per  cent.  When  only  five 
tubes  are  used,  the  second  arrangement  gives  somewhat  the  better  yield 
and  the  same  holds  good  when  the  rate  of  flow  is  increased  to  1  litre 
per  minute,  but  in  both  sets  of  experiments  the  results  are  low  com- 
pared with  the  yields  obt|»ined  with  ten  tubes  and  the  slower  rate  of 
flow.  With  a  flow  of  02 — 025  litre  per  minute  and  ten  tubes  end  to 
end,  the  percentage  of  ozone  can  be  raised  to  thirteen.  The  system  of 
parallel  tubes  is  more  convenient  although  the  yields  of  ozone  are 
smaller.  J.  J.  •*'. 
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Thermal  Relationships  between  Ozone,  Nitric  Oxide,  and 
Hydrogen  Peroxide.  I.  Fraxz  Fischer  and  Haxs  Mabx  (Ber., 
1906,  39,  3631—3647.  Compare  Fischer  and  Braehmar,  this  vol.,  ii, 
224  ;  Fischer  and  Mark,  ibid.,  ii,  606  ;  Warburg  and  Leithauser,  ifiic?., 
ii,  740). — Dried  and  purified  air  was  admitted  through  a  slit  10  mm. 
long  and  1  mm.  wide  to  a  Nernst  filament  (05  ampere)  placed  1  mm. 
from  the  slit.  The  tube  containing  the  filament  was  surrounded  with 
cold  water  and  the  issuing  gases  tested  by  means  of  tetramethyl-/>- 
diaminodiphenylmethane  (this  vol.,  ii,  627).  The  colour  changes  show 
that  when  the  rate  of  flow  of  the  air  is  small,  2  8  m.  per  second, 
nitric  oxide  is  the  chief  product  formed,  but  with  a  rate  of  6*2  m.  per 
second,  mainly  ozone  is  formed.  The  change  occurs  when  the  rate  is 
about  5 '2  m.  per  second.  The  time  required  to  give  the  coloration 
diminishes  rapidly  as  the  rate  of  flow  increases.  With  moist  air,  the 
formation  of  ozone  can  only  be  observed  with  a  higher  velocity, 
namely,  7  3  m.  per  second,  and  even  then  only  very  slowly.  With  a 
velocity  of  31  m.  per  second  no  trace  of  nitric  oxide  is  produced. 
When  moist  air  is  used,  hydrogen  peroxide  is  formed  in  addition  to, 
and  also  in  place  of,  ozone.  This  peroxide  condenses  with  the  water 
in  the  cold  tube  and  does  not  pass  out  with  the  ozone.  The  following 
values  have  been  obtained  for  air  containing  varying  amounts  of 
water  vapour  : 

Oj  litre.     HoO.,  titre. 

Dried  with  phosphoric  anhydride 1*12  — 

„         „     concentrated  sulphuric  acid  0'90  — 

„         „     48  per  cent.  „  ,,     0-105         — 

Passed  through  water  at  11-3° 0070      0011 

,.       „  36"^     0-054     0-031 

„       „  60^     0-039      0074 

These  numbers  indicate  that  the  first  traces  of  moisture  les.sen  the 
yield  of  ozone  by  catalytic  action,  whereas  larger  quantities  of  water 
vapour  gradually  increase  the  yield  of  hydrogen  peroxide  at  the 
expense  of  the  ozone. 

The  influence  of  the  rate  of  flow  of  dry  air  on  the  yield  of  ozone  has 
been  investigated.  The  best  yield  was  obtained  with  a  velocity  of 
57 — 63  mm.  per  second,  namely,  0-02  per  cent,  of  the  air  used.  The  paper 
concludes  with  a  statement  of  the  best  conditions  under  which  ozone, 
hydrogen  peroxide,  or  nitric  oxide  alone  or  a  mixture  of  any  two  or 
of  all  three  may  be  most  readily  obtained  by  heating  and  subsequent 
cooling  of  air,  with  or  without  moisture.  J.  J.  S. 

Molecular  Weights  of  certain  Inorganic  Substances.  Ernst 
Beckmank  (Z(ft7.  (uiorg.  Chem.,  1906,61,  96 — 115.  Compare  A bstr., 
1904,  ii,  235). — The  molecular  weight  of  aluminium  bromide  in 
bromine  corresponds  with  the  formula  AL^Br^  both  at  the  boiling  and 
freezing  points.  Sulphur  enters  into  chemical  combination  with 
bromine,  giving  S-.Brj  molecules,  whilst  sulphuryl  chloride,  SjClj,  has 
the  normal  molecular  weight  in  the  same  solvent. 

The  boiling-point  elevation  constant  for  chlorine,  determined  by  using 
perclilnrof tli'iMf   f'f'],^  and  carbon  tetrachloride  as    solutes,  is   165. 
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When  freshly  dissolved  in  liquid  chlorine,  sulphux-  is  present  as  Sg  mole- 
cules, but  it  slowly  changes  into  sulphuryl  chloinde.  The  latter  has  the 
normal  formula  SgClg  in  boiling  chlorine,  but  at  higher  temperatures 
undergoes  partial  decomposition  with  formation  of  reddish-brown  sulphur 
dichloride,  SClg,  which  also  has  the  normal  formula  in  this  solvent. 

Sulphur  and  selenium  seem  to  form  monoatomic  molecules  in  dilute 
solution  in  sulphuryl  chloride.  The  elevation  constant  for  the  latter 
solvent  is  about  5°. 

The  molecular  weights  of  stannic  iodide  and  antimony  and  arsenic 
tri-iodides  in  tin  tetrachloride,  and  in  phosphorus,  arsenic  and  antimony 
trichlorides,  are  abnormally  small  (one-third  to  one-half  the  normal 
values),  as  is  the  molecular  weight  of  arsenious  oxide,  As^Og,  in  the  two 
last-mentioned  solvents.  Other  observers  (Walden,  Abstr.,  1902,  ii, 
247;  Garelli  and  Bassani,  Abstr.,  1901,  ii,  541)  have  obtained  corre- 
sponding results  by  the  cryoscopic  method,  and  it  is  suggested  that  the 
anomalies  are  largely  due  to  chemical  combination  between  solvent  and 
solute  and,  to  some  extent,  to  ionisation. 

In  tin  tetrachloride  and  arsenic  trichloride,  sulphur  gave  results 
pointing  to  the  formula  iSg.  G.  S. 

Surface  Tension  of  Fused  Sulphur.  H,  Zickendraht  {Ann. 
Physik.,  1906,  [iv],  21,  141 — 154). — One  end  of  a  glass  tube  of  known 
diameter  was  kept  under  the  surface  of  the  fused  sulphur,  and  the 
pressure  which  just  sufficed  to  force  bubbles  of  some  gas  from  the  end 
of  the  tube  was  determined.  From  the  radius  of  the  tube  and  the 
observed  pressure,  the  surface  tension  was  calculated.  From  the  melt- 
ing point  up  to  160°  there  is  a  gradual  fall  in  the  value  of  the  surface 
tension.  At  160°  a  minimum  value  of  about  6  mg.  per  mm.  is  reached, 
and  thereafter  there  is  a  rise  up  to  a  maximum  about  250°,  at  which 
temperature  the  value  of  the  surface  tension  is  about  12  mg.  per  mm. 
After  the  maximum  there  is  a  rapid  fall  in  the  surface  tension  to  about 
300°,  and  subsequently  a  gradual  fall  may  be  observed  up  to  the  boil- 
ing point  of  the  snlphur,  at  which  temperature  the  surface  tension  is 
about  45  mg.  per  mm.  In  view  of  the  results  obtained  the  author 
suggests  that  above  160°  a  new  modification  of  sulphur  exists — a 
modification  to  which  the  name  of  8-sulphur  is  given.  J.  C.  P. 

Sulphuric  Acid  Contact  Process.  Lothau  AVOhler,  A.  Foss, 
and  W.  Pluddemann  {Ber.,  1906,  39,  3538— 3549).— When  a  mixture 
of  sulphur  dioxide  and  oxygen  is  passed  under  comparable  conditions 
over  aebestos  charged  with  (1)  platinum,  (2)  platinum  monoxide,  or  (3) 
platinum  dioxide,  the  catalytic  efficiency  of  the  metal  is  found  to  exceed 
that  of  either  oxide.  The  activity  of  the  asbobtos  charged  with  the 
oxides  increases  as  time  goes  on,  and  this  increased  efficiency  is  the 
consequence  of  gradual  reduction  of  the  oxides.  A  comparison  of 
palladium  and  palladium  monoxide  gave  a  similar  result.  The  authors 
find  further  that  whereas  of  the  three  metals,  platinum,  palladium,  and 
iridium,  the  first-named  forms  the  least  stable  oxides,  and  the 
last-named  the  most  stable  oxides,  the  temperature  of  maximum  cata- 
lytic efficiency  is  lowest  for  platinum  and  highest  for  palladium.  It 
thus  appears  that  the  catalytic  action  of  the  platinum  metals  in  the 


INORGANIC    CHEMISTRY.  847 

contact  process  is  not  due  to  the  intermediate  formation  of  an  exo- 
thermic oxide.  The  observations,  however,  might  be  accounted  for  by 
the  existence  of  an  endothermic  oxide  formed  at  high  temperatures. 

J.  C.  P. 

Vapour  Tension  of  Liquid  Ammonia.  Otto  Brill  (Ann. 
Physik.,  1906,  [iv],  21,  170— 180).— The  vapour  tension  of  solid 
ammonia  at  -  79-2%  determined  by  a  dynamical  method,  is  36*5  mm. 
of  mercury.  By  a  statical  method  the  values  of  the  vapour  tension  of 
liquid  ammonia  have  been  determined  at  other  temperatures  up  to 
-  33°.  The  melting  point  of  ammonia  is  -  77'7° ;  the  boiling  point 
under  atmospheric  pressure  is  -  33 '0°. 

The  author  uses  his  results  to  test  a  formula  deduced  recently 
hy'SeTust  {Gbttinger  Nach.,  1906)  for  the  variation  of  vapour  tension 
with  temperature,  and  finds  a  good  agreement  between  the  calculated 
and  the  observed  values  of  the  vapour  tension.  Ammonia  behaves  as 
a  slightly  associated  liquid.  J.  C.  P. 

Red  Phosphorus.  A.  Siemens  {Chem.  Centr.,  1906,  ii,  1084 — 1085  ; 
from  Arb.  Kais.  Ges.-A.,  1906,  24,  264— 304).— Mitscherlich's  test 
cannot  be  regarded  as  absolutely  conclusive  for  the  presence  of  traces 
of  yellow  phosphorus  in  the  red  variety,  inasmuch  as  red  phosphorus 
itself  is  able  to  produce  a  similar  although  very  much  fainter 
luminosity.  There  is  no  chemical  reaction  characteristic  for  yellow 
phosphorus  alone,  which  is  not  exhibited  in  less  degree  by  red 
pbosphorus,  but  the  reaction  velocity  of  red  phosphorus  is  much 
slower  than  that  of  yellow  phosphorus.  The  glowing  of  phosphorus  is 
attributed  to  the  formation  of  a  volatile  low  oxide  of  phosphorus.  In 
order  to  detect  yellow  phosphorus  in  red  phosphorus,  5  grams  of  the 
substance  should  be  extracted  for  half  an  hour  with  150  c.c.  of  benzene. 
One  c.c.  of  the  cooled  fi.ltered  solution  is  then  mixed  with  1  c.c.  of 
a  solution  of  1*7  grams  of  silver  nitrate  in  100  c.c.  of  ammonia 
solution  of  sp.  gr.  0*992.  Samples  of  pure  red  phosphorus  give,  after 
the  lapse  of  not  more  than  half  an  hour,  only  a  faint  yellow  coloration, 
whereas  a  precipitate  is  formed  if  any  yellow  phosphorus  was  present. 

Red  phosphorus  is  not  converted  into  the  yellow  variety  by  shock. 
When  red  phosphorus  is  powdered  or  shaken,  it  is  converted  into  a 
more  finely  divided  condition  in  which  it  is  more  soluble  and  also  more 
reactive  than  the  ordinary  red  variety.  A  solution  of  the  more  soluble 
form  left  in  contact  with  unchanged  red  phosphorus  slowly  deposits  its 
phosphorus,  whereas  a  solution  of  yellow  phosphorus  remains  un- 
changed under  similar  conditions.  A  saturated  benzene  solution  of  red 
phosphorus,  evaporated  to  dryness  with  dilute  nitric  acid,  leaves  a 
yellowish-red  solid,  which  is  very  slightly  soluble  in  aqua  regia  ;  the 
solution  is  not  precipitated  by  ammonium  molybdate  or  magnesia 
mixture,  but  is  turnetl  yellow  by  ammonia,  owing  most  probably  to  the 
formation  of  picric  acid.  Yellow  phosphorus  treated  in  the  same  way 
yields  a  solution  which  gives  reactions  for  phosphoric  acid.  On  evaporat- 
ing a  benzene  solution  of  yellow  phosphorus,  a  tough,  yellow,  wax- 
like solid  with  a  very  unplea.sant  odour  remains  Ijt* hind,  which,  when 
]pf^  in  contact  with  red  phosphorus  and  ex()Osed  to  the  light,  is  slowly 
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converted  iuto  red  phosphorus.     A  benzene  solution  of  red  phosphorus 
evaporated  in  the  same  way  behaves  quite  diiferently.  P.  H. 

Hypophosphoric  Acid.  Nicola  Parravano  and  C.  Marino 
(Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  305 — 311.  Compare  this 
vol.,  ii,  744). — By  means  of  conductivity  and  transport  measurements, 
the  authors  show  that  hypophosphoric  acid  has  the  formula  H^PgOg, 
and  that  it  is  resolved  in  solution  into  the  three  ions,  H,  H,  and 
-^2^2^o  >  fiii'ther,  that  normal  solium  hypophosphate  combines  in 
solution  with  molybdic  and  tungstic  anhydrides,  forming  complex 
molybdo-  and  tungsto-hypophosphates.  T,  H.  P. 

Dissociation  of  "Water- Vapour  and  Carbon  Dioxide  at  High 
Temperatures.  Irving  Langmuir  (J.  Amer.  Chem.  Soc,  1906.  28, 
1357—1379.  Compare  Nernst  and  Wartenberg,  Abstr.,  1905.  ii,  629). 
— Experiments  are  described  which  were  undertaken  with  the  object 
of  investigating  the  dissociation  of  water-vapour  and  carbon  dioxide 
around  glowing  platinum  wires.  The  apparatus  employed  is  described 
with  the  aid  of  a  diagram.  The  method  is  simple  and  rapid,  the  only 
serious  difficulty  being  the  determination  of  the  temperature  of  the  wire. 

It  has  been  found  that  the  amounts  of  the  dissociation  products, 
obtained  when  water-vapour  or  carbon  dioxide  is  passed  through  a 
tube  containing  a  glowing  platinum  wire,  corresponds  with  the 
dissociation  equilibrium  at  the  temperature  of  the  wire.  The  degree 
of  dissociation  found  in  the  case  of  water- vapour  was  9 '5  per  cent, 
lower  than  that  obtained  by  Nernst  and  Wartenberg  [loc.  cit.)  and 
7  per  cent,  lower  in  the  case  of  carbon  dioxide.  The  temperature- 
coefficient  of  the  electrical  resistance  of  pure  platinum  was  determined 
for  temperatures  up  to  1200°.  It  was  found  that  below  1300° 
platinum  and  platinum-rhodium  wires  do  not  disintegrate  in  water- 
vapour  or  carbon  dioxide,  but  in  water- vapour  at  1400°  a  platinum- 
rhodium  wire  begins  to  disintegrate. 

The  method  is  recommended  for  the  determination  of  dissociation 
under  high  pressures.  It  could  also  be  used  for  measuring  the 
temperature  of  platinum  wires,  since  it  would  only  be  necessary  to 
surround  the  wire  with  water-vapour  and  then  to  withdraw  some  of 
the  water-vapour  and  analyse  it.  E.  G. 

Carbon  Diselenide.  A.  von  Bartal  {Chem.  Zeit.,  1906,  30, 
1044 — 1045). — An  attempt  to  prepare  carbon  diselenide  by  passing 
carbon  tetrachloride  vapour  over  cadmium  selenide,  heated  to  a  dull 
red  heat,  resulted  in  the  formation  of  a  mixture  of  hexachloroethane, 
selenium  chloride,  selenium,  and  a  trace  of  carbon  diselenide  ;  the 
latter  was  detected  by  heating  a  solution  of  the  substance  in  carbon 
tetrachloride  with  alcoholic  potassium  hydroxide,  and  so  converting  it 
into  potassium  selenoxanthate,  which  was  analysed.  P.  H. 

New  Determination  of  the  Atomic  Weight  of  Potassium. 
TnEODORE  W.  llicHAHDS  and  Arthur  Staeiiler  {Ber.,  1906,  39, 
3611—3625.  Compare  Richards  and  Archibald,  Abstr.,  1903,  ii,  366  ; 
Jtichanis  and  Wells,  Abstr.,  1905,  ii,  450). — It  having  been  proved 
that,  starting   with   a   mixture    of    rubidium,   ctesium,    sodium,  and 
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pota.ssium  nitrates,  the  last  salt  could  be  obtained  almost  pure  after 
two  recrystallisations  aided  by  centrifugal  draining  (Richards,  Abstr., 
1905,  ii,  238),  portions  of  potassium  nitrate  were  purified  by  five  to 
eleven  recrystallisations,  at  first  in  Jena  glass  and  afterwards  in 
platinum  vessels.  The  pure  potassium  nitrate  was  then  converted  into 
the  chloride  by  seven  to  twelve  precipitations  by  means  of  hydrogen 
chloride,  from  the  concentrated  aqueous  solution  at  0°,  in  a  platinum 
vessel.  Under  these  conditions  only  small  amounts  of  potassium 
platinichloride  are  formed,  and  are  almost  completely  insoluble  in  the 
concentrated  potassium  chloride  solution.  The  potassium  chloride  so 
prepared  was  proved  by  spectroscopic  examination,  to  be  free  from 
sodium. 

The  determinations  of  the  latios  KCI :  AgCl  and  KCl :  Ag  were 
made  in  the  same  manner  as  those  of  the  ratios  NaCl  :  AgCl  and 
NaCl :  Ag  (Kichards  and  Well,  loc.  cit.).  The  potassium  chloride  was 
fused  in  a  current  of  dry  nitrogen  in  a  porcelain  tube  and  weighed  in 
a  platinum  bottle  fitted  with  a  platinum  stopper,  as  it  is  too  hygro- 
scopic to  permit  of  weighing  in  an  open  vessel.  The  risk  of  occlusion 
of  silver  nitrate  in  the  silver  chloride  precipitate  was  diminished  by 
adding  at  first  only  the  calculated  quantity  of  the  silver  salt  and  com- 
pleting the  precipitation  by  means  of  a  slight  excess  when  the  main 
portion  of  the  precipitate  had  settled. 

The  conditions  observed  in  the  precipitation  and  filtration,  and  the 
determination  of  the  silver  chloride  dissolved  in  the  washings  are 
described. 

The  results  of  eight  experiments  with  three  samples  of  potassium 
chloride,  prepared  by  different  numbers  of  precipitations,  gave  for  the 
ratio  KCl  :  AgCl,  an  average  of  0-520118  :  1. 

In  nine  experiments  for  determining  the  ratio  KCl  :  Ag,  with  five 
different  samples  of  potassium  chloride,  the  results  gave  an  average  of 
0-691072:1. 

If  the  atomic  weight  of  silver  is  taken  as  107-93,  and  that  of 
chlorine  as  35*473,  the  results  of  both  the  above  series  of  experiments 
make  the  atomic  weight  of  potassium  to  be  39-114.  G.  Y, 


Electrolysis  of  Alkali  Chlorides  -with  Alternating  Currents. 
II.  Angei.o  Cui'i'ADOKO  {Gazzetla,  1906,  36,  ii,  321 — 328.  Compare 
this  vol.,  ii,  214). — The  formation  of  chlorate  by  the  electrolysis,  with 
•  I  current  of  forty-two  alternations  per  second  passing  between  platinum 
electrodes,  of  solutions  of  alkali  chlorides  at  50 — 70°,  does  not  take 
place  unless  the  current  density  exceeds  100  amperes  per  sq.  cm. 
Increase  of  the  current  density  is  accompanied  by  increase  of  the 
current  yield,  which,  however,  never  exceeds  15  per  cent.,  even  at  a 
density  of  400  amperes  per  sq.  cm.  As  the  electrolysis  proceeds,  the 
current  yield  diminishes,  but  does  not  become  zero  unless  the  current 
density  is  below  250  amperes  per  sq.  cm.  The  yield  is  raised  and 
maintained  for  some  time  above  10  per  cent.,  if  a  small  quantity  of 
alkali  chromate  or  carbonate  is  added  to  the  chloride  solution.  During 
the  formation  of  chlorate,  the  platinum  electrodes  undergo  consider- 
able disgregation.  T.  H.  P. 
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Behaviour  of  Potassium  Persulphate  with  certain  Salt 
Solutions.  Eaffaello  Pajetta  {Gazzetta,  1906,  36,  ii,  298 — 304). — 
The  solubility  of  potassium  persulphate  in  water  is  diminished  by 
the  presence  of  potassium  salts  and  increased  by  the  presence  of 
sodium  salts.  The  author  has  determined  the  solubility  of  the  persul- 
phate at  12°  in  saturated  solutions  of  a  number  of  potassium  and 
sodium  salts.  The  results  show  that  the  solubility  of  potassium  per- 
sulphate in  solutions  of  sodium  salts  is  a  function  of  their  concentration 
in  sodium  and  that,  when  the  latter  is  constant  for  different  salt  solu- 
tions, the  solubility  of  the  persulphate  is  also  practically  the  same  in 
all  cases.  The  potassium  persulphate  is  evidently  transformed  into  the 
corresponding  sodium  compound.  T.  H.  P. 

Explosion  of  a  Kiister  Apparatus  for  the  Preparation  of 
Pure  Sodium  Hydroxide.  August  Harpf  and  Hans  Fleissnek 
{Chem.  Centr.,  1906,  ii,  994;  from  Zeit.  chem.  Apparatenkunde,  1, 
534 — 535). — After  four  days'  use  a  KUster's  apparatus  (Abstr.,  1904,  ii, 
815)  for  the  preparation  of  sodium  hydroxide  from  sodium  exploded. 
The  explosion  was  attributed  to  the  ignition  of  a  mixture  of  hydrogen 
and  oxygen  by  the  heat  developed  during  the  reaction  between  the 
sodium  and  the  water.  By  replacing  the  bell  jar  by  a  bottle  without 
a  base  and  drawing  off  the  mixed  gases  through  the  neck  of  the  bottle, 
further  explosions  were  avoided.  P.  H. 

The  Explosion  of  a  Kiister  Apparatus.  Friedrich  W.  Kuster 
{Chem.  Centr.,  1906,  ii,  994 — 995;  from  Zeit.  chem.  Apparatenkunde, 
1,  535 — 536.  Compare  preceding  abstract). — The  author  considers  it 
impossible  that  the  explosion  should  have  been  due  to  oxygen  and 
hydrogen  since  the  apparatus  can  only  have  contained  pure  hydrogen 
at  the  time.  He  attributes  the  explosion  to  hydrocarbons  produced 
by  sudden  contact  of  a  drop  of  water  with  sodium  carbide  and  main- 
tains that  such  sudden  contact  between  liquid  and  metal  is  impossible 
if  his  instructions  are  rigidly  followed.  P.  H. 

Caesium  Oxide.  Etienne  Rengade  {Compt.  rend.,  1906,  143, 
592 — 594). — Csesium  oxide,  Cs^O  (compare  Beketoff,  BiUl.  Accad. 
St.  Petersburg,  1894,  iii,  541),  can  be  obtained  in  a  pure  state  by 
partially  oxidising  cajsium  with  two-thii"ds  the  amount  of  oxygen 
required  to  convert  the  whole  of  the  metal  into  the  oxide,  and  heating 
the  mixture  thus  obtained  in  a  vacuum,  when  the  unchanged  metal 
distils  at  200°,  leaving  the  oxide  CsoO  in  the  form  of  beautiful,  orange- 
red  crystals  which  on  heating  become  red,  then  purple,  and  finally  black 
at  150°,  and  pass  through  the  same  colour  changes  in  the  reverse  order 
on  cooling.  Cajsium  oxide  absorbs  moisture  and  carbon  dioxide  from 
the  air,  reacts  energetically  and  with  incandescence  with  water,  melts 
at  450 — 500°  when  heated  in  a  silver  boat  and  is  decomposed  into  the 
metal  and  the  dioxide  ;  it  is  similarly  decomposed  in  the  presence  of 
liquid  ammonia,  and  the  caesium-ammonium  thus  formed  reacts  with 
the  dioxide  to  form  a  mixture  of  cajsamide  and  cajsium  hydroxide 
(Abstr.,  1905,  ii,  521).  M.  A.  W. 
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Action  of  Oxygen  on  Caesium-Ammonium.  Etienne  Kengaue 
{Bull.  Soc.  chim.,  1906,  [iii],  35,  769— 775).— When  a  solution  of 
cfBsium  in  liquefied  ammonia  is  cooled  to  -  60°  and  dry  oxygen  is  passed 
through  it,  a  bulky,  white  precipitate  is  first  formed,  and  the  blue 
colour  of  the  liquid  disappears.  The  precipitate  then  becomes  brown  in 
colour  and  eventually  pale  yellow.  The  white  precipitate  consists  of  a 
mixture  of  caesium  hydroxide,  dioxide  and  amide.  The  dioxide  CsOg 
may  be  obtained  in  a  pure  state  by  passing  a  rapid  current  of  dry 
oxygen  through  a  constantly  agitated  solution  of  cjBsium  in  liquefied 
amtuonia.  It  is  a  faintly-pink,  silky,  microcrystalline  powder,  which 
fuses  to  a  yellow  liquid  and  resolidifies  to  a  white  powder.  The  brown 
precipitate  consists  essentially  of  caesium  sesquioxide,  CsoOg.  It  is 
bright  brown  in  colour,  may  be  obtained  partially  crystalline,  melts 
to  a  black  liquid  and  when  exposed  to  air  rapidly  becomes  white.  The 
final  yellow  precipitate  is  composed  of  ccesium  peroxide,  CS.2O4.  It  is 
bright  yellow  in  colour,  melts  to  a  brown  liquid  and  resumes  its  yellow 
colour  on  cooling.  T.  A.  H. 

Hydrolysis  of  Ammonium  Salts.  Alexander  Naumaxn  and 
Adolf  Rijcker  (/.  pr.  Chem.,  1906,  [ii],  74,  249— 275).— Solutions  of 
ammonium  salts  have  been  distilled,  and  from  the  amounts  of  ammonia 
in  the  distillates  the  hydrolysis  has  been  calculated  for  each  case.  This 
calculation  was  based  on  the  distillation  of  dilute  solutions  of  free 
ammonia,  and  the  determination  in  this  case  of  the  ratio  (ammonia  in 
ilistillate)/{ammonia  in  distilled  solution).  These  experiments  on  the 
distillation  of  ammonia  solutions  showed  that  the  partial  pressure  of 
the  ammonia  is  not  proportional  to  the  concentration  of  the  ammonia 

olution.     The  partial  pressure  of  the  ammonia  falls  rapidly  as  the  con- 
centration of  the  solution  diminishes. 

To  indicate  the  extent  of  hydrolysis  of  various  ammonium  salts  the 
following  numbers  may  be  quoted  ;  they  represent  the  percentage  of 
the  ammonia  in  the  solution  which  is  in  the  free  state  :  23'NH^Cl,  003  ; 
2.VNH,Br,  0028;  .V(NH^)2S0^,  023;  0-5.V(NH,)2C.,O^,  220; 
^VHjNH^PO^,  0'048.  The  extent  of  the  hydrolysis  increases  with 
ililution,  but  the  increase,  except  in  the  cjise  of  the  chloride  and  bromide, 
does  not  coincide  with  that  required  by  the  formula  x-i'{l — ./•)  =  A'. 

On  account  of  the  appreciable  hydrolysis  of  ammonium  sulphate, 
;immonia,  especially  in  dilute  solutions,  should  be  titrated  with  hydro- 

hloric  acid,  not  with  sulphuric  acid.  J.  C.  P. 

The  Hydrolysis  of  Ammonium  Salts  in  Presence  of  Iodides 
and  lodates.  Setu  E.  Moody  {Amer.  J.ScL,  [iv],  22,  379 — 382). — 
>^olutions  of  ammonium  chloride  or  sulphate  are  slightly  dissociated  on 
boiling,  but  the  action  is  hardly  perceptible.  If,  however,  a  mixture 
of  potassium  iodide  and  iodate  is  added,  the  sulphuric  acid  is  removed  as 
it  is  liberated,  and  sets  free  iodine  whilst  the  ammonia  volatilises. 

In  the  author's  experiments,  25  c.c.  of  solution  of  ammonium  sulphate 
(5  grams  per  litre)  or  ammonium  chloride  (5  grams  in  500  c.c.)  were 
introduced  into  a  flask  together  with  the  iodate-iodide  mixture  ;  no 
ipprt-ciable  action  takes  place  in  the  cold.  'I'ho  solution  was  boiled  in 
1  current  of  hydrogen  until  all  the  iodine  libenited  had  been  expelled. 
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The  distillate  was  passed  through  a  trap  containing  standard  sulphuric 
acid  to  absorb  the  ammonia  and  then  into  a  Drexel  receiver  containing 
potassium  iodide  to  absorb  the  iodine,  which  was  then  titrated  as  usual 
with  sodium  thiosulphate.  The  results  proved  that  in  the  circum- 
stances the  dissociation  of  the  ammonium  salts  is  almost  complete. 
The  chloride  is  the  most  easily  dissociated  salt.  L.  de  K. 

Solubility  of  Silver  Chloride  in  Hydrochloric  Acid  and 
Sodium  Chloride  Solutions.  William  E.  Barlow  {J.  Amer.  Chem. 
Soc,  1906,  28,  1446 — 1449). — Tables  are  given  showing  that  the  solu- 
bility of  silver  chloride  in  solutions  of  sodium  chloride  decreases  at  a 
gradually  diminishing  rate  with  diminishing  concentration,  and  that 
the  amounts  of  silver  chloride  dissolved  in  hydrochloric  acid  are 
directly  proportional  to  the  volumes  of  acid,  of  fixed  concentration, 
used.  In  a  mixture  of  sodium  chloride  and  hydrochloric  acid,  these  two 
act  independently. 

It  is  advisable  to  use  nickel  crucibles  when  making  determinations 
of  sulphur  by  fusion  with  sodium  peroxide,  as  the  fused  mass  obtained 
in  a  silver  dish  contains  silver  which  cannot  be  removed  completely  as 
chloride.  L.  de  K. 

Plaster  of  Paris.  Robert  de  Forcrand  {Bull.  Soc.  chim.,  1906, 
[iii],  35,  781—790.  Compare  van't  Hoff  and  pupils,  Abstr.,  1900,  ii, 
531;  1901,  ii,  506;  1902,  ii,  137;  1904,  ii,  35;  Rohland,  Abstr.,  1903, 
ii,  539,  545 ;  1904,  ii,  33  ;  1905,  ii,  319  ;  Cloez,  1903,  ii,  291,  292).— 
Th(jmsen's  figure,  0*3  Cal.,  is  accepted  for  the  heat  of  solution  of 
gypsum  in  water.  The  semihydrate  develops  3*56  Cal.  on  solution  in 
water  at  10°.  The  anhydrous  salt,  prepared  at  155°,  and  that  obtained 
by  heating  this  at  a  red  heat  for  fifteen  minutes,  develop  respectively 
5*655  Cal.  and  2'92  Cal.  on  solution  in  water  at  10°.  From  these  and 
other  data  {loc.  cit.),  fully  discussed  in  the  original,  the  author  concludes 
that  the  semihydrate  may  exist  in  the  three  forms  2CaS04,H20, 
4CaS04,2H20,  and  6CaS04,3H.,0,  whilst  gypsum  may  be  represented 
by  2nCaSiO^,4:nH^O,  where  n>3.  To  the  anhydrous  salt  prepared  at 
155°  is  assigned  the  formula  2CaS04,  whilst  that  prepared  at  a  red  heat  is 
represented  by  2mCeL80^  where  probably  m>n.  Le  Chatelier's  explana- 
tion of  the  setting  of  plaster  of  Paris  (Abstr.,  1883,  712)  is  regarded  a,s 
correct,  and  it  is  suggested  that  the  non-setting  of  the  anhydi'ous  salt 
obtained  at  a  red  heat  is  probably  due  to  the  fact  that  it  is  not  con- 
vertible into  the  readily  soluble,  slightly  polymerised  semihydrate, 
whereas  this  transformation  is  readily  effected  by  simple  hydration  in 
the  case  of  the  anhydrous  salt  prepared  at  155°.  T.  A.  H. 

Solubility  of  Calcium  Sulphate  in  Phosphoric  Acid  Solutions. 
W.  C.  Tauer  (/.  Physical  Chem.,  1906,  10,  626—629).  The  solubility 
of  calcium  sulphate  is  increased  by  phosphoric  acid,  but  the  curve 
obtained  by  plotting  the  solubility  against  the  concentration  of 
phosphoric  acid  has  a  maximum.  The  maximum  value  of  the  solubilit\ 
observed  at  25°  was  8  grams  per  litre,  and  this  is  reached  when  the 
concentration  of  the  phosphoric  acid  is  230  grams  per  litre. 

J.  C.  i'. 
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Solution  of  Calcium  Sulphate  in  Salt  Water.  Gkorges  Akth 
and  Cretiex  {Bull.  Soc.  chim.,  1906,  [iii],  35,  778 — 781.  Compare 
Abstr.,  1904,  ii,  30;  Cameron,  Ab.str.,  1902,  ii,  75;  Cloez,  Abstr., 
1903,  ii,  291). — When  a  saturated  solution  of  sodium  chloride  is 
shaken  with  a  mixture  of  solid  sodium  chloride  and  calcium  sulphate, 
the  calcium  sulphate  dissolved,  calculated  from  the  amount  of  calcium 
oxide  in  solution,  is  always  different  from  and  greater  than  that 
calculated  from  the  sulphuric  acid  in  solution.  Similar  results  are 
obtained  when  solid  calcium  sulphate  alone  is  shaken  with  a  saturated 
solution  of  sodium  chloride.  Tables  of  the  results  and  curves 
illustrating  these  are  given  in  the  original.  T.  A.  H. 

Preparation  of  Magnesium  and  Zinc  Peroxides.  Emanuel 
Merck  (D.R.-P.  171372). — The  peroxides  of  magnesium  and  zinc  as 
prepared  by  the  ordinary  processes  of  precipitation  from  alkaline 
solutions  are  freed  only  with  some  difficulty  from  the  by-products  of 
the  double  decomposition,  and  moreover  these  preparations  are  not 
stable  in  the  dried  state.  It  has  now  been  found  that  when  ignited 
magnesia  and  dry  zinc  oxide  are  treated  with  a  slight  excess  of 
chemically  pure  hydrogen  peroxide,  substances  containing  respectively 
42  per  cent,  of  magnesium  peroxide  and  61  per  cent,  of  zinc  peroxide 
are  obtained.  G.  T.  M. 

Nitrides  of  Zinc,  Aluminium,  and  Iron.  Alfred  H.  White 
and  L.  Kirschbraux  {J.  Amer.  Chem.  Soc,  1906,  28,  1343 — 1350). — 
When  zinc  dust  is  treated  with  dry  ammonia  at  600%  zinc  nitride  is 
produced,  but  since  the  compound  begins  to  decompose  below  600°  it  is 
not  possible  in  this  way  to  obtain  a  nitride  of  theoretical  composition. 
The  highest  percentage  of  nitrogen  found  in  any  sample  thus  prepared 
was  10*6  (ZugN.,  requires  N  =  125  per  cent.),  and  the  product  is 
regarded  as  a  mixture  or  solid  solution  of  zinc  nitride  and  zinc.  The 
properties  of  this  substance  are  identical  with  those  of  the  nitride, 
ZngNj,  obtained  by  Frankland  {Phil.  Mag.,  1858,  [iv],  16,  149)  by  the 
action  of  beat  on  zincamide. 

By  the  action  of  dry  ammonia  on  powdered  aluminium  at  TOO'^  a 
product  is  obtained  containing  a  small  quantity  (up  to  1"8  per  cent.) 
of  nitrogen.  The  nitride  is  decomj>oj-ed  by  boiling  water  with  forma- 
tion of  ammonia. 

Ammonia  reacts  with  spongy  iron,  which  has  been  reduced  with 
hydrogen,  with  formation  of  the  nitride.  Tlie  most  favourable 
temperature  is  450 — 475°,  but  the  product  always  contains  less 
nitrogen  than  i.s  required  by  the  formula  FcgN.,.  Preparations 
containing  10  per  cent,  of  nitiogen  are  scarcely  appreciably  attacked 
by  neutral  potassium  copper  chloride  solution,  and  although  .•■lowly 
attacked  by  an  acid  solution  of  this  salt  do  not  suffer  any  change  in 
their  percentage  composition.  The  products  are  therefore  considered 
to  be  solid  solutions  of  iron  nitride  in  iron  (compare  Braune,  Abstr., 
1905,  ii,  638).  E.  G. 

Double  Chlorides  of  Lead  and  Potassium.     Rkhard  Lorenz 
and   W.    RucKSTUHL   {Zeit.  anory.   Chevi.,   1900,  51,   71— 80).— The 
VOL,  xr.  ii.  58 
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freeziug  point  curve  of  the  system  shows  a  Hat  maximum  at  430°  and 
33 '3  mol.  per  cent,  of  potassium  chloride  corresponding  with  the  com- 
pound 2PbC]2,KCl,  and  two  breaks  at  440°  and  60  mol.  per  cent,  and 
480°  and  68  mol.  per  cent,  of  potassium  chloride  respectively,  indicating 
the  existence  of  two  other  compounds,  the  compositions  of  which,  as 
shown  by  thermal  analysis,  are  PbCl2,2KCl  and  PbCl2,4KCl  respec- 
tively. The  latter  decomposes  above  480°  into  solid  potassium  chloride 
and  a  fused  mass  corresponding  in  composition  with  the  break  in  the 
curve  at  480° ;  the  former  decomposes  above  440°  into  solid  PbClo,4KCl 
and  a  fused  mass  corresponding  in  composition  witli  the  break  in  the 
curve  at  that  temperature.  The  compound  2PbCl.,,KCl  forms  two 
series  of  mixed  crystals  from  31 '7 — 33*3  and  33'3 — 34*1  mol.  per  cent, 
of  potassium  chloride  respectively.  There  are  two  eutectic  points,  at 
410°  and  20  mol.  per  cent,  and  405°  and  50  mol.  per  cent,  of  potassium 
chloride  respectively. 

The  compound  2PbCl2,KCl  forms  an  almost  transparent,  glassy 
mass ;  PbCl2,2KCl  occurs  in  long,  well-defined  rhombic  crystals,  and 
PbCl2,4KCl  in  reddish-white,  granular  masses.  G.  S. 

Electrolytic  Preparation  of  Lead  Peroxide  from  Lead  Sul- 
phide. Friedrich  11.  Steigelmann  (D.R.-P.  162107). — When  natural 
or  artificial  lead  sulphide  is  made  the  anode  in  an  electrolytic  cell, 
water  containing  a  small  quantity  of  an  acid,  alkali,  or  salt  being  used 
as  electrolyte,  lead  peroxide  and  sulphuric  acid  are  formed  according 
to  the  equation  PbS -t- HgO -{- 50  =  Pb02 -F  H2SO4.  The  quantity  of 
acid  initially  added  must  not  exceed  1  per  cent.,  or  hydrogen  sulphide 
is  evolved.  When  the  reaction  has  once  started,  the  layer  of  lead 
peroxide  formed  protects  the  sulphide  from  the  action  of  the  sulphuric 
acid  produced  in  the  reaction.  C.  H.  D. 

Identification  of  Solid  Phases.  L.  F.  Hawley  (/.  Physical 
C'hem.,  1906,  10,  654 — 657). — Mixtures  of  lead  oxide  and  carbonate  in 
varying  proportions  were  left  for  twelve  to  fourteen  hours  in  contact 
with  20  per  cent,  sodium  acetate  solutions  at  75°.  Both  the  solutions 
and  the  solid  phases  were  then  analysed.  It  appears  that  no  solid 
solutions  are  formed  between  lead  oxide  and  lead  carbonate,  and  that 
white  lead  is  a  definite  compound  of  two  molecules  of  the  cai'bonate 
and  one  of  the  hydroxide. 

The  I'elations  of  thallium  sulphide  and  stannic  sulphide  were  studied 
under  the  microscope.  The  solid  phases  occurring  in  this  system  arc 
thallium  sulphide,  the  compound,  Tl^SnS^,  and  solid  solutions  lying 
between  76  and  100  molecular  per  cent,  of  stannic  sulphide. 

J.  C.  P. 

Action  of  Strong  Sulphuric  Acid  on  Copper.    Ciiarlks  M,  Van 
Dkventeb  {Chem  Centr.,  1906,  ii,  1107 — 1108;  from   C/tem.  ]Veekbl(id,. 
1906,  3,  515 — 519). — The  author  has  modified  his  former  view  (Abstr.,! 
190D,  ii,  383)  with  regard  to  the  action  of  strong  sulphuric  acid  on* 
copper,  and  considers  that  neither  the  reduction  nor  the  oxidation 
theories  are  satisfactory.     It  is  suggested  as  an  alternative  that  watoi' 
plays   an  important    part    in    the   reaction:    Cu -t- H.20  =  CuO  +  2H  ; 
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CuO  +  HjSO^  =  CuSO^  +  H2O  ;  and  2H  +  H^SO^  =  2H2O  +  SO,.  This 
theory  explains  how  it  is  po.ssible  for  ammonia  to  be  formed  during 
a  process  of  oxidation  such  as  occurs  in  the  Kjeldahl  method  of 
estimating  nitrogen.  P.  H. 

Copper  and  Phosphorus.  E.  Heyx  and  O.  Bauer  {Mitt.  k. 
Materialprufungs-Amt.,  1906,24,93 — 109). — The  freezing-point  curve 
of  the  copper-phosphorus  alloys  has  been  determined  for  the  range 
0 — 15  per  cent,  of  phosphorus,  and  consists  of  two  branches,  meeting 
at  an  eutectic  point  at  707°  and  8'27  per  cent,  of  phosphorus.  There 
is  a  maximum  at  14"09  per  cent,  of  phosphorus,  correspondi;  g  with 
the  compound,  CugP,  which  melts  at  1024:°.  Copper  is  able  to  retnin 
0*175  per  cent,  of  phosphorus  in  solid  solution ;  alloys  containing  more 
than  this  show  the  presence  of  an  eutectic.  Tlie  curves  repre.-enting  the 
specific  gravity  and  the  electromotive  force  of  the  alloys  show  a  break 
only  at  the  composition  of  the  phosphide,  CugP.  Measurements  of  the 
area  of  crystals  and  eutectic  in  the  micro-photographs  were  mide  by 
means  of  a  planimeter,  but  the  copper  areas  were  found  to  be  larger 
than  calculation  from  the  composition  would  indicate. 

The  copper  phosphorus  alloys  are  harder  than  the  copper-tin  alloys, 
and  the  compound  C1I3P  is  harder  than  CugSn. 

It  is  not  possible  to  prepare  alloys  containing  more  than  15  percent, 
of  phosphorus  by  fusion,  but  at  300 — 400°  copper  combines  with  as 
much  as  27  per  cent,  of  phosphorus,  a  part  of  which  is  evolved  on 
heating,  until  at  1100°  not  more  than  1409  per  cent,  is  retained.  By 
very  rapid  fusion  of  such  rich  mixtures,  supersaturated  alloys  can  be 
obtained,  and  are  found  to  contain  mixed  crystals  of  CugPand  a  higher 
phosphide.  A  diagram  is  given  of  the  probable  conditions  of  equilibrium 
with  the  vapour  phase. 

The  paper  is  illustrated  with  micro-photographs.  C.  H.  D. 

Researches  on  the  Rare  Earths.  II.  Georges  Urbain  (Z.  C/tt/n. 
]>hy8.,  1206,  4,  321—357.  Compare  this  vol.,  ii,  449,  510,  674).— An 
epitome  of  work  already  published.  11.  M.  D. 

Atomic  Weight  of  Dysprosium.  Georges  Urbain  and  M. 
Demexitroux  {Compt.  rend.,  1906,  143,  598 — 600.  Compare  this 
Vol.,  ii,  359,  674). — Dysprosium  sulphate,  Dy2(SO^)3,8H20,  forms 
rilliant  crystals  slightly  yellow  in  colour;  it  is  stable  at  110°,  and 
mpletely  dehydrated  at  360°,  and  the  nnhydrous  salt  is  converted 
into  the  oxide  at  a  white  heat.  The  atomic  weight  of  dy.sprosium, 
<letermined  from  the  ratio  Dy2(SO^)3,8H20 :  DyjOg  was  162*52  (six 
determinations)  with  the  limits  162*29  and  162*75,  when  the 
dysprosium  earth  was  isolated  by  fractional  crystalli.«ation  of  the 
nitx-ate;  and  162*54  (six  determinations)  with  the  limits  162*36  and 
162*63  in  the  case  of  compounds  obtained  by  fractional  crystal li.«ation 
of  the  ethyl  sulphates  [0=  16,  H  =  1*007,  S  =  3206].  M.  A.  W. 

The  System  :  Water,  Lithium  Sulphate,  and  Aluminium 
Sulphate.  Frans  A.  II.  Schreinemakers  and  A.  J.  C.  De  Waal 
{Chem.  Centr.,  1906,  ii,  1165—1166;  from  Chem.  Weekblad,  1906,3, 
539 — 543). — The  lesults  obtained  by  the  study  of  the  equilibria  of 
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the  above  system  at  30°  are  recorded  in  tabular  and  graphic  form. 
In  accordance  with  theory,  it  was  found  that  when  an  unsaturated 
sohition  containing  equivalent  quantities  of  lithium  and  aluminium 
sulphates  is  evaporated  at  a  constant  temperature,  crystals  of 
aluminium  sulphate,  Al2(S04)3,18H20,  separate.  Although  no  evidence 
of  a  lithium  alum  could  be  obtained,  it  is  suggested  that  this  substance 
may  perhaps  only  be  stable  at  temperatures  below  30°.  P.  H. 

Solubility  of  Potassium  Permanganate.  Gregory  P.  Baxter, 
Arthur  C.  Boylston,  and  Robert  A.  Hubbard  {J.  Amer.  Chem. 
Soc,  1906,  28,  1336— 1343).— Determinations  of  the  solubility  of 
potassium  permanganate  in  water  at  various  temperatures  have  been 
made  by  rotating  tubes  containing  the  salt  and  water  in  a  thermostat 
maintained  at  the  required  temperature  and  subsequently  analysing 
the  saturated  solutions.  The  method  and  apparatus  employed  are 
fully  described  with  the  aid  of  a  diagram.  The  results  are  tabulated 
and  plotted  as  a  curve. 

The  following  solubilities  are  in  each  case  the  average  of  several  deter- 
minations, and  are  expressed  as  parts  by  weight  of  potassium  perman- 
ganate in  100  parts  by  weight  of  the  solution  :  at  0°,  2-754  ;  at  98*, 
4-133;  at  19-8°,  5-958;  at  24-8°,  7055;  at  29-8°,  8-283;  at  34-8°, 
9-643  ;  at  40°,  1M55  ;  at  45°,  12-728  ;  at  50°,  14-446  ;  at  55°,  16-201  ; 
at  65°,  2()-021.  The  following  are  the  solubilities  expressed  as  parts 
of  potassium  permanganate  dissolved  in  100  parts  of  water:  at  0°, 
2-83  ;  at  9-8°,  4-31  ;  at  19-8°,  6-34;  at  24-8°,  7-59;  at  29-8°,  9-03;  at 
34-8°,  10-67;  at  40°,  12-56;  at  45°,  14-58;  at  50°,  1689;  at  55°, 
19-33;  at  65°,  25-03.  E.  G. 

Electrolytic  Deposition  of  Iron  from  Aqueous  Solutions 
of  its  Chloride  and  Sulphate.  A.  Ryss  and  A.  Bogomolny  {Zeit. 
Alektroc/iem.,  1906,  12,  697 — 7«)3). — With  solutions  of  ferrous  chloride 
the  current  density  at  the  cathode  should  not  exceed  0  004  ampere  per 
sq.  cm.  Rapid  rotation  of  the  cathode  improves  the  quality  of  the 
depo>it.  A  solution  containing  equal  weights  of  ferrous  chloride  and 
water  at  a  temperature  of  60 — 70°  gives  the  best  result.  Up  to 
0-3  mm.  thickness  the  deposits  are  perfect.  With  solutions  of  ferrous 
ammonium  sulphate  the  be«t  conditions  are  :  maximum  current  density, 
0005  ampere  j..er  sq.  cm. ;  concentration,  70  grams  of  the  crystallised 
salt  per  litre;  temperature,  15 — 18°.  The  deposits  are  good  up  to  a 
thickness  of  1-2  mm.  The  effects  of  adding  some  twenty-four  different 
substances  to  the  solutions  were  studied,  but  no  improvement  in  the 
deposit  was  obperved. 

From  the  bath  proposed  by  Maximowitsch  (Abstr.,  1905,  ii,  253)  it 
is  possible  to  obtain  a  homogeneous  deposit  of  iron  of  any  thickness. 
The  best  conditions  are  :  current  density  at  the  (rotating)  cathode, 
0003  ampere  per  sq.  cm. ;  solution,  200  grams  of  ferrous  chloride  (or 
ferrous  ammonium   sulphate),  50  grams   of  magnesium  sulphate  andj 
5  grams  of  sodium  hydrogen  carbonate  per  litre  of  water ;  tempera-j 
ture,    15 — 18°.     During   the   electrolysis   4    or   5   grams   of   sodium] 
hydrogen  carbonate  per  litre  of  electrolyte  are  added  at  intervals  of'f 
three  days.     Special  experiments  showed  that  both  the   magnesium 
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sulphate  and  the  sodium  hydrogen  carbonate  ai'e  essential  constituents 
of  the  bath.  T.  E. 

Nature  of  Pseudo-solutions  of  Ferric  Hydroxide.  I. 
Federico  GiOLiTTi  {Gazzetta,  1906,  36,  ii,  157 — 167.  Compare  Abstr., 
1905,  ii,  823). — Gelatinous  ferric  hydroxide,  obtained  by  adding  excess 
of  ammonia  to  a  solution  of  a  ferric  salt,  dissolves  to  a  slight  extent 
when  washed  with  pure  water,  giving  a  colloidal  solution.  If  the 
thoroughly  washed  precipitate  is  kept  in  pure  water  for  three  or  four 
months,  dark  nuclei  develop  which  have  a  diameter  of  about  7/a  and 
remain  undissolved  when  the  mass  is  treated  with  acetic  acid.  If  the 
opaque,  opalescent  liquid  thus  obtained  with  acetic  acid  is  either  kept 
or  centrifugated  part  of  the  dissolved  matter  separates  in  the  form  of 
these  nuclei,  and  a  pseudo-solution  is  also  obtained  with  which  small 
proportions  of  binary  electrolytes  yield  no  precipitate,  whilst  larger 
proportions  give  soluble,  and  multivalent  electrolytes  insoluble,  pre- 
cipitates ;  the  solution  is,  indeed,  identical  in  properties  with  that 
prepared  by  long  boiling  of  ferric  acetate  (Pean  de  Saint-Gilles).  The 
formation  of  nuclei  is  also  observed  when  the  well-washed  hydroxide 
is  boiled  with  water  for  twenty-four  to  thiity-six  hours,  the  high 
temperature  favouring  the  change. 

In  the  casu  of  ferric  hydroxide  which  has  been  suspended  for  some 
time  in  acetic  acid,  definite  limits  of  stability  {Joe.  ct.)  towards  nitric 
acid  exist,  but,  if  the  hydroxide  or  acetate  is  boiled  with  water,  the 
limit  of  stability  varies  with  the  duration  of  the  boiling;  there  is, 
doubtless,  a  relation  between  the  limit  of  stability  and  the  magnitude 
of  the  particles. 

Similar  results  are  observed  with  the  pseudo-solution  obtained  by 
treating  sodium  tungstate  solution  with  excess  of  hydrochloric  acid 
and  subsequently  removing  all  the  electrolyte  by  washing. 

Examination  of  the  absorption  spectra  of  solutions  of  ferric 
hydioxide  prepared  in  various  ways  shows  that  these  possess  quite 
different  colours. 

The  author  discusses  the  various  views  held  as  to  the  constitution 
of  ferric  hydroxides,  and  concludes  th  tt  the  existence  of  basic  salts  is 
highly  improbable.  The  action  of  acid  only  serves  to  separate  the 
ready-formed  nuclei  from  tne  non-modified  residue.  T.  H.  P. 

Nature  of  Pseudo-solutions  of  Ferric  Hydroxide.  II. 
Federico  Giolitti  and  Battisti  {Gazzetta,  1906,  36,  ii,  433 — 443). — 
The  authors  have  determined  the  limits  of  stability  of  various  p-eudo- 
sulutions  of  ferric  hydroxide  with  respect  to  certain  electrolytes,  more 
especially  nitric  acid.  The  results  show  that  these  limits  of  stability 
are  not  merely  a  function  of  the  dimensions  of  the  particles  constituting 
the  solution,  but  that  they  depend  also  on  certain  specific  causes  con- 
nected with  true  chemical  actions  of  the  electrolyte  on  the  suspended 
particles  (compare  Spring,  Abstr.,  1900,  ii,  713).  T.  H.  P. 

Properties  of  Barium  Ferrate.  A.  Baschibri  {Gazzetta,  1906, 
86,  ii,  282 — 286). — Barium  fei'rate  is  practically  not  decomposed  by 
dilute  sulphuric  acid  in  the  cold,  but  the  decomposition  increases  as 
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the  temperature  rises  until  it  becomes  complete  in  the  boiling  acid. 
Dilute  hydrochloric  (sp.  gr.  1-09)  or  nitric  acid,  however,  decomposes 
barium  ferrate  almost  instantaneously  with  formttion  of  salts  of  iron 
and  barium,  and  in  the  case  of  the  former  acid  with  evolution  of 
chlorine.  When  the  ferrate  is  treated  in  the  cold  with  a  more  dilute 
hydrochloric  acid,  vigorous  evolution  of  chlorine  takes  place,  the  pre- 
cipi'ate  gradually  disappears,  and  the  solution  assumes  a  vermilion 
colour ;  this  liquid  continues  to  evolve  chlorine  for  about  a  day  and 
slowly  turns  colourless.  The  vermilion  colour  of  the  solution  is  due, 
not  to  the  intermediate  formation  of  a  chloroferrate,  but  to  the  presence 
of  the  ion  FeO/'. 

Barium  ferrate  dissolves  also  in  solutions  of  organic  acids,  the 
solubility  and  the  inten>ity  of  colour  imparted  to  the  liquid  increasing 
as  the  acid  becomes  more  energetic.  T.  H.  P. 

Distribution  of  Nickel  and  Cobalt  in  Nature.  Karl  Kraut 
(Zeit.  angeto.  Chen.,  1906,  19,  1793  — 1795).— The  author  has  found 
traces  of  nickel  by  means  of  Tschugaeff's  dimethylglyoxime  method 
(Abstr.,  1905,  ii,  613)  in  a  variety  of  peats  and  coals.  Cobalt 
occurring  together  with  nickel  can  be  detected  in  the  ammoniacal 
filtrate  from  the  nickeloximine  -by  allowing  the  solution  to  remain  in 
a  closed  glass  vessel  for  some  time  with  a  small  quantity  of  hydrogen, 
ammonium,  or  sodium  sulphide,  when  a  bluish-violet  or  claret-red 
colour  is  developed.  P.  H. 

Atomic  "Weight  of  Cobalt.  IV.  Analysis  of  Cobaltous 
Chloride.  Gregory  P.  Baxter  and  Fletcher  B.  Coffin  {Zeit. 
anorg.  C/iew.,  1906,  61,  171—180.  Compare  Abstr.,  1898,  ii,  377  ; 
1899,  ii,  753  ;  1900,  ii,  78).— The  chloride  employed  in  the  present 
serie>  of  experiments  was  much  purer  than  that  formerly  used,  as  the 
purification  has  now  been  carried  out  in  vessels  of  quartz.  One  sample 
was  purified  by  conversion  into  the  purpureo-chloride  ;  the  latter  was 
dissolved  in  ammonia  and  the  ammine  crystallised  three  times,  then 
heated  for  some  time  below  its  melting  point  in  air,  and  finally  in  a 
current  of  hydrogen  chloride  to  remove  water  and  ammonium  chloride. 
Another  portion  of  the  ammine  was  converted  into  .-uiphate,  treated 
with  excess  of  ammonia,  the  metal  precipitated  by  electrolysis,  dissolved 
in  hydrochloric  acid,  and  the  chloride  reerystallised  and  dehydrated 
by  heating  carefully  below  its  melting  point. 

For  the  atou'ic  weight  determination,  the  sample,  before  weighing, 
was  dried  at  400°  in  a  stream  of  hydrogen  chloride  and  then  in  a  mix- 
ture of  hydrogen  chloride  and  nitrogen,  precipitated  with  the  exactly 
equivalent  quantity  of  silver  dissolved  in  nitric  acid,  the  end  point 
being  determined  by  means  of  the  nephelometer ;  finally,  the  silver 
chloride  was  collected  and  weighed. 

A  series  of  eight  concordant  determinations  from  the  ratio 
CoClg :  2Ag,  and  another  of  seven  determinations  from  the  ratio 
CoClg  :  2AgCl,  both  gave  a  mean  value  of  58*997  for  the  atomic 
weight  of  cobalt,  in  excellent  agreement  with  the  value,  58'995.  pre- 
viously obtained  by  analysis  of  the  bromide  (CI «  35*473  ;  Ag=  107*93). 

a  s. 
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Composition  of  Acid  Chloropentamminecobaltsulphate. 
Heinbich  Biltz  and  Erxst  Alefeld  {Ber.,  1906,  39,  3371 — 3372). — 
The  hydrogen  sulphate  of  the  chloropentamminecobaiti  series  described 
by  Jorgensen  (Abstr.,  1879,  119,597)  is  expressed  by  the  formula 
([CoCl(NH3)5]S04H)2SO^.  The  salt  is  not  precipitated  by  silver 
nitrate  in  the  cold,  and  only  slowly  and  incompletely  after  prolonged 
boiling.  E.  F.  A. 

Action  of  Hydrazine  Hydrate  on  Complex  Cobalt  Salts. 
Habtwig  FRANZENandO.  V0x\  Mayer  {Ber.,  1906,  39,  3377—3380). 
— Dihydrazinecohaltochlcyride^,  CoCl2(N2H^).,,  prepared  either  by  the 
action  of  hydrazine  on  chloropentamminecobaltichloride,  on  chloro- 
aquopentamminecobaltichloiide,  or  on  hexamminecobaltichloride,  is 
a  rose  coloured  powder  which  decomposes  to  a  green  powder  on  boiling 
with  water.  Dihydrazinecohaltohromide  is  obtained  either  as  a  violet 
powder  or  in  brownish-red  crystals,  which  are  decomposed  by  water. 
Dihydrazinecobalto-oxalate,  QoQ.fi^{J:s.2\i^.2,  is  a  raspberry-red,  coarse, 
crystalline  powder  composed  of  short,  thick  columns  ;  it  is  nob 
decomposed  on  heating  with  water.  Trihydrazinecobcdtosulphate, 
Co'&0^{S ^Yi ^)^,  is  a  loam-yellow,  crystalline  powder,  which  decomposes 
when  boiled  with  water  forming  a  green  powder.  E.  F.  A. 

Equilibrium  and  Transformations  of  the  Isomeric  Hydrates 
of  Chromium  Chloride.  J.  Olie,  jun.  {Zeit.  anorg.  Chem.,  1906, 
51,  29 — 80.  Compare  Abstr.,  1905,  ii,  716). — The  paper  contains  a 
more  detailed  account  of  work  already  published,  with  some  additional 
observations.  Whilst  .vome  weeks  elapse  before  the  green  and  violet 
modifications  of  chromic  chloride  attain  equilibrium  in  solution  at 
25°,  this  is  effected  within  forty-eight  hours  at  84^  ;  in  solutions  con- 
taining 0  to  70  per  cent,  of  salt,  the  equilibrium  is  displaced  towards 
the  green  modification  at  the  latter  temperature  as  compared  with  25'^. 
Hydrogen  chloride  retards  the  attainment  of  equilibrium  and  dis- 
places it  towards  the  green  salt.  At  84 — 100^,  the  equilibrium  mix- 
ture (in  the  absence  of  water)  contains  about  36  per  cent,  of  the 
violet  form. 

The  investigation  of  the  freezing-point  curve  of  the  system  is 
rendered  difficult  owing  to  the  fact  that  it  has  been  found  impossible 
to  bring  the  green  form  to  crystallisation  under  definite  conditions, 
even  in  the  presence  of  its  own  crystals.  The  green  salt  melts  at 
83*5°,  but  it  is  considered  that  in  this  case  partial  transformation  has 
taken  place,  and  that  the  true  melting  point  of  this  form  is  a  little 
above  90°.  The  violet  form  melts  with  partial  transformation  at  95^. 
The  eutectic  temperature  lies  at  73°,  and  the  mixture  contains  the  two 
salts  in  approximately  equivalent  proportions. 

The  green  modification  is  the  only  stable  solid  phase  from  0°  to  its 
melting  point.  G.  S. 

Chromium  Dioxide  and  the  Constitution  of  Chromium 
Trioxide.  Wilhelm  Manchot  and  K.  Kbaus  {Ber.,  1906,  39, 
3512 — 3515). — Chromium  dioxide,  CrOj,  when  prepared  by  heating 
chromic  hydroxide  in  a  current  of  oxygen  at  320 — 345°  for  several 
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hoars,  forms  a  light,  hygroscopic,  black  powder  containing  6 — 7  per 
cent,  of  water  which  is  evolved  together  with  the  peroxide  oxygen  on 
heating  the  substance  at  a  red  heat,  leaving  a  residue  of  green  chromic 
oxide.  The  dioxide  is  only  slowly  decomposed  by  hydrochloric  or 
hydriodic  acid.  Nitric  acid  dissolves  it,  forming  chromic  acid.  When 
treated  with  water  alone,  the  dioxide  yields  no  chromic  acid,  but  the 
addition  of  alkali  brings  about  this  result,  which  is  due  to  simultaneous 
oxidation  and  reduction  of  the  dioxide.  Sulphuric  acid  is  produced  by 
the  interaction  of  warm  sulphurous  acid  and  the  dioxide.  The  com- 
pound has  the  colour  and  properties  of  a  peroxide  and  not  of  a  chromic 
chromate,  and  is  probably  OlCr'.O.  It  thus  difPers  from  the  peroxide, 
OlCr'O'O'CrlO,  which  appears  as  the  primary  product  of  the  autoxida- 
tion  of  chromous  oxide.  The  existence  of  this  chromium  dioxide  is 
regarded  as  evidence  in  favour  of  the  view  that  chromium  is  quadri- 
valent in  chromium  trioxide  (compare  this  vol.,  ii,  364).       G.  T.  M. 

Solubility  and  Solution  Equilibrium  of  Chrome  Ammonium 
Alum.  IwAN  KoppEL  {Ber.,  1906, 39,  3738 — 3748.  Compare  Roozeboom 
and  Olie,  Abstr.,  1905,  ii,  716  ;  Roozeboom  and  Aten,  ibid.,  803). — The 
change  of  the  violet  into  the  green  chromium  salt  solutions  is  a  reversible 
process  which  results  in  the  slow  formation  of  an  equilibrium  depending 
on  the  temperature  3  during  the  change,  the  normal  dissociated  anions  com- 
bine with  the  chromium  to  form  the  green  complex  substance,  the  forma- 
tion of  which  is  accompanied  usually  by  a  parallel  hydrolysis.  The  equi- 
librium between  a  solute  and  its  saturated  solution  is  soon  established  if 
the  solute  undergoes  no  change  or  if  its  rate  of  change  is  greater  than  its 
rate  of  solution ;  but  if  the  rates  of  change  and  solution  are  equal,  or  if 
the  rate  of  change  is  smaller  than  that  of  solution,  the  solution 
apparently  becomes  s-aturated  and  then  slowly  increases  in  concentra- 
tion. The  appearance  of  a  final  concentration  value  shows  the  forma- 
tion of  an  equilibrium  between  the  solute  and  its  product  of  change, 
whilst  the  rate  of  change  may  be  deduced  from  the  rate  of  solution 
after  the  primary  saturation.  These  points  are  illus^trated  by  tables 
and  curves  for  the  rates  of  solution  of  chrome  ammonium  alum  at 
30°  and  40°.  No  change  of  the  violet  into  the  green  solution  takes 
place  at  0°,  the  solubility  of  chrome  ammonium  alum  in  water  not  in- 
creasing between  2  hours  30  minutes  and  214  hours  15  minutes. 
From  these  experiments,  it  is  calculated  that  when  in  equilibrium  the 
solution  of  chrome  ammonium  alum  at  30°  contains  33  per  cent.,  or  at 
40°,  37*5  per  cent,  of  the  green  alum;  the  values  obtained  are  dis- 
cussed and  held  to  be  only  approximate. 

Electrolytic  conductivity  measurements  with  green  and  violet  solu- 
tions containing  3*80  grams  of  the  alum  per  100  grams  of  the  solution 
and  with  mixtures  of  these,  gave  results  agreeing  with  the  presence  of 
48  per  cent,  of  the  green  complex  at  40°  and  61  per  cent,  at  55°. 

Ttie  proportion  of  the  green  complex  present  when  the  solution  is  in 
equilibrium  decreases,  and,  after  passing  through  a  minimum,  again  in- 
creases as  the  solution  is  diluted.  G,  Y. 

Preparation  of  Fused  Molybdenum.  IIeinuich  Biltz  and 
Richard  Gartner  {Ber.,  1906,  39,  3370 — 3371).— Fused  molybdenum 
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is  obtained  very  conveniently  from  a  mixture  of  molybdenum  dioxide 
prepared  by  the  reduction  of  the  trioxide  in  a  stream  of  hydrogen,  or 
by  ignition  of  ammonium  molybdate,  and  aluminium  powder,  the 
reaction  being  started  in  the  ordinary  way.  E.  F.  A. 

Pure  Alloys  of  Tungsten  and  Manganese,  Preparation  of 
Tungsten.  G.  Arrivaut  {Compt.  rend.,  1906,  143,  594 — 596). — 
Tungsten-manganese  alloys,  containing  1221  to  6005  per  cent,  of 
tungsten,  obtained  by  reducing  with  aluminium  a  mixtvu'e  of  the 
oxides  of  the  two  metals  with  their  respective  peroxides,  form  hard, 
brittle  ingots,  steel-grey  in  colour,  and  non-magnetic. 

These  alloys,  which  do  not  contain  any  definite  compounds  of  the  two 
metals,  are  slowly  oxidised  in  the  air,  and  completely  dissolved  by  boil- 
ing concentrated  sulphuric  acid  or  by  fused  alkali  hydrogen  sulphates  ; 
dilute  acids  attack  them  in  the  cold,  dissolving  the  manganese  and 
leaving  the  tungsten  in  the  form  of  a  heavy,  metallic,  steel-grey  powder 
having  a  sp.  gr.  15*28  at  0^,  the  sp.  gr.  of  the  fused  metal  being  18'7 
(Moissan,  Abstr.,  1896,  ii,  606). 

Alloys  of  tungsten  and  manganese,  containing  not  more  than  25  per 
cent,  of  the  former  metal,  can  be  also  prepared  by  fusing  a  mixture  of 
the  metallic  powders  in  a  current  of  hydrogen  (compare  this  vol.,  ii, 
676,  758).  M.  A.  W. 

Equilibrium  Phenomena  with  the  Hydrates  of  Uranous  Sul- 
phate. III.  The  Hexahydrate,  Pentahydrate,  and  Basic  Svd- 
phates.  Federico  Giolitti  and  G.  Liberi  {Gazzetta,  1906,  36,  ii, 
443 — 450.  Compare  Abstr.,  1905,  ii,  827). — By  the  interaction  of 
uranyl  sulphate,  water,  alcohol  and  sulphuric  acid  in  various  propor- 
tions, the  following  salts  have  been  isolated:  (1)  U(S04)2,6H20,  in 
mammillary  masses  of  small,  pale  green  crystals;  (2)  U(SO^)2,5H20, 
as  a  pale  green  incrustation  ;  (3)  11(80^2'^ ^^2^'  ^^  stellar  aggregates  of 
green,  acicular  crystals  ;  (4)  3UOSO^,U(S04)o,32H.^O,  as  a  pale  green 
powder,  which,  on  drying  in  the  air,  vields  (5)  3UOSO4,U(SO4).„10H2O  ; 
(6)  3UOSO„U(SO^)2,20HoO ;  (7)  3U0S04,U(S0J2'15H20,  "and  (8) 
U0S0^,5H._,0. 

Many  of  the  phenomena  presented  by  the  uranous  sulphates  are 
almost  certain  indications  that,  in  these  salts,  the  sulphuric  acid 
residue  does  not  form  ions  by  itself,  but  constitutes  part  of  certain 
complex  ions,  which  contain  also  uranium.  This  would  explain  the 
large  number  of  different  salts  obtained,  the  complexity  of  their 
foriuulte,  and  the  fact  that  uranous  sulphates  of  identical  composition 
often  exhibit  divergent  crystalline  forms  and  other  phy:<ical  and 
chemical  properties.  T.  H.  P. 

Constitution  of  the  Copper-Tin  Alloys.  Earnest  S.  Shepherd 
and  E.  Blough  (/.  Physical  Chem.,  1906,  10,  630—653.  Compare 
Abstr.,  1905,  ii,  587  ;  Heycock  and  Neville,  Abstr.,  1901,  ii,  508  ; 
1902,  ii,  261).— The  method  suggested  by  Bancroft  (Abstr.,  1902,  ii, 
495)  has  been  u.sed  to  determine  the  composition  of  the  six  solid 
phases  which  coexist  with  fused  mixtures  of  copper  and  tin  varying  in 


862  ABSTRACTS   OF    CHEMICAL    PAPERS. 

composition  between  the  pure  metalp.  It  is  foxmd  that  the  phases  are 
a,  /?,  y,  and  c,  all  solid  solutions,  the  compound  CugSn,  and  pure  tin. 
A  microscopic  study  of  the  solid  alloys  has  been  made  and  all  the 
results  are  incorporated  in  a  temperature  concentration  diagram, 
worked  out  for  temperatures^above  219°.  It  appears  that  below  600°  the 
8-solid  solution  can  exist ;  this  phase  was  supposed  previously  to  be  the 
compound  Cu^Sn.  Mixtures  of  the  compound  CugSn  and  the  c-crystals 
show  heat  effects  at  218°  and  182°,  but  the  nature  of  these  changes  is 
still  in  doubt.  J.  C.  P. 

Electrolytic  Precipitation  of  Bronzes.  B.  E.  Curey  {J.  Physical 
Chem.,  1906, 10,  515 — 520). — The  general  method  for  preparing  bronze 
plate  is  to  precipitate  a  brass  and  bronze  it  by  chemical  methods.  The 
author  finds  that  with  a  rotating  cathode  and  acid  ammonium  oxalate 
solutions  good  bronze  may  be  precipitated.  The  percentage  of  copper 
in  the  metal  deposited  differs  widely  from  that  in  the  solution,  falling 
from  100  to  77,  when  that  in  the  solution  falls  from  100  to  20  ;  and  it  is 
difficult  to  obtain  a  good  deposit  with  less  than  75  per  cent,  of  copper. 
The  cathode  current  density  shoiald  be  low  ;  good  deposits  were  obtained 
with  densities  of  0*2  to  2'0  amperes  per  square  decimetre.  The 
deposited  bronzes  correspond  closely  in  appearance  with  cast  bronzes 
of  the  same  composition.  L.  M.  J. 

Treatment  of  Uranium- Vanadium  Metals  and  the  Electro- 
lytic Preparation  of  Vanadium.  M.  Gin  {Chem.  Centr.,  1906,  ii, 
1172—1173  ;  from  FAektrochem.  Zeit.,  1906,  13, 119— 122).— Carnotite 
is  decomposed  by  fusion  with  potassium  hydrogen  sulphate.  After 
solution  in  water,  concentration,  and  cooling,  the  uranium  and 
vanadium  separate  as  the  double  potassium  sulphate.  On  treatment 
with  zinc  the  vanadium  is  reduced  and  is  then  precipitated  by 
neutralisation  with  ammonia  and  addition  of  ammonium  carbonate ; 
the  uranium  is  obtained  on  boiling  the  filtrate.  Another  method  is 
based  on  heating  to  redness  in  the  vapour  of  ferric  chloride,  when 
vanadyl  chloride,  VOClg,  which  is  readily  volatile,  is  formed. 

An  outline  is  given  of  the  preparation  of  vanadium  by  the  electro- 
lysis of  the  oxide  V2O8,  which  conducts  well,  but  the  precise  details  of 
the  process  are  not  described.  P.  H. 

Hydrogen  Aurichloride.  Ernst  Schmidt  {Chem.  Centr.,  1906,  ii, 
855—856  ;  from  Apolh.  Zeit,  21,  661— 662).— Hydrogen  aurichloride 
crystallises  with  SHjO  as  stated  by  Weber  {Jahresber.,  1867,  314)  and 
by  Schottlander  (Abstr.,  1883,  853),  and  not  with  4H.>0  as  stated  by 
Thomsen  (Abstr.,  1878,  13  ;  1883,  1054).  '  P.  H. 

Some  Catalytic  Actions  of  Platinum  Black.  Oscar  Loew 
and  KeijirO  Aso  {/hil.  Co/l.  Ayr.  Tokyo,  Imp.  Univ.,  1906,  7,  1 — 6. 
Compare  Abstr.,  1890,  453  and  689). — Platinum  black  has  the  power 
of  converting  nialeic  acid  into  fumaric  acid.  In  presence  of  dextrose  it 
reduce.s    free    nitric  acid  to  ammonia,  and   potassium  phlm-ate,  per- 
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chlorate  and  iodate  to  chlorides  and  iodide.     It  also  has  a  reducing 
action  on  nitrobenzoic  acid  and  trinitiophenol. 

When  kept  moistened  with  water  for  some  time,  platinum  black  is 
found  to  contain  nitric  acid  and  traces  of  ammonia.         N.  H.  J.  M. 


Mineralogical    Chemistry. 


Natural  and  Artificial  Coloration  of  Amethyst,  &c. 
Marcellix  Berthelot  {Compt.  rend.,  1906,  143,  477 — 488). — Small 
crystals  of  amethyst  from  Brazil,  when  heated  to  300°,  became 
decolorised.  The  loss  of  colour  is  supposed  to  be  due  to  the  reduction 
of  traces  of  manganic  to  manganous  salts,  with  the  occlusion  of 
oxygen  in  the  stone.  On  exposing  the  decoloi-ised  crystals  to 
the  action  of  radium  chloride,  contained  in  a  sealed  glass  tube,  the 
original  colour  is  regained  in  the  course  of  a  few  weeks,  owing  to  the 
reosidation  of  the  manganese  salt.  Similar  results  were  obtained  with 
violet  fluorspar.  Fused  quartz  and  glass,  containing  traces  of 
manganese,  also  acquired  a  violet  tint  when  exposed  to  the  action  of 
radium  chloride  in  the  same  manner  ;  paper  also  showed  signs  of  oxida- 
tion. It  is  suggested  that  the  colour  of  amethyst,  and  possibly  of 
some  other  precious  stones,  may  be  due  to  the  action  of  radioactive 
substances  while  the  stones  lie  buried  in  the  earth's  crust.  The 
decolori.sation  by  heat  of  smoky  quartz  and  green  fluorspar  is  ac- 
companied by  the  distillation  of  petroleum,  and  in  these  cases  the 
colour  must  be  due  to  organic  matter  (compare  Abstr.,  1901,  ii,  166). 

L.  J.  S. 

Blue  Rock  Salt.  Ernst  Pieszczek  {Chevi.  Centr.,  1906,  ii,  906  ; 
from  Pharni.  Zeit.,  51,  700 — 701). — The  blue  portions  of  rock  salt 
were  found  to  contain  0"4  per  cent,  less  chlorine  than  pure  sodium 
chloride  or  than  the  blue  portions  rendered  colourless  by  heating. 
The  excess  of  sodium  is  attributed  to  the  presence  of  a  subcbloride 
rather  than  to  the  presence  of  metallic  sodium  as  sugge>ted  by 
Siedentopf  (this  vol.,  ii,  443)  or  by  Stiihli  {Ajwth.  Zeit.,  1906,21,  203), 
inasmuch  as  the  colour  is  not  removed  by  boiling  with  alcohol  or  by 
heating  at  100^  in  a  sealed  tube  with  mercury.  P.  H. 

Formation  of  Oceanic  Salt  Deposits.  XLIX.  Artificial  Pro- 
duction of  Colemanite.  Jacobus  H.  van't  Hoff  {Siizungaber.  K.Akad. 
Wis8.  Berlin,  1906,  39,  689—693.  Compare  this  vol.,  ii,  619).— It  is 
found  that  boronatrocalcite  not  only  yields  [)andermito  when  heated 
with  a  solution  saturated  with  sodium  and  potassium  chlorides  at  its 
boiling  point  (1 10°),  but  that  the  same  change  takes  place  in  presence 
of  excess  of  water  at  very  much  lower  temperatures.  The  reaction 
proceeds,  moreover,  much  more  readily  in  porcelain  thau  in  glass 
vessels. 
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From  boronatrocalcite  and  water  in  the  proportion  1  :  40  the  hepta- 
hydrate,  2CaO,3B203,7H20,  was  obtained  at  90°  and  the  enneahydrate, 
2CaO,3B203,9H20,  at  60°,  when  the  solution  was  nucleated  with 
crystals  of  the  respective  hydrates.  At  83°  (the  higher  limit  of  the 
investigation),  colemanite,  2CaO,3B203,5H20,  is  the  stable  form  of  di- 
calciumtriborate  in  contact  with  a  solution  saturated  with  sodium 
chloride.  The  transformation  of  the  heptahydrate  into  colemanite, 
which  is  accompanied  by  a  diminution  in  volume,  takes  place  at  40°  in 
presence  of  sodium  chloride,  whilst  in  presence  of  a  solution  saturated 
with  sodium  chloride,  potassium  chloride,  and  glaserite  (which  has  the 
lowest  vapour  pressure  of  all  solutions  capable  of  yielding  calcium 
borates),  the  change  takes  place  below  25°.  Colemanite  is  therefore 
one  of  the  Stassfurt  salts  which  may  have  been  formed  at  a  tem- 
perature below  25°.  H.  M.  D. 

The  Amount  and  Origin  of  the  Ammonia  in  the  Products  of 
the  Eruption  of  Vesuvius  in  April,  1906.  Julius  Stoklasa  {Ber., 
1906,  39,  3530 — 3537). — Contrary  to  the  statements  made  by  other 
observers  that  the  ammonium  chloride  found  on  the  lower  portions  of 
the  lava  outflow  was  due  to  the  burning  of  vegetation,  the  author  has 
found  ammonium  chloride  on  large  blocks  of  lava  at  an  altitude  of  900 
metres  in  places  where  no  vegetation  was  present,  and  even  in  the  sand  of 
the  crater.  The  gases  streaming  out  of  the  crater  on  May  4th,  1906,  con- 
tained hydrogen  chloride  and  ammonia,  and  the  whitish-yellow  smoke 
which  accompanied  the  eruption  consisted  principally  of  ammonium 
compounds.  In  certain  localities  there  wei-e  in  the  lava  white  druses 
containing  ammonium  chloride  mixed  with  the  chlorides  and  sulphates 
of  sodium  and  potassium.  Some  of  the  druses  were  coloured  yellow 
by  ferric  chloride,  and  others  exhibited  a  green  colour  due  to  copper 
chloride. 

The  portions  of  lava  soluble  in  water  often  contained  as  much  as 
76 — 85  per  cent,  of  ammonium  chloride.  In  the  Iripillse,  the  water- 
soluble  portions  yielded  33  per  cent,  of  ammonium  chloride.  The  red 
ash  contained  only  0*1  per  cent,  of  ammonia,  and  traces  merely  were 
found  in  the  grey  ash.  All  the  products  of  the  eruption  when  heated 
to  redness  with  soda-lime  evolve  ammonia,  the  largest  amounts  being 
obtained  from  a  specimen  of  lapillfe  and  an  olivine  bomb.  This  result 
points  to  the  existence  of  various  nitrides  which  would  in  these  circum- 
stances evolve  ammonia.  G.  T.  M. 

Breunnerite  from  Avigliana.  Giuseppe  Piolti  {Atti  R.  Accad. 
Torino,  1906,  41,  1066 — 1069). — A  sample  of  breunnerite  obtained 
from  a  serpentine  cave  near  Avi^fliana  was  found  to  have  w^  1*7 15,  and 
the  percentage  composition :  MgCO^,  9047  ;  FeCOg,  9*45  ;  MnCOg, 
traces.  The  angle  of  the  cleavage  rhombohedron  had  the  value  107° 
30'18".  T.  H.  P. 

Analysis  of  the  Ash  which  fell  in  Naples  on  the  Night  of 
April  4 — 5th,  1906.  Kzio  Comanducci  and  M.  Auena  {Rend, 
Accad.  Set.  Fis.  Mat.  Napoli,  1906,  [iii],  12,  267—280.  Compare 
Comanducci  and  Pescitelli,  this  vol.,  ii,   177  ;  Johnsaen,  this  vol.,  ii, 
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621;  Oglialoro,  this  vol.,  ii,  621). — Analysis  of  the  ash  which  was 
emitted  from  Vesuvius  and  collected  in  Naples  on  the  night  between 
April  4th  and  5th  gives  the  following  percentages  : 

CI.  SO,.  P0O3.  SiO.,.  TiOo.  FeA-  FeO. 

0-5992       0-9361       0-7494       43-6865       0-1720        12-2915       2-7219 

MnO.  AI0O3.  iNfgO.  CaO.  CoO.  CuO.  KoO. 

0-2962       16-7468       2-2982       11-9677       00038       0-0854       4^609 

Xa.,0.  NH.,.  XO...  NO3.  SO,. 

4-63'29      0-03071     0-00 134     0-000054     0-0224. 

Fragments  of  ci-ystals  of  leucite,  felspar,  augite,  magnetite,  and 
ferrite  were  detected  in  the  ash.  T.  H.  P. 

Silicate  Fusions.  Hans  Heribert  Eeiter  (Jahrb.  Min.,  1906, 
Beil.-Bd.,  22,  183 — 265). — A  continuation  of  the  work  of  C.  Doelter 
on  silicate  fusions  3  the  results  obtained  are  discussed  in  detail  with 
respect  to  the  views  expressed  by  Doelter  and  Vogt  [Ann.  Rep.,  1904, 
1,  224 ;  1905,  2,  269).  In  the  several  experiments  various  minerals 
(albite,  nephelite,  augite,  olivine,  and  magnetite)  were  fused  together 
in  different  proportions.  The  order  of  separation  of  the  minerals  in 
the  crystallised  products  so  obtained  is  :  spinel,  haematite,  magnetite, 
olivine,  magnetite,  augite,  magnetite,  nephelite,  plagioclase.  The  fact 
that  spinel  is  formed  as  a  new  component  of  these  mixtures  proves 
that  there  must  have  been  dissociation,  and  the  recurrence  of  magnetite 
shows  that  the  order  of  separation  does  not  depend  on  the  fusibility  of 
the  minerals,  but  rather  on  the  varying  saturation  of  the  silicate 
solution.  L.  J.  S. 

Compounds  Allied  to  Spinel.  Z.  Weyberg  {Centr.  Min.,  1906, 
645 — 649). — Attempts  to  produce  alumino-,  chromi-,  and  ferri-silicates 
of  the  type  R"R2'''Si208  by  fusing  the  materials  with  salts  of  alkalis  or 
alkaline  earths  (Abstr.,  1906,  ii,  23,  91)  have  frequently  resulted  in 
the  formation  of  double  oxides  of  the  spinel  type,  R"K2  ^4-  Silicic 
acid,  aluminium  hydroxide,  and  lithium  carbonate,  in  tlie  proportions 
given  by  2SiO<„  AljO.^,  Li^O,  when  fused  for  several  hours  with  an 
excess  of  lithium  sulphate  gave  a  white  powder  consisting  of  rounded, 
birefringent  (perhaps  orthorhombic)  grains  of  lithium  aluminate, 
LijAl.^O^.  Lithium  chromite,  LioCVjO^,  was  obtained  by  fusing  kaolin 
with  lithium  chromate ;  it  crystallises  as  brown,  isotropic  oetahedra 
with  the  characters  of  a  spinel.  When  this  crystallised  lithium 
chromite  is  fused,  it  produces  chromic  oxide  in  crystals  of  an  unusual 
habit.  Calcium  chromite,  CaCr.,0^,  was  obtained  as  green,  strongly 
pleochroic,  acicular  crystals  by  fusing  kaolin  with  potassium  chromate 
and  calcium  oxide.  Several  attempts  to  synthesise  the  ferrisilicates 
resulted  in  the  formation  of  violet-black  oetahedra  with  the  composition 
2CaO,5Fe203.  L.  J.  S. 

Minerals  of  the  Composition  MgSiOg ;  a  Case  of  Tetra- 
morphism.  Eugene  T.  Allen,  Fked.  Eugene  Wbigiit,  and  J.  K. 
Clement  {Amer.  J.  Sci.,  1906,  [iv],  22,  385— 438).— The  orthorhombic 
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and  monocHnic  amphiboles  and  pyroxenes  with  the  composition 
MgSiOo  have  all  been  prepared  artificially,  some  of  them  for  the  first 
time.  They  were  usually  obtained  as  spherulites  or  finely  fibrous 
agjiregates  and  were  identified  by  their  optii-al  characters,  but  in  the 
case  ot  the  monoclinic  pyroxene,  minute,  measurable  crystals  were 
obtained.  The  pp.  gr.  of  the  different  forms  are  as  follows :  glass 
(MgSiOg),  2'743;  orthorhombic  amphibole,  2857;  monoclinic  amphi- 
bole?j  orthorhombic  pyroxene,  3175;  and  monoclinic  pyroxene, 
3-192. 

The  order  of  stability  of  these  four  polymorphic  forms  is  the  same 
as  that  of  their  specific  gravities.  Monoclinic  pyroxene  is  stable  at  all 
temperatures,  and  the  others  are  monotropic  towards  it ;  they  change 
into  it  at  an  elevated  tetnperature  (orthorhombic  pyroxene  at  1250°) 
with  development  of  heat. 

Monoclinic  pyroxene,  the  most  stable  of  the  four  forms,  was  obtained 
in  several  different  ways  :  (1)  by  crystallising  a  fused  mass  of  the 
same  composition  ;  (2)  by  heating  the  glass  (MgSiOg;  melting  point 
1521°)  to  a  temperature  above  1300°  ;  (3)  by  heating  any  of  the  other 
crystalline  forms  ;  (4)  by  the  action  of  molten  magnesium  chloride  or 
tellurite  on  amorphous  silica  ;  (5)  by  recrystallising  magnesium  silicate 
from  a  flux  of  magnesium  chloride,  magnesium  vanadate,  calcium 
vanadate,  or  tellurium  dioxide.  The  minute  crystals  obtained  by  the 
last  method  have  the  same  prism-angle,  88°,  as  ordinary  diopside,  but 
the  other  angles  differ  ;  the  optical  characters  of  this  magnesian,  mono- 
clinic pyroxene  are  identical  with  those  of  the  pyroxene  of  the 
Bishop vi  He  meteorite. 

Orthorhombic  pyroxene,  enstatite,  crystallises  at  lower  temperatures 
than  the  monoclinic  pyroxene,  and  was  obtained  by  heating  the  glass 
between  1000°  and  1100°.  Large  crystals  were  obtained  in  silicate 
(magmatic)  solutions, 

Monoclinic  amphibole  forms  in  very  small  quantities  by  rapidly 
cooling  the  fused  mass,  and  also  when  the  orthorhombic  amphibole  is 
heated  with  water  at  375 — 475°. 

Orthorhombic  amphibole,  kupfferite,  is  obtained  by  heating  the 
molten  silicate  far  above  the  melting  point,  at  about  1600°,  and  then 
cooling  rapidly  in  the  air. 

In  many  of  the  experiments,  crystals  of  forsterite  (Mg,,SiO^)  were 
obtained  with  the  other  products ;  optical  and  crystallographic  deter- 
minations were  made  on  this  material.  L.  J,  S. 

Composition  of  some  Montreal  Minerals.  B,  J.  Harkington 
{Trans.  Roy.  6'oc.  Canada,  1905,  [ii],  11,  (3),  25—28). — The  following 
minerals  are  found  in  the  Corporation  Quarry,  at  the  back  of  Mount 
Royal. 

Nephelite-sygenite  is  a  pale  flesh-red,  translucent,  vitreous  to 
slightly  greasy  in  lustre,  and  shows  no  marked  cleavage,  but  sub- 
conchoidal  to  uneven  fractui*e  (anal,  I.). 

Acmite  (segii-ite)  occurs  in  deeply-striated  prisms,  mostly  greenish- 
black  or  brown ;  has  a  subvitreous  lustre,  is  nearly  opaque,  and  has  a 
hardness  approaching  6,  and  asp,  gr,  3-521  ;  it  fuses  quietly  to  a  black, 
niaguetict  glass  (anal.  II.), 
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Lepidomelane  occurs  in  rough,  black  crystals,  which  are  green  by 
transmitted  light,  and  has  a  vitreous  lustre  and  a  small  optic  axial  angle; 
it  has  the  hardness  3,  and  a  sp.  gy.  3 "269,  is  readily  decomposed  by 
hydrochloric  acid,  and  when  fused  over  the  blowpipe  forms  a  black, 
magnetic  slag  (anal.  III.).  If  the  titanium  dioxide  is  calculated  with 
the  silica,  this  mineral  has  the  composition  5(Ro'>,RO),Ro03,4Si0.2. 

Natrolite  is  white,  translucent,  and  vitreous,  has  the  hardness  5, 
and  a  sp.  gr.  2234,  gelatinises  readily  when  treated  with  hydrochloric 
acid,  and  fuses  to  a  glass  colouring  the  flame  yellow  (anal.  IV.). 

Analcite  forms  large,  white,  translucent  trapezohedrons  with  vitreous 
lustre,  and  has  a  hardness  slightly  greater  than  5  and  a  sp.  gr.  2  22 
(anal.  Y.). 

Si02-       Ti(K     AI2O3.    FeoOj.     FeO.      MuO.    CaO.     MgO.    Na«0.      KoO.     Li-jO.      HoO. 


I. 

44-98 

—      32-65    0-72 

—         —     trace 

—    16-08 

4-54 

— 

0-97 

n. 

49  51 

0-61      2  72  22-26 

5-82     1-51     7-16 

1-09     8-62 

0-38 

— 

0  57 

in. 

32-96 

2-80     10-34    8-85 

27-19     2-79     0-64 

0-73     0-98 

7-75 

0-03 

4-36 

IV. 

47  09 

—      26  99    trace 

—         —     trace 

—     16-46 

0-01 

— 

9-80 

V. 

54-S3 

—      24-20     — 

—         —      0-08 

—     12-01 

— 

— 

8-50 

G.  Y. 

Metallic  Iron  found  at  Magdeburg  in  1831.  Fritz  Rixxe 
(Jahrb.,  Min.,  1906,  ii,  61 — 89). — The  composition  and  micro-structure 
of  this  pseudo-meteorite  point  undoubtedly  to  an  iron  of  artificial 
origin.  L.  J.  S. 


Physiological    Chemistry. 


Carbon  Monoxide  in  Normal  Blood.  Raphael  Lepike  and 
BouLUD  {Compt.  rend.,  1906,  143,  374 — 375). — Carbon  monoxide 
occurs  ill  the  blood  of  normal  dogs  (Nicloux)  and  in  cases  of  anaemia. 
The  view  that  oxalic  acid  is  its  source  is  supported  by  the  fact  that 
intravenous  injection  of  sodium  oxalate  in  dogs  increases  the  amount 
present  eight-  or  ten-fold.  In  asphyxia,  however,  the  formation  of  the 
gas  is  prevented.  Dextrose  or  Isevulose  similarly  administered  has  a 
similar  result ;  this  is  attributed  to  increiised  oxalic  acid  formation. 
Tartaric  acid  produces  the  same  effect  but  less  rapidly,  whereas  lactic 
acid  does  not.  W.  D.  H. 

Hydroxy l-ions  of  Foetal  (Placental)  Blood.  Alexander  Szili 
{lyiujer's  Arc/dv,  1906,  115,  72— 81).— The  placental  blood  has  the 
same  amount  of  titratable  alkali  as  that  of  the  mother.  The  two  are 
in  osmotic  equilibrium.  In  both  cases  the  smallest  amount  of  hydi'oxyl- 
ions  does  not  correspond  with  the  lowest  amount  of  titratable  alkali. 

W.  D.  H. 

Alcohol  in  Normal  Blood  and  Tissues.  \V.  Hutsom  Fokd 
{J.  I'hyeiol.,  19U6,  34,  430 — 143). — A  republication  of  results  affirming 
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the  existence  of  alcohol  in  the  blood  and  tissues  in  small  amounts. 
These  were  obtained  originally  in  1858.  The  facts  are  believed  to  be 
important  in  view  of  the  calorific  value  of  alcohol.  W.  D.  H. 

Glycerol  of  the  Blood,  and  its  Investigation  by  Zeisel's 
Iodide  Method.  Franz  Tangl  and  Stephan  Weiser  (PJluger's 
Archiv,  1906,  115,  152 — 174). — The  blood  contains  free  glycerol; 
glycerylphosphoric  acid  could  not  be  found.  Glycerol  is  present  in  the 
plasma,  not  in  the  corpuscles.  Horses'  blood  contains  0'076,  horses' 
plasma  0*095,  and  ox-blood  0*07  gram  of  glycerol  per  1000  grams. 

W.  D.  H. 

The  Sugar  of  the  Blood.  Raphael  Lepine  and  Boulud  {Compt. 
rend.,  1906,  143,  500—504,  539— 542).— The  sugar  of  the  blood  is 
mainly  in  combination,  and  this  "masked  sugar"  is  liberated  with 
comparative  ease.  The  total  sugar  obtained  from  the  blood  is  increased 
by  the  action  of  phloridzin,  and  by  the  enzymes  emulsin  and  invertin, 
and  also  to  nearly  as  great  an  extent  by  merely  keeping  the  blood  at 
60°,  a  temperature  sufficiently  high  to  prevent  glycolysis,  but  not  high 
enough  to  inhibit  the  ferment  which  presumably  disengages  the  sugar. 
The  amount  of  increase  in  the  sugar  is  not  constant. 

The  sugar  of  normal  serum  does  not  dialyse,  but  when  the  masked 
sugar  has  been  liberated  it  passes  through.  This  favours  the  sup- 
position that  the  sugar  is  not  free  in  the  blood,  but  that  it  is  com- 
bined loosely  with  albuminous  material.  If  this  is  so,  the  fact  that 
it  does  pass  readily  into  the  urine  is  intelligible.  W.  D.  H. 

Amino-acids  in  Blood  and  Lymph.  William  H.  Howell 
{Amer.  J.  Physiol,  1906,  17,  273—279).— By  means  of  dialysis 
through  collodion  membranes,  amino-acids  may  be  separated  from  both 
blood  and  lymph  by  means  of  y3-naphthalenesulphonic  chloride.  In 
the  blood,  a  positive  reaction  is  obtained  even  after  fifty  hours'  abstin- 
ence from  food,  but  much  more  of  these  substances  are  obtained 
in  well-fed  animal?,  especially  in  the  portal  blood.  The  membrane 
used  is  periLcable  to  proteos-es  and  peptone,  but  none  was  found. 
The  portal  blood  (owing  probably  to  a  higher  percentage  of  proteid) 
has  a  permanent  greater  osmotic  pressure  than  that  collected  from 
other  parts.         •  W.  D.  H. 

Non-coagulable  Proteid  in  Blood.  William  H.  Howell 
{Amer.  J.  Physiol.,  1906,  17,  280— 296).— After  the  principal  proteids 
of  blood  have  been  removed  by  heating  in  feebly  acid  reaction  (acetic 
acid)  to  80 — 85°,  a  proteid  (Chabrio's  albumon)  remains  in  solution  ; 
it  is,  however,  precipitated  partially  by  prolonged  boiling  if  the  re- 
action is  made  strongly  acid.  It  is  not  a  peptone  or  proteose  ;  it  con- 
tains iron  and  a  considerable  amount  of  lecithin,  which  can  be  com- 
pletely removed  by  boiling  with  alcohol.  If  serum-albumin  is  isolated 
and  dialysed,  it  is  not  coagulable  by  heat  in  the  presence  of  sodium, 
potassium,  or  lithium  salts,  but  it  is  in  the  presence  of  ammonium, 
barium,  calcium,  or  magnesium  salts.  Globulins  treated  in  the  same 
way    are    heat-coagulable   in    the    presence    of    both     sets    of    salts, 
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Fractional  precipitation  with  salts  is  an  unsatisfactory  method  of 
obtaining  pure  products.  After  a  proteid  has  been  salted  out  by 
ammonium  sulphate,  it  is  more  susceptible  to  precipitation  by  heat  or 
by  dialysis. 

It  is  suggested  that  the  term  serum-globulin  should  be  restricted  to 
euglobulin.  The  proteid  left  in  solution  after  dialysis  shows  the 
essential  properties  of  an  albumin  modified  by  combination  with 
lecithin  or  a  lecithin -containing  complex.  W.  D.  H. 

Composition  of  Body-fliiids  in  Marine  Animals.  Silvestko 
Baglioxi  {Beitr.  chevu  Physiol.  Path.,  1906,  9,  50— 66).— The  blood 
serum  of  the  dog-fish  shows  great  variations  in  its  percentage  of  pro- 
teid ;  the  amount  of  non-proteid  nitrogen  is  almost  as  great ;  this  is 
mainly  due  to  urea,  as  others  have  pointed  out.  During  hunger  the 
proteid  nitrogen  falls.  The  urea  concentration  in  the  blood  is  about 
three  times  greater  than  in  the  urine.  In  other  selachian  fishes  the 
same  holds  good,  but  the  actual  amount  of  urea  in  the  blood  is  smaller. 
In  the  teleostean  fishes,  on  the  other  hand,  the  conditions  are  similar 
to  those  in  land  animals.  In  the  body  fluids  of  various  invertebrates, 
the  amount  of  proteid  is  very  variable,  but  is  least  in  those  lower  forms 
which  have  not  a  closed  vascular  system  ;  in  higher  molluscs  and  arthro- 
pods, the  amount  of  proteid  is  important ;  the  amount  of  extractive 
nitrogen  per  cent,  is  in  the  second  or  third  decimal  place ;  the  amount 
in  the  urine  is  greater.  Octopus'  urine  contains  proteid ;  this  may  be 
an  ''alimentary  albuminuria."  The  statements  are  all  illustrated  by 
tables  of  analyses.  W.  D.  H. 

Relative  Concentration  of  Calcium  Ions  in  reference  to  the 
Reversal  of  the  Polar  Effects  of  the  Galvanic  Current  in 
Paramcecium.  Frank  W.  Banx-roft  {J.  Physiol.,  1906,  34, 
444 — 463). — If  Paranicecia  are  washed  in  distilled  water  and  then  sub- 
jected to  weak  solutions  of  many  salts,  they  swim  towards  the  anode, 
and  the  behaviour  of  the  cilia  indicates  that  the  anode  is  the  stimu- 
lating electrode.  Complete  absence  of  galvanotropism  is  best  produced 
by  salts  which  diminish  the  concentration  of  free  calcium  ions.  The 
character  of  the  galvanotropism  depends  on  the  relative  amount  of 
these  ions  which  are  present.  W.  D.  H. 

Relation  of  Ions  to  Contractile  Processes.  I.  Action  of 
Salt  Solutions  on  Ciliated  Epithelium.  Ralph  S.  Lillie  {Amer. 
J.  Physiol.,  1906,  17,  89 — 142). — The  toxicity  of  numerous  salts  on 
cilia  is  described  with  full  detail,  and  special  attention  is  directed  to 
antagonism  or  antitoxic  action  ;  this  is  in  general  due  to  an  approxi- 
mate equalisation  of  the  opposite  actions  of  anion  and  cation  on  the 
colloid.s  of  the  tissue.  Hence  salts  the  toxicity  of  which  is  due  to  predomi- 
nant anion  action  require  salts  with  active  cations  to  counteract  them 
and  vice  versd.  W.  I).  H. 

The  R61e  of  Elementary  Nitrogen  in  Animal  Metabolism.  Carl 
OPPENHELMER  {Chem.  Cenir.,  1906.  ii,  8t»9— 810  ;  from  Biocliem.  Zeit.,  1, 
177 — 182). — Experiments  on  healthy  and  diabetic  dogs  and  also  on 
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rabbits  were  made  in  order  to  ascertain  whether  atmospheric  nitrogen 
plays  any  part  in  metabolism.     The  results  were  negative. 

W.  D.  H. 

Calcium  and  Magnesium  Metabolism.  S.  Goitein  {Pfliiger's 
^rcAiv,  1906,115,  118 — 151). — If  the  diet  is  rich  in  calcium  and  magnes- 
ium, the  body  enriches  itself  with  these  substances,  whilst  it  loses  them 
if  the  food  contains  but  little.  These  changes  mainly  affect  bone  and 
muscle  ;  the  variations  in  other  organs,  especially  as  regards  magnesium, 
are  very  small.  W.  D.  H. 

Metabolism  Experiments  with  Organic  and  Inorganic 
Phosphorus.  J.  A.  Le  Olerg  and  Frank  C.  Cook  (/.  Biol.  Chem., 
1906,  2,  203 — 216). — The  nitrogen  retained  in  rabbits  and  dogs  is 
usually  lowered  (although  the  nitrogen  balance  is  not  necessarily 
negative)  by  the  addition  of  inorganic  phos[>horus  (phosphates)  to 
the  normal  diet.  If  the  food  is  poor  in  phosphorus,  the  addition  of 
inorganic  phosphorus  lessens  the  digestibility  of  the  nitrogen,  and 
the  nitrogen  and  phosphorus  balances  are  generally  negative.  Organic 
phosphorus  favours  nitrogenous  metabolism  and  increases  the  nitrogen 
and  phosphorus  retention.  The  phosphorus  from  wheat  bran  is 
specially  valuable  in  this  direction.  The  added  phosphorus  is  never 
retained  if  the  diet  is  normal.  Organic  phosphorus  was  never  found 
in  the  urine.  W.  D.  H. 

Digestibility  and  Utilisation  of  some  Polysaccharides 
derived  from  Lichens  and  Marine  Algae.  T.  Saiki  (/.  Biol. 
Chem.,  1906,  2,  251 — 265). — Experiments  with  lichenin  from  Iceland 
moss.  Agar-agar,  and  preparations  from  kombu,  wakame,  and  other 
Japanese  fungi  indicate  that  the  polysaccharides  present  are  not  readily 
transformed  into  sugar  by  enzymes  of  animal  or  vegetable  origin. 

W.  D.  H. 

Nitrogenous  Metabolism  as  afiPected  by  Diet  and  by  Alka- 
line Diuretics.  H.  D.  Haskins  {J.  Biol.  Chem.,  1906,  2, 
217 — 229). — In  diets  containing  at  least  5  grams  of  nitrogen  daily, 
whether  consisting  of  animal,  vegetable,  or  mixed  foods,  the  ammonia 
excreted  varies  with  the  total  nitrogen,  and  the  relative  ammonia 
nitrogen  to  total  nitrogen  remains  con.stant  (not  the  absolute  amount 
of  ammonia  as  Folin  states).  The  administration  of  sodium  hydrogen 
carbonate  and  sodium  citrate  reduces  the  ammonia  to  one-third  of  the 
normal,  and  the  urea  increases  correspondingly.  In  this  case  the  fixed 
alkali  given  takes  the  place  of  ammonia  in  neutralising  acids  formed  in 
the  body,  and  this  allows  more  ammonia  to  be  converted  into  urea. 
The  experiments  were  made  on  men.  W.  D.  H. 

Action  of  Quinine  on  Ferments.  Ernst  Laqueur  {Chem.  Centr., 
1906,  ii,  1074;  from  Arch.  exp.  Bath.  Pharm.,  55,  240— 262).— On  the 
supposition  that  the  elective  action  of  quinine  on  metabolism  is  duo  to 
elective  action  on  enzymes,  the  following  six  ferments  were  selected  for 
experiment  :  the  autolylic  ferment  of  the  liver,  pepsin,  rennin,  gastric 
lipase,  and  the  catalase  and  oxydase  of   the   blood.     The  tables  given 
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show  that  quinine  influences  their  actions  to  varying  degrees,  but  the 
application  of  these  results  to  metabolic  processes  is  still  for  the  future. 

W.  D.  H. 

Concentration  of  Hydrogen  Ions  in  the  Contents  of  the 
Pasting  Human  Stomach.  Franz  Taxgl  {Pfliigers  Archiv,  1906, 
115,  64 — 71). — The  hydrogen  ions  in  the  contents  of  the  fasting 
stomach  arise  from  hydrochloric  acid,  that  being  the  only  acid  present ; 
the  amount  varied  from  0  05  to  0'15  per  cent.  W.  D.  H. 

The  Behaviour  of  Lecithin  to  the  Lipolytic  Ferments. 
C.  ScHUMOFF-SiMANOwsKi  and  Nadixe  Sieber  {Zeit.  physiol.  Chem., 
1906,  49, 50 — 63  j. — Lecithin  is  decomposed  by  the  steapsin  of  the  gastric 
juice,  but  much  more  energetically  by  that  of  the  pancreatic  secretion. 
Lipases  from  plants  act  similarly.  The  lipase  of  the  blood  and  blood- 
serum  has  no  such  effect.  W.  D.  H. 

Influence  of  Bile  on  Pancreatic  Ferments.  Otto  von  Furth 
and  Juuus  Schutz  {Beitr.  chem.  Physiol.  Path.,  1906,  9,  28 — 49). — 
Bile  favours  the  lipolytic  action  of  pancreatic  steapsin  ;  a  small 
quantity  will  raise  the  action  fourteen-fold.  Small  changes  in 
alkalinity  have  no  effect,  and  bile  ash  has  no  such  action.  The  action 
is  due  to  the  bile  salts,  especially  to  their  cholic  acid  component ;  a 
few  milligrams  of  a  salt  of  this  acid  have  a  strong  effect.  Deoxy- 
cholic  acid  is  nearly  as  active,  but  oxidation  products  of  cholic  acid 
(cholanic,  bilianic,  and  cilianic  acid.s)  are  inactive.  A.  W.  Hewlett's 
statement  that  lecithin  favours  the  action  is  confirmed,  but  the  action 
of  bile  is  not  due  to  its  lecithin.  The  degree  of  activation  produced 
by  bile  and  its  salts  is  very  variable,  and  so  must  be  influenced  by 
other  factors.  The  favouring  action  of  bile  on  trypsin  is  in- 
constant and  its  ibtensity  much  less  than  the  similar  action  on 
the  fat-splitting  enzyme.  W.  D.  H. 

The  Cleavage  of  Food-proteid  in  the  Intestine.  Otto 
CoHNHEiM  {Zeit.  physiol.  Chem.,  1906,  49,  64— 71).— The  combined 
action  of  pepsin  and  erepsin  is  sufficient  to  produce  complete  or  almost 
complete  cleavage  of  proteids.     The  experiments  were  made  in  vitro. 

W.  D.  H. 

Chemical  Stimulation  of  Cerebrum.  Samuel  S.  Maxwell  (/. 
Biol.  Chem.,  1906,  2,  183—194). — A  full  account  of  experiments 
previously  published  (Abstr.,  1906,  ii,  240).  W.  D.  H. 

Nature  of  Electrical  and  Chemical  Stimulation.     William 

-LTUEKLAND  {Amtr.  J.  I'hysiol.,  1906,  17,  266—272).     A  Molecular 

Theory  of  the   Electric   Properties   of   Nerve.      \V.    Sutiier- 

AND  (•6iV/.,  297 — 311). — Speculative  papers  verv  much  on  the  lines 

<.f  A.  P.  Mathew's  woik.  '  W.  D.  H. 
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Influence  of  Osmotic  Pressure  on  the  Irritability  of  Skeletal 
Muscle.  ^YAh^ER  J.  Meek  {Amer.  J.  FhysioL,  1906,  17,  8 — 14). — 
Hypertonicity  depresses  tho  contractility  and  excitability  of  skeletal 
muscle,  Hypotonicity  increases  these  properties.  The  action  is  on  the 
muscular  fibres  themselves,  because  curare  does  not  influence  the 
above  results,  W.  D.  H. 

Influence  of  Temperature  on  Striped  Muscle  and  its  Relation 
to  Chemical  Reaction  Velocity.  Theo.  C.  Burnett  (J.  Biol.  Chem., 
1906,  2,  195 — 201). — The  processes  underlying  muscular  contraction 
are  chemical  in  nature.  A  rise  of  10°  in  temperature  doubles 
or  trebles  the  velocity  of  a  reaction.  The  length  of  the  latent  period 
was  made  the  basis  of  calculation,  and  the  formula  would  be  latent 
period  at  tn  :  latent  period  at  in +  10  =2  or  3.  The  results  show  that 
the  figure  is  usually  near  2,  or  between  2  and  3,  W.  D,  H, 

Extractives  of  Muscle,  V,  Carnitine.  R,  Krimberg  {Zeit. 
physiol  Chem.,  1906,  49,  89—95,  Compare  this  vol.,  ii,  781),— The 
substance  in  meat  extracts  described  as  carnitine  is  allied  to  the 
betaine-choline  group.  It  contains  trimethylamine.  A  nitrogenous 
acid  was  also  separated  as  a  barium  salt,  but  the  composition  of  this 
second  component  of  the  carnitine  molecule  is  not  yet  decided, 

W,  D.  H. 

The  Relative  Proportions  of  the  Proteids  of  Muscle  in 
Physiological  and  Pathological  Conditions.  Paul  Saxl  {Beitr. 
chem.  Physiol.  Path.,  1906,  9,  1 — 27). — Investigations  on  the  chemical 
composition  of  muscle  made  after  rigor  mortis  has  set  in  give  an 
incorrect  view  of  its  proteid  constituents.  The  three  principal  vaiieties 
of  muscle  (voluntary,  cardiac,  and  smooth)  differ  in  their  proportion  of 
soluble  and  insoluble  proteids  (muscle-plasma  and  muscle-stroma).  The 
porportion  in  the  three  kinds  of  mviscle  is  respectively  7:1,  1:3,  and 
1  :  4,  The  proportion  between  the  soluble  proteids  paramyosinogen  (von 
Fiirth's  myosin)  and  myosinogen  (von  f'iirth's  myogen)  is  1  :  5.  Muscular 
activity  has  no  influence  on  such  figures.  In  fatty  degeneration  of  the 
heart,  the  total  proteids  are  less,  and  in  hypertrophy  greater  than  nor- 
mal. In  phosphorus  poisoning  the  soluble  proteids  of  the  heart  increase, 
and  the  insoluble  decrease.  Rigor  mortis  is  due  to  proteid  coagulation, 
and  the  insoluble  proteids  therefore  increase  ;  the  phenomenon  is  most 
marked  in  the  voluntary  muscles,  for  they  contain  so  much  soluble  pro- 
teid to  undergo  coagulation  ;  in  heart  muscle  it  is  less  marked,  and  in 
smooth  muscle  ab^ent.  In  fatty  hearts  it  is  more  marked  than  inj 
normal  cardiac  tissue.     The  phenomenon  is  irreversible.     W,  D.  H. 

Sugar  yielding  Substances  in  Liver,     Rudolf  TUrkel  (Beitr^ 
chem.  Physiol.  Path,  1906,  9,  89 — 90). — Seegen  states  that  the  total  1 
carbohydrate  of   the  liver  is  greater  than  the  sum  of  its  .sugar  and 
glycogen,  and  that  after  both  are  removed  a  material  remains  which  is 
precipitable  by  alcohol,  and  yields  sugar  by  boiling  with  acids.    In  other] 
organs  ho  could  not  discover  this  substance.     In  the  present  researcl 
no  sugar-yielding  substance  was  found  in  the  liver  after  the  remova 
of  proteid,  glycogen,  and  the  sugar  already  present.  W.  D.  H. 
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Formation  of  Dextrorotatory  Lactic  Acid  by  the  Autolysis 
of  Animal  Organs.  Junichi  Mochizuki  and  E..  Aeima  {Zeit. 
physiol.  Chem.,  1906,  49,  108— 112).— Magnus  Levy  states  that  in 
liver  autolysis  the  lactic  acid  obtained  is  a  mixture  of  the  optically  in- 
active with  the  dextrorotatory  acid,  in  aseptic  autolysis  the  latter 
comprises  40  per  cent,  of  the  whole,  whilst  in  antiseptic  autolysis  it  is 
only  10  per  cent.  The  present  research  was  carried  out  with  bull's 
testes;  during  autolysis,  the  lactic  acid  increases;  the  zinc  salt 
was  identical  with  that  of  the  dextrorotatory  lactate.  The  nature  of 
the  material  which  gives  ri-e  to  the  acid,  presumably  by  ferment 
activity,  is  unknown.     Other  organs  are  being  examined.    W.  D.  H. 

Influence  of  Alkalinity  on  Liver  Autolysis.  Alexis  von 
Dejewezki  {Chem.  Centr.,  1906,  ii,  806;  from  Biochem.  Zeit,  1, 
229 — 245). — If  the  concentration  of  alkali  is  0-2  to  0'3  percent., 
autolysis  runs  its  usual  course,  except  that  proteid  cleavage  occurs  more 
slowly.  If  the  alkalinity  is  raised  to  0  5  percent,  (in  terms  of  sodium 
carbonate)  autolysis  ceases.  In  ordinary  liver  autolysis,  proteoses  are 
found  abundantly.  Among  the  mono-amino-acids  glycine  and  leucine 
were  identified  ;  leucine  comprises  the  main  amount  of  this  fraction. 

W.  D.  H. 

Proteolytic  Action  of  Animal  Tissue  Juices,  and  of  In- 
testinal Juice.  Emil  xiBDEUHALDEx  and  Yutaka  Teruuchi  {Zeit. 
physiol.  Chem.,  1906,  49,  1 — 14). — The  authors  have  already  shown 
that  aqueous  extracts  of  ox-liver  contain  active  proteolytic  ferments 
which  split  dZ-leucylglycine  and  glycylglycine.  The  present  paper  is 
a  continuation  of  the  work  with  other  organs  and  other  peptides.  As 
a  rule,  the  expressed  juice  was  used  instead  of,  or  as  well  as,  aqueous 
extracts.  Bacterial  action  was  excluded  by  toluene.  Ox-liver  juice 
splits  <i/-leucyl-glycine  and  glycyl-c?/-alanine,  but  not  racenuc  leucyl- 
leucine  nor  glycine  anhydride.  Ox-muscle  juice  contains  little  or  no 
proteolytic  ferments,  and  so  contrasts  with  rabbit's  muscle ;  it  decom- 
poses glycylglycine,  c//-leucylglycine  and  glycyl-J^alanine,  but  only  to  a 
slight  extent.  Dog's  muscle  juice  is  more  active.  Dog's  kidney  juice  is 
also  active,  but  it  and  intestinal  juice  from  the  same  animal  do  not  decom- 
pose hippuric  acid.  Dog's  liver  juice  is  only  active  in  the  resolution  of 
glycylglycine  and  glycyl-^ty^osine.  The  intestinal  juice  secreted  by 
the  dog  and  ox  is  also  very  active  in  resolving  the  same  peptides.  Not 
only  the  organ,  but  the  blood-serum  of  some  animals  is  active  in  the 
same  direction,  although  here  possibly  trypsin  absorbed  from  the 
intestine  has  in  part  to  be  dealt  with.  W.  D.  H. 

The  Behaviour  of  Leucylphenylalanine,  Leucylglycyl- 
glycine,  and  Alanylglycylglycine  toward  the  Liver-juice  of 
the  Ox.  Emil  Abdeuhalde.n  and  Peter  Kona  {Zeit.  physiol.  Chem., 
1906,  49,  31 — 40). — The  three  peptides  mentioned  are  split  to  some 
extent  by  the  juice  expressed  from  ox-liver.  The  main  object  of  these 
and  similar  experiments  is  to  learn  .something  of  proteid  cleavage  and 
proteid-synthesis  in  the  tissue-cells  of  the  body.     No  reversible  action 
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was  ever  observed  ;  various  mixtures  of  amino-acids  were  never  found 
altered  by  pancreatic  juice,  or  various  tissue  juices.  No  synthesis  of 
peptides  occurred.  W.  D.  H. 

Phosphorus  and  Calcium  of  Human  Milk.  Alfred  W.  Sikes 
{J.  Physiol.,  1906,  34,  464 — 480). — The  average  amount  of  phosphoric 
acid  in  human  milk  during  the  first  fortnight  after  lactation  starts  is 
0'029  per  cent.  The  percentage  of  non-proteid  phosphoric  acid  varies  : 
in  primipara  (0*016)  and  multipara  (0018) ;  the  percentages  of  proteid 
phosphoric  acid  are  0013  and  0-011  respectively.  In  primipara  the 
total  rises  up  to  the  ninth  day ;  in  multipara  the  maximum  is  a  little 
earlier.  The  variations  are  mainly  due  to  the  non-proteid  phosphoric 
acid.  The  average  amount  of  calcium  for  the  same  period  is  0'03  per 
cent.,  and  rather  less  in  primipara.  The  greater  part  (84  per  cent.)  is 
combined  with  proteid.  Variations  from  the  average  are  small.  The 
proportion  of  calcium  to  proteid  is  TOG  :  100.  W.  D.  H. 

Influence  of  Added  Substances  on  the  Rennin  Coagulation 
of  Cows'  Milk.  Ghana  Smeliansky  [Arch.  Hygiene,  1906,  59, 
187 — 215). — The  longer  milk  is  heated  before  the  addition  of  rennin,  the 
longer  it  takes  to  coagulate  and  the  softer  and  in  smaller  pieces  is  the 
coagulate  ;  similarly,  on  dilution  with  water,  the  moment  of  coagulation 
is  delayed,  but  the  nature  of  the  precipitate  does  not  seem  to  be  altered. 
On  the  addition  of  mucilage,  prepared  by  heating  starch  with  water 
and  rubbing  the  pulp  through  a  fine  sieve,  the  time  required  for 
coagulation  is  if  anything  lessened,  whilst  the  coagulate  becomes  softer 
and  more  loosely  packed.  Sodium  carbonate  delays  coagulation  and 
gives  a  softer  coagulate ;  sodium  chloride  has  the  same  influence  when 
at  least  4  per  cent,  of  the  salt  is  added  ;  calcium  salts  have  a  similar 
action.  A  slightly  alkaline  milk  coagulates  more  slowly  and  in  finer 
flakes  than  a  neutral  or  faintly  acid  milk.  Milk  sugar,  dextrose, 
Bucrose,  or  mannitol  are  without  influence  on  the  coagulation. 

E.  F.  A. 

Amino-acids  in  Normal  Urine.  Julius  Wohlgemuth  and  Carl 
Neuberq  {Ghem.  Centr.,  19ii6,  ii,  895  ;  from  Med.  Klin.,  1906,  No.  6). 
— From  8  litres  of  urine,  0*2  gram  of  glycine  (as  barium  naphthyl- 
carbimideglycine ;  compare  Abstr.,  1905,  i,  647),  or  a  percentage  of 
0*0025,  was  obtained.    The  quantity  is  not  of  physiological  importance. 

W.  D.  H. 

Endogenous  Purine  Excretion  in  Man.  John  J.  R.  Macleod 
and  H.  D.  Haskins  (/.  Biol.  Chem.,  1906,  2,  231— 242).— The  excre- 
tion of  endogenous  purine  substances  is  not  affected  by  very  great 
variations  in  diet,  provided  that  this  is  purine-free.  In  different 
individuals  the  amount  varies.  Sodium  citrate  and  sodium  hydrogen 
carbonate,  if  given  in  amount  sufficient  to  make  the  urine  alkaline, 
increase  the  endogenous  purine  excretion  ;  this  effect  lasts  for  some 
days,  even  after  tlje  reaction  of  the  urine  again  becomes  acid. 

W.  D.  H. 
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Detection  of  Toxic  Bases  in  Urine.  III.  Friedrich  Kutscher 
and  Albkrt  Lohiian'.v  {Zeit.  physiol.  Chem.,  1906,  49,  81 — 87.  Com- 
pare Absfr.,  1906,  ii,  786  ;  Fr.  KCtscher,  ibid.,  88.  Compare  Abstr., 
1906,  ii,  471) — By  fractional  precipitation  as  platinum  and  gold  salts, 
methyl-  and  dimethyl-guanidine  were  identified  in  the  urine  of  normal 
people.  Whether  these  are  precursors  or  degradation  products  of 
creatinine  will  be  discussed  io  a  futirre  paper. 

The  base  described  in  the  first  paper  of  the  series,  which  is  toxic,  was 
separated  as  a  gold  salt ;  it  is  di-acid,  has  the  formula  CjgH^gN^O^,  and 
the  name  kynosine  is  proposed  for  it.  W.  D.  H. 

Phosphorus  Content  of  Faeces  Fat.  Johx  H.  Long  and  W.  A. 
JoHxsox  (/.  Amer.  Chern.  Soc,  1906,  28,  1499 — 1503.  Compare  this 
vol.,  ii,  637). — The  amount  of  fat  in  eight  samples  of  faeces  varied  from 
8*60  to  1945  per  cent,  (calculated  on  the  dry  material),  whilst  the 
phosphoric  acid  (P2O5)  in  the  fat  varied  from  0*20  to  366  percent.  It 
is  probable  that  the  phosphorus  is  present  in  the  form  of  "  lecithans  " 
or  "  phosphatides,"  substances  in  which  the  phosphorus  and  nitrogen 
ratios  are  variable.  The  probable  sources  of  these  phosphorus  com- 
pounds in  faeces  fat  are  discussed.  E.  G. 

Ascitic  Fluid  containing  Albumin  Soluble  in  Acetic  Acid. 
Bretet  (Ann.  Chim.  anal.,  1906,  11,  368 — 370). — An  ascitic  fluid 
examined  by  the  author  contained  33*7  grams  per  litre  of  albumin 
which  was  readily  soluble  in  acetic  acid.  Heating  the  fluid  alone  or 
with  the  addition  of  a  little  nitric  acid  produced  an  abundant  coagulum, 
but  the  addition  of  acetic  acid  entirely  prevented  coagulation,  even  at  a 
boiling  temperature.  The  albumin  present  in  the  urine  of  the  patient 
was  coagulable  in  the  presence  of  acetic  acid.  W.  P.  S. 

Hydrochloric  Acid  in  Cancer.  S.  Monckton  Copeman  and 
H.  Wilson  Hake  {Lancet,  1906,  ii,  1276 — 1277). — From  the  examina- 
tion of  the  stomachs  of  500  mice  the  conclusion  is  drawn  that  the 
hydrochloric  acid  is  higher  in  those  sufFeriug  from  cancer  than  in 
normal  mice.  The  analyses,  however,  were  not  made  on  the  gastric 
contents  only,  as  in  the  work  of  previous  investigators,  but  on  the 
contents  jdus  the  gnstric  tissue.  W.  D.  H. 

Cancer.  Carl  Neubbbg  {Chem.  Centr.,  1906,  ii,  902  ;  from  Zeit. 
Krebn/orsd.,  2,  171.  Compare  Abstr.,  1905,  ii,  338). — A  cancerous 
growth  of  the  liver,  secondary  to  one  in  the  stomach,  was  examined,  two- 
thirds  of  its  nitrogen  was  present  in  the  form  of  mono-,  and  one-third 
in  di-amino-Hcids  ;  bases,  sulphur,  phosphorus,  and  ash  were  also  esti- 
mated, the  net  result  being  that  the  cleavage  products  are  approximately 
in  the  same  proportion  us  in  normal  cell-globulins.  The  statement  of 
Blumenthal  and  Wolff  that  the  fresh  tumours  resist  peptic  but  not 
tryptic  digestion  was  confirmed.  The  nucleo-proteid  was  prepared  from 
an  aqueous  extract  by  precipitation  with  acetic  acid,  and  an  elementary 
analysis  made  ;  the  percentage  of  phosphorus  was  3*97.  It  gives 
intense  phloroglucinol  and  orcinol  rejictions.  On  hydrolysis  it  yields 
orthophosphoric  acid,  pentose,  and  purine  bases. 
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Autolysis  in  carcinomatous  tissue  increases  under  the  action  of 
Rbntgen  rays,  and  still  more  so  under  that  of  radium  emanations. 

W.  D.  H. 

Hydroxyl-ion  Concentration  of  Diabetic  Blood.  H.  Benedict 
(P/luger'sA7-chiv.,l90G,lld,  106 — 117). — The  concentration  of  hydroxyl 
ions  in  diabetic  blood  does  not  differ  from  that  in  normal  blood,  and 
even  in  diabetic  coma,  a  depression  of  the  concentration  is  not  con- 
stantly present.  The  observations  do  not  support  the  view  that  the 
coma  is  produced  by  acids.  W.  D.  H. 

Effect  of  Castration  on  Metabolism  in  Osteomalacia. 
Francis  H.  McCrudden  {Amer.  J.  Physiol,  1906, 17,  210—217.  Com- 
pare Abstr.,  1905,  ii,  845). — Castration  is  not  a  permanent  cure.  The 
present  paper  continues  the  history  of  the  same  patient.  The  course 
of  metabolism  later  was  different  from  what  it  was  before  the  opera- 
tion, but  so  little  is  known  of  inorganic  metabolism  that  further  experi- 
ments on  normal  people  are  contemplated.  The  disease  is  attributed 
by  some  to  disease  of  the  ovaries,  but  these  are  usually  found  to  be 
normal  on  removal. 

An  incapacity  of  the  ground  substance  of  bone  to  fix  inorganic  salts, 
or  an  insufficient  supply  of  such  salts  in  the  blood,  do  not  seem  to  be 
the  causes  of  the  disease.  There  is,  however,  a  specially  active  kata- 
bolism  of  the  bony  tissue,  and  this  occurs  even  in  ordinary  pregnancy 
when  the  developing  embryo  requires  a  large  supply  of  lime.  An 
abnormal  sulphur  metabolism  which  occurs  is  secondary  to  this. 
Castration  certainly  prevents  pregnancy,  but  it  has  no  influence  in  the 
ultimate  and  at  present  unknown  cause  of  the  disease.         W.  D.  H. 

Behaviour  of  Bromides  in  the  Body.  H.  von  Wyss  {Chem. 
Centr.,  1906,  ii,  1077—1078;  from  Arch.  exp.  Path.  Pharm.,  55, 
263 — 287). — Administration  of  bromides  leads  to  their  appearance  in 
the  urine,  and  this  goes  on  for  a  fortnight  after  the  cessation  of  the 
administration.  Large  amounts  are  thus  retained  in  the  body  for  a 
considerable  time.  The  brain,  liver,  and  kidneys  do  not  retain  much  ; 
most  was  found  in  the  blood  serum.  It  is  partly  excreted  in  gastric 
and  intestinal  juices.  W.  D.  H. 

Effect  of  Saline  Purgatives.  John  Auer  {Armr.  J.  Physiol., 
1906,  17,  15 — 25). — Subcutaneous  and  intravenous  injection  of 
magnesium  sulphate  and  chloride,  sodium  sulphate,  phosphate  and 
citrate,  does  not  produce  purgation  in  rabbits ;  they,  however,  do 
produce  a  moderate  increase  of  peristalsis,  except  in  the  case  of 
magnesium  sulphate,  which  produces  no  effect  at  all.  W.  D.  H. 

Biochemical  Studies  on  Chloroform.  Jouann  Feigl  and  Huao 
Meier  {Chem.  Centr.,  1906,  ii,  1135;  from  Biocliem.  Zeit.,  1906, 
1,  317 — 3.il). — Perfectly  pure  chloroform  has  little  or  no  effect  on  the 
blood  pressure,  the  heart,  or  the  vascular  system  ;  all  the  well-known 
effects  are  attributed  to  decomposition  products  of  chloroform, 
especially  carbonyl  chloride.     Biological  tests  are  better  than  chemical 
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tests  for  determining  whether  a  sample  of  chloroform  is  suitable  for 
narcotic  purposes.  P.  H. 

Action  of  Chloral  Hydrate  on  the  Heart.  A.  J.  Caelsox 
(Amer.  J.  Physiol.,  1906,  17,  1 — 7). — Chloral  hydrate  has  a  primary- 
stimulating  action  on  the  heart  ganglion  of  Limulus,  but  if  the  drug 
is  dissolved  in  plasma  or  sea-water  surrounding  the  heart,  the  muscular 
tissue  is  depressed  without  primary  stimulation.  If  the  solution  is 
applied  to  the  entire  heart,  the  tissues  are  paralysed  in  the  following 
order :  ganglion,  nerves,  or  nerve-endings,  muscle.  These  results  are 
discussed  in  relation  to  similar  experiments  by  Rohde  and  others  in 
reference  to  the  mechanism  of  cardiac  excitability,  but  no  clear  state- 
ment of  the  author's  views  is  made.  W.  D.  H. 

Importance  of  Thio-compounds  in  the  Body,  Albert  Edingeb 
and  Paul  Clemens  (Chem.  Centr.,  1906,  ii,  1076 — 1077  ;  from  Zeit. 
Min.  Med.,5Q,  218 — 232). — The  antiseptic  action  of  quinoline  bismuth 
thiocyanate  is  due  to  the  setting  free  of  hydrogen  thiocyanate,  and 
this  action  is  supported  by  the  presence  of  quinoline  thiocyanate.  Such 
compounds  increase  the  excretion  of  sulphur  and  nitrogen,  and  lower 
the  acidity  of  urine.  Their  toxic  action  is  powerful  and  resembles 
that  of  hydrocyanic  acid.  By  Rupp's  method  very  small  quantities  of 
thiocyanate  were  found  and  estimated  in  various  normal  organs,  even 
if  none  had  been  administered.  W,  D.  H. 

Physiological  Action  of  some  Bases  obtained  from  Ox- 
muscle.  Feiedrich  Kutscher  and  Alfred  Lohmann  {Pfiiiger's 
Archiv,  1906,  114,  553 — 568). — Particulars  of  lethal  doses  and 
physiological  action  on  various  animals  are  given  in  reference  to 
novaiue,  oblitine,  ignotine,  and  neosine.  Oblitine  acts  harmfully  on 
the  intestine,  and  produces  necrosis  of  the  mucous  membrane ;  it 
stimulates  its  muscular  coat ;  it  causes  a  lowering  of  arterial  pressure 
and  irregularity  of  the  ventricle  of  the  isolated  frog's  heart  ;  it 
stimulates  salivary  .secretion.  After  subcutaneous  injection,  none  is 
found  in  the  urine,  but  after  it  is  given  by  the  mouth,  some  passes  as 
such  through  the  body  of  the  cat.  Novaine  has  a  very  similar  action, 
and  some  passes  unchanged  into  the  urine  after  subcutaneous 
administration.  Probably  both  substances  belong  to  the  choline 
group.  Only  a  very  few  experiments  are  recorded  with  ignotine  and 
neosine  ;  the  former  has  a  stimulating  action  and  no  effect  on  arterial 
pressure ;  the  latter  lowers  arterial  pressure  slightly.  W.  D.  H. 

Subcutaneous  Injection  of  Adrenaline.  T.  R.  Elliott  and 
Herbert  E.  Durham  (/.  Physiol.,  1906,34,490 — 498).— Subcutaneous 
injection  of  adrenaline  in  cats  over  prolonged  periods  did  not,  as  some 
have  stated,  cause  any  production  of  anti-adrenaline.  The  muscles  of 
the  circulating  system  were  unaffected.  In  one  animal,  the  cervical 
sympathetic  was  unduly  irritable,  but  it  is  doubtful  if  this  was  an 
effect  of  the  drug.  The  suprarenal  glands  were  somewhat  enlarged ; 
the  liver  and  kidney  underwent  fatty  degeneration.  The  same  effects 
were  noticed  when  the  drug  was  given  in  milk  by  the  mouth,  so  the 
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adrenaline,  or  some  product  of  it  which  causes  these  changes,  must  be 
absorbed  in  the  alimentary  canal.  The  volume  of  the  urine  was 
unaltered,  except  during  the  immediate  glycosuria  which  follows  each 
injection.  y\f  D   jj 

Action  of  Drugs  on  the  Heart  of  Limulus.  A.  J.  Carlson 
(Amer.  J.  Physiol,  1906,  17,  177—210.  Compare  this  vol.,  ii,  558). — 
The  action  of  alcohol,  various  anaesthetics,  strychnine,  caffeine,  curare, 
nicotine,  atropine,  cocaine,  pilocarpine,  physostigmine,  aconitine, 
veratrine,  saponin,  quinine,  digitalin,  adrenaline,  and  ergot  were 
investigated.  The  action  is  the  same  as  in  the  vertebrate  heart, 
except  in  one  or  two  instances  where  the  statements  of  previous 
workers  on  the  vertebrate  heart  are  conflicting.  Their  primary  action 
is  on  the  local  motor  ganglion.  W.  D.  H. 

Action  of  Ergot  on  the  Alimentary  Canal.  Samuel  J.  Meltzee 
and  John  Auer  {Amer.  J.  Physiol.,  1906,  17,  143— 166).— Ergot  in- 
creases the  natural  movements  of  the  stomach  and  intestines  and 
augments  the  motor  effect  of  the  vagus.  Its  effect  is  antagonised  to 
a  great  extent  by  atropine.  W.  D.  H. 

Acid  Intoxication.  Alexander  Szili  {PJlugers  Archiv,  1906, 
115,  82 — 105). — Two  questions  were  investigated,  uamely,  the  altera- 
tions in  the  concpntration  of  hydroxyl  ions  in  the  blood  produced  by 
intravenous  injection  of  acid,  and  the  depression  in  the  same  produced 
by  lethal  doses  of  acid.  It  was  shown  that  the  alkalinity  of  the  blood 
does  not  sink  in  proportion  to  the  amount  of  acid  given,  and  that  the 
cells  only  yield  their  alkali  slowly  to  the  blood  to  equalise  the  loss  of 
alkalinity  there.  In  fatal  cases  in  rabbits  the  concentration  of 
hydroxyl  ions  sinks  by  95  per  cent.,  and  of  titratable  alkali  by  78  per 
cent.  In  dogs  the  corresponding  numbers  are  96  and  75  respectively. 
The  serum  of  all  animals  still  reacted  alkaline  to  lacmoid.  In  the 
experiments  recorded,  the  dogs  died  more  quickly  than  the  rabbits, 
which  is  contrary  to  the  generally  accepted  belief  in  the  greater 
susceptibility  of  herbivora  to  acid  poisoning.  This  point  is  discussed  at 
length.  W.  D.  H. 

Phosphorus  Poisoning.  Emil  Abderhalden  and  Alfred  Schit- 
tenhelm  {Zeit.  physiol.  Ckem.,  1906,  49,  41 — 46). — In  normal  dogs, 
peptides  given  by  the  mouth  or  under  the  skin  are  broken  down,  and 
the  nitrogen  is  discharged  as  urea.  This  is  due  to  the  presence  of 
enzymes  in  the  cells  which  act  like  trypsin.  It  was  of  interest  to 
ascertain  if  the  same  happens  when  the  animal  is  poisoned  with 
phosphorus  ;  c?^-leucylglycine  was  given,  but  no  altered  dipeptide  was 
found  in  the  urine  ;  small  quantities  of  leucine  and  glycine  were  found, 
but  it  is  uncertain  if  these  came  from  the  peptide  administered  ;  so  in 
another  experiment  the  liver  juice  of  a  dog  poisoned  by  phosphorus 
was  examined,  but  it  cannot  be  stated  with  any  certainty  that  its 
power  of  splitting  peptides  was  less  than  that  of  normal  liver  juice. 

W.  D.  H. 
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Can  small  amounts  of  Copper  induce  Chronic  Poisoning  ? 

Masato  Toyonaga  {Bull.  Coll.  Agr.  Tohjo  Imp.  Univ.,  1906,  7, 
25 — 28). — Two  rabbits  received  daily  5  mg.  of  copper  in  a  mixture  of 
equivalent  amounts  of  copper  chloride  and  sodium  carbonate.  No 
copper  could  be  detected  in  the  fseces  until,  after  five  months,  the 
daily  amount  was  increased  to  20  mg.  The  rabbits  died  soon  after- 
wards, probably  of  cold.  A  small  amount  of  copper  was  found  in 
the  liver,  but  none  in  the  brain.  There,  were  no  symptoms  of 
poisoning. 

Experiments  were  also  made  with  manganese.  A  rabbit  received 
27  grams  of  manganese  chloride  in  eleven  months  without  any  effect. 

N.  H.  J.  M. 

Hydrocyanic  Acid  Poisoning.  Angelo  de  Domixicis  {Chem. 
Centr.,  1906,  ii,  620— 621  ;  from  Boll.  C him.  Farm.,  45,  367—372. 
Compare  Abstr.,  1905,  ii,  746). — The  elimination  of  hydrocyanic  acid 
occurs  through  the  lungs.  Some  of  the  poison  unites  with  the  blood 
pigment  to  form  cyanohsemoglobin.  W.  D.  H. 

Lysol  Poisoning.  Ferdinand  Blumenthal  {Chem.  Centr.,  1906, 
ii,  620;  from  Biochem.  Zeit.,  1,  135 — 152). — The  capacity  of  the 
organism  to  burn  cresol  is  very  great.  By  giving  lysol  to  dogs  in  non- 
toxic doses,  the  cresol,  ethereal  sulphates,  and  glycuronic  acid  in  the 
urine  rise  in  amount  proportional  to  the  dose  given.  The  destruction 
of  cresol  does  not  occur  in  the  blood,  but  in  the  tissues,  probably  of 
the  liver ;  the  removal  of  its  poisonous  characters  is  largely  due  to 
union  with  sulphuric  and  glycuronic  acids.  W.  D.  H. 
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Vitality  and  Activity  of  Technical  Lactic  Acid  Bacteria. 
I.  Carl  Wehmeu  {Chem.  Zeit.,  1906,  30,  1033— 1034).— Lictic  acid 
bacteria  kept  on  dry,  calcium  lactate  for  six  years  were  still  able  -to 
set  up  lactic  fermentation  of  sugar  even  though  they  had  not  formed 
any  spores  ;  after  ten  years  the  bacteria  had  completely  lost  their 
activity.  Rough  calculations  showed  that  the  bacteria  were  able  to 
produce  about  ten  times  their  own  weight  of  lactic  acid  ;  the  yield, 
which  does  not  as  a  rule  exceed  60  to  70  per  cent.,  is  considerably 
influenced  by  the  purity  of  the  culture,  but  it  is  not  as  yet  possible 
to  account  for  the  wastage  in  sugar.  P.  H. 

Fermentation  of  Milk.  Ferdinand  Blumenthal  and  Wolff 
{Chem.  Centr.,  1906,  ii,  900;  from  C/iarite-Ann.,  29,  12— 18).— Milk 
which  has  been  kept  for  years  may  contain  50  per  cent,  of  the  lactose 
originally    present.     In   the  spontaneous  acid  fermentation  of  milk 
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there  is  no  essential  peptonisation  of  proteids ;  large  amounts  of 
amino-acids,  especially  leucine,  are  formed.  The  only  aromatic  com- 
pound found  is  tryptophan.  The  amounts  of  acids  are  increased  by 
prolonged  putrefaction,  the  lactic  acid  more  than  succinic  acid. 

N.  H.  J.  M. 

Micro-organisms  of  Natto.  Shin  Sawamura  {Bull.  Coll.  Agr. 
Tokyo  Imp.  Univ.,  1906,  7,  107  — 110). — Natto  is  vegetable  cheese 
prepared  by  fermenting  boiled  soy-beans.  The  micro-organisms  con- 
sist at  first  chiefly  of  bacilli,  but  subsequently  micrococci  predominate. 

Two  bacilli  were  isolated,  one  of  which  produces  the  desired  taste 
and  aroma,  but  insufficient  viscosity;  whilst  the  second  produces  cheese 
of  stronger  viscosity,  but  less  desirable  as  regards  taste.  It  is 
probable  that  both  bacilli  are  necessary  for  the  production  of  perfect 
cheese. 

Both  bacilli  produce  diastatic  enzymes.  N.  H.  J.  M. 

Action  of  Copper  Salts  on  the  Germination  of  Penicillium. 
Le  Renard  {Compt.  rend.,  1906,  143,  607— 608).— Spores  of 
Penicillium  crustaceum  are  not  killed  (compare  Benecke,  Abstx*.,  1896, 
ii,  572),  but  rendered  inactive  by  treatment  with  copper  salts  (acetate, 
chloride,  nitrate,  or  sulphate),  even  in  such  dilute  solutions  as  0*00005 
gram  per  litre,  and  can  be  stimulated  to  germination  by  subsequent 
treatment  with  solutions  of  potassium,  ammonium  or  magnesium 
succinate  or  acetate  of  strengths  comprised  between  decinormal  and 
centinormal.  M.  A.  W. 

The  Separation  of  the  Life  and  Ferment-action  of  Yeast. 
Thomas  Bokorny  {PJluger's  Archiv,  1906,  114,  535 — 544). — Sulphuric 
acid  (005  per  cent.)  renders  zymase  inactive,  and  also  kills  yeast  cells. 
The  strength  of  the  acid  can,  however,  be  adjusted  so  that  the  cells 
are  killed,  whereas  the  activity  of  zymase  is  hardly  affected.  Similar 
results  were  obtained  with  formaldehyde  and  mercuric  chloride.  They 
are  stated  quantitatively.  W.  D.  H. 

Formation  of  Fusel  Oil  in  Fermentation  by  Means  of 
"  Acetondauerhefe."  Hans  Pringsheim  (Ber.,  19U6,  39, 
3713—3715.  Compare  Abstr.,  1905,  ii,  848). — The  author  confirms 
the  results  of  Buchner  and  Meisenheimer  (this  vol.,  ii,  790),  who  found 
that  only  very  small  quantities  of  fusel  oil  are  produced  when  sucrose 
is  fermented  by  expressed  yeast  juice.  In  the  fermentation  of  sucrose 
by  "  Acetondauerhefe  "  no  fusel  oil  was  detected  when  the  fermentation 
was  conducted  either  in  the  pi-esence  or  in  the  absence  of  leucine. 

A.  Mc.  K. 

New  Variety  of  Mycoderma  Yeast  as  a  Cause  of  a  Sake 
Disease.  Teizo  Takahashi  (Bull.  Coll.  Agr.  2'dkyd  Imp.  Univ.,  1900, 
7,  101—104.  Compare  Abstr.,  1905,  ii,  473).— A  sample  of  turned 
sak6  (rice  wine)  yielded  a  new  variety  of  yeast,  Mycoderma  sap-ogenes 
sake.  The  mycoderma  grows  on  Mayer's  and  Nageli's  solution  contain- 
ing 9  per  cent,  of  alcohol,  whilst  Hayduck's  solution,  with  2  and  4  per 
cent,  of  acetic  acid,  is  unfavourable.     It  assimilates  dextrose,  Isevulose, 
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and  sucrose,  and  also,  to  a  less  extent,  maltose  and  galactose.  It 
ferments  dextrose  and  galactose  very  feebly,  but  not  Isevulose,  sucrose, 
and  maltose,  and  it  does  not  assimilate  nitrates  and  nitrites. 

When  cultivated  in  Hayduck's  solution  for  seventeen  days  at  27 — 30°, 
a  trace  of  volatile  substance  resembling  altered  vinegar  in  taste  is 
produced.  After  five  months'  cultivation  in  sake  with  13 '85  per  cent, 
of  alcohol  a  trace  of  ethyl  alcohol  was  found,  but  no  aldehyde,  methyl 
alcohol,  or  acetone. 

The  mycoderma  is  at  once  killed  at  a  temperature  of  70°,  and  in  five 
minutes  at  55°.  N.  H.  J.  M. 

Role  of  Enzymes  in  the  Conversion  of  Organic 
Phosphorus  Compounds  in  Germinating  Seeds.  W.  Zaleski 
{Chem.  Cmtr.,  1906,  ii,  893— 89-t ;  from  Ber.  deut.  hot.  Ges.,  24, 
285—291). — Experiments  with  seedlings  of  Lupinus  atigusti- 
folius  showed  that  the  proteids  containing  phosphorus  and 
phosphatides  (chiefly  lecithin)  are  decomposed  by  enzymes  with  pro- 
duction of  inorganic  phosphates.  It  is  probable  that  the  separation 
of  pho.*phorus  from  proteids  and  proteolytic  decomposition  may  take 
place  independently  of  each  other.  N.  H.  J.  M. 

Composition  of  Seed-Beet  Shoots  and  of  Beet  Seedlings. 
Ottokau  Fallada  {Chem.  Centr.,  1906,  ii,  904  ;  from  Oesterr.-ung. 
Zeit.  Zucker-Ind.  Landw.,  35,  269— 273).— The  dry  matter  (1021  per 
cent.)  of  shoots  of  stored  seed-beet  contained  :  proteids,  14"76  ; 
nuclein,  8*31  ;  nitrogenous  compounds  other  than  proteid,  16*56;  crude 
fat,  1'05  ;  nitrogen-free  extractives,  47*18  ;  crude  fibre,  12*59;  and 
ash  7*86  per  cent.  The  ash  contained  K20  =  3^-20  and  P2O5,  16*36  per 
cent.  Small  amounts  of  copper-reducing  compounds  were  found  ; 
sucrose,  oxalic  acid,  and  lecithin  were  not  present. 

The  dry  matter  (11*37  per  cent.)  of  seedlings  contained  :  proteids, 
24'llj  non-proteid  nitrogenous  compounds,  7*62;  fat,  7"45  ;  non- 
nitrogenous  extractives,  34*02;  crude  fibre,  15*11  ;  and  ash,  11*69  per 
cent.  N.  H.  J.  M. 

Mechanism  of  Carbon  Assimilation  in  Green  Plants ; 
Photolytic  Decomposition  of  Carbon  Dioxide  in  Vitro.  Franci8 
L.  Usher  and  J.  H.  Priestley  {Proc.  Roy.  Soc.,  1906,  B.,  78, 
318 — 327.  Compare  this  vol.,  ii,  299). — Phytolytic  decomposition  of 
aqueous  carbon  dioxide  into  formaldehyde  and  hydrogen  peroxide, 
with  production  of  formic  acid  as  intermediate  product,  can  take  place 
in  pre.sente  of  chlorophyll  when  the  necessary  physical  and  chemical 
conditions  are  present,  independently  of  vital  or  enzymic  activity. 

The  process  of  photosynthesis  can  be  reconstructed  outside  the  green 
plant  as  far  as  the  production  of  formaldehyde  and  oxygen  by 
introducing  a  suitable  enzyme  ;  and  as  far  as  the  production  of  oxygen 
and  starch  by  introducing,  in  addition,  certain  kinds  of  non-chloro- 
phyllnus  living  protoplasm. 

Formic  acid  is  a  product  of  the  photolytic  decomposition  of  carbon 
dioxide  in  presence  of  an  inorganic  uranium  salt ;  formaldehyde  is 
probably  an  intermediate  product.  N.  11.  J.  M. 
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Changes  in  the  Nitrogenous  Constituents  of  Green  Plants 
in  the  Absence  of  Light.  A.  Kiesel  {Zeit.  physiol.  C/iem.,  1906, 
49,  72 — 80). — By  keeping  a  green  plant  {Trifoliuni  pratense)  in  the 
dark,  theie  is  not  only  an  increase  in  its  asparagine,  as  had  been 
previously  stated,  but  also  in  other  amino-acids,  especially  leucine, 
and  also  in  the  bases  precipitable  by  phosphotungstic  acid,  among  which 
arginine  was  identified ;  histidine  is  probably  present  also,  but  the 
amount  obtained  was  too  small  to  admit  of  a  complete  analysis. 
These  bases  cannot  be  obtained  from  healthy  plants.  W.  D.  H. 

Direct  Action  of  Light  on  the  Transformation  of  Sugars 
absorbed  by  the  Young  Plants  of  Pinus  Pinea.  VV. 
LuBiMENKO  {Compt.  rend.,  1906,  143,  516 — 519.  Compare  this  vol., 
ii,  624). — Experiments  were  conducted  on  embryos  of  Finns  Pinea 
placed  in  sterilised  solutions  of  sucrose,  dextrose,  maltose,  lactose, 
galactose,  or  arabinose,  and  exposed  to  light  of  varying  intensity, 
from  full  daylight  to  complete  darkness.  The  young  plants  were 
weighed  at  the  beginning  and  the  end  of  the  experiment,  and  it  was 
found  that  whilst  the  light  had  no  effect  on  the  assimilation  of 
maltose,  lactose,  Isevulose,  or  galactose,  the  absorption  of  sucrose, 
dextrose,  or  arabinose  varies  greatly  with  the  intensity  of  the  light. 
In  the  original  the  results  are  represented  in  curve  form,  the  per- 
centage increase  in  weight  as  ordinates  being  plotted  against  the 
intensity  of  the  light  as  abscissae ;  the  maximum  increase  in  weight 
corresponds  with  an  intensity  of  light  too  feeble  for  the  assimilation 
of  carbon  dioxide  by  the  chlorophyll,  and  as  the  intensity  of  the  light 
increases,  the  amount  of  sugar  absorbed  by  the  plant  diminishes,  but 
at  the  same  time  the  plant  increases  in  weight  owing  to  the  decom- 
position of  carbon  dioxide  by  the  chlorophyll.  M.  A.  W. 

Nature  of  the  Cyanogenetic  Glucoside  in  the  Seeds  of 
Eryobotyra  Japonica.  Henri  Herissey  (J.  Pharm.  Chim.,  1906, 
[vi],  97,  350 — 355). — Fresh  seeds  of  Eryobotyra  contained  1  — 110 
per  cent,  of  amygdalin.  No  other  glucoside  acted  on  by  emulsin 
was  found.     The  leaves  contain  no  cyanogenetic  glucoside. 

N.  H.  J.  M. 

Presence  of  Hydrocyanic  Acid  in  Various  Plants.  Alex- 
andre Hebert  {Bull.  Soc.  chim.,  1906,  [iii],  35,  919 — 921. 
Compare  Abstr.,  1899.  ii,  377  ;  Pouchet,  Pull.  Acad.  Med.,  1904, 
[iii],  52,  611  ;  and  Boman,  Pull.  Mus.  hist,  nat.,  1905,  337). — Three 
species  of  Stipa  bearing  the  veruacular  names  Viscachera  Azul-Pampa, 
Viscachera  Pucara,  and  Viscachera  Pusques  (?  Susques)  have  been 
examined,  and  the  second  of  these  was  found  to  contain  a  cyanogenetic 
glucoside  and  an  emulsin-like  ft-rment,  which  interact  in  presence  of 
water  to  yield  hydrocyanic  acid.  No  glucoside  or  enzyme  could  be 
detected  in  the  first  or  third  species.  T.  A.  H. 

Presence  of  Hydrogen  Cyanide  in  the  Distillates  of  some 
Belgian  Plants.  P.  Jitsciiy  (J.  Phai-m.  Chim.,  1906,  [vi],  97, 
355 — 358). — The  same  amounts  of  the  different  plants  were  macerated 
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with  water  and  steam  distilled.  The  following  amounts  of  hydrogen 
cyanide  obtained  indicate  rouglily  the  relative  amounts  of  glucoside 
present :  Ranunculus  repens,  000877  ;  Gynerium  argenteum,  0"02307  ; 
Melica  altissima,  0-01543  ;  M.  nutans,  0-01821  ;  M.  uni/lora,  0-00706  ; 
and  M.  ciliata,  O'OIOU.  N.  H.  J.  ]\I. 

Fatty  Oils  from  the  Seeds  of  the  Berries  of  Rhamnus 
cathartica.  N.  Krasowski  (J.  Russ.  Phys.  Cheni.  Soc,  1906,  38, 
i,  144 — 161). — The  oil,  when  e3ctracted  from  the  crushed  berries  with 
ether,  purified  and  dried,  is  greenish-brown,  almost  odourless,  sparingly 
soluble  in  alcohol,  readily  so  in  ether,  chloroform,  or  benzene ;  it  dries 
slowly  when  exposed  in  thin  layers,  does  not  solidify  at  20°,  and  has  a 
sp.  gr.  0-9195  at  15°/0°.  It  has  the  saponification  number  186-0, 
iodine  number  155*1,  and  acid  number  for  the  free  acids  5  64.  The 
non-volatile  acids  have  the  iodine  number  160-63,  the  mean  molecular 
weight  288*9,  and  the  acetyl  number  25-8.  The  mean  molecular 
weight  of  the  solid  acids  is  280*08,  and  the  iodine  number  of  the 
liquid  acids  is  172-4.  The  oil  contains  (1)  0-48  per  cent,  of  phyto- 
sterol,  the  acetyl  compound  of  which  melts  at  117 — 118°  (Hesse  120°) ; 
(2)  0-11  per  ceut.  of  bright,  le<tf-like  crystals  melting  at  81 — 82°,  pro- 
bably a  saturated  hydrocarbon  of  high  molecular  weight ;  (3)  0-24  per 
cent,  of  volatile  acids,  chiefly  butyric  acids,  and  a  small  quantity  of  a 
solid  acid ;  (4)  non-volatile  acids,  consisting  of  stearic  acid  6,  palmitic 
acid  1*12,  oleic  acid  3010,  linoleic  acid  35*20,  and  linolenic  and  iso- 
linolenic  acids  22-40  per  cent. ;  (5)  glycerol  4-3  per  cent.  The  oil 
also  contains  certain  colouring  principles.  Z.  K. 

Formation  and  Physiological  Role  of  Pentosans  in  Plants. 
Giuseppe  A.  Calabrin  {Chem.  Gentr.,  1906,  ii,  964;  from  Staz.  sper. 
agrar.  itaL,  39,  69 — 96). — Pentosans  seem  to  be  formed  in  young 
plants,  the  amount  decreasing  later  on.  In  different  cereals,  the 
more  resistant  ones  seem  to  contain  more  pentosans  than  the  others. 
The  roots  of  sugar  beet  generally  contain  less  sucro.se  when  the  amount 
of  pento-ans  is  high.  The  amount  of  pentosans  in  plants  is  always 
greater  when  nutritive  constituents  are  low.  N.  H.  J.  M. 

Researches  on  the  Carbohydrates  occurring  in  Spices.  I. 
Canelia  Bark.  Josef  Hanus  and  Franz  Bien  {Zeit.  Nahr.  Genussin., 
1906,  12,  395—407). — The  quantity  of  pentosan  contained  in  spices 
is  fairly  constant  for  one  and  the  same  kind,  the  large>t  amount  being 
found  in  the  bark  of  Ganella  alba ;  next  in  order  of  pento-san  con- 
tent follow  those  spices  which  consist  of  the  whole  plant  or  leaves ; 
then  come  barks,  fruits,  and  seeds,  and,  lastly,  flowers.  The  quantity 
of  crude  fibre  yielded  by  a  spice  is  generally  proportional  to  the  amount 
of  pentosan  present.  Canelia  bark  contains  ab<iut  8  per  cent,  of 
mannitol,  together  with  small  quantities  of  araban  and  galactan  and 
traces  of  xylan.  The  residue  obtained  after  extracting  canelia  bark 
with  water  still  contains  poly.-^accharides  which  dissolve  on  treatment 
with  5  per  cent,  sulphuric  acid,  and  are  ajiparently  xylan  and  dextro- 
san.  The  pentosans  occurring  in  canelia  bark  are  not  hydrolysed 
completely  by  8  per  cent,  sulphuric  acid  ;  a  considerable  projiortion, 
clo.sely  allied  to  cellulose,  remained  unattacked.  VV.  1*.  S. 
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Hemicelluloses.  Kicola  Castoro  {Zeit.  physiol.  Chem.,  1906,  49, 
96—107.  Compare  Shulze  and  Castoro,  Abstr.,  1903,  i,  152,  793). 
— The  hemicelluloses  from  the  seeds  of  Ruscus  aculeatus  yield  man- 
nose  and  a  small  amount  of  arabinose  on  hydrolysis.  They  thus 
contain  a  mannan  and  an  araban ;  these  serve  as  reserve  material, 
and  during  germination  are  decomposed.  The  husks  of  the  same 
seeds  yield  galactose,  and  the  husks  of  the  seeds  of  Lupinus  angtosti- 
folius  and  of  L.  albus  yield  galactose  and  arabinose,  and  those  of 
Pinus  Cembra  galactose  and  xylose.  J.  J.  S. 

Origin  of  Alkaloids  in  Plants.  A.wk  Pictet  {Arch.  Pharm., 
1906,  244,  389— 396).— See  Abstr.,  1905,  i,  541.  C.  F.  B. 

Formation  of  Anthocyanin  in  Barley  Stems.  Shigehiro 
Suzuki  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  Ili06,  7,  29— 37).— The 
results  of  pot  experiments  indicated  that  the  reddening  of  straw  is  due 
to  deficiency  of  phosphoric  acid  or  nitrogen,  or  of  both. 

N.  H.  J.  M. 

An  Instance  of  the  Formation  of  Anthocyanin  under 
the  Influence  of  the  Bite  of  an  Insect  (Burrhipara  urticata). 
Marcel  Mirande  {Compt.  rend.,  1906,  143,  413— 416).— The  cater- 
pillar Eurrhipara  urticata  forms  a  hiding  place  in  the  folded  leaf 
of  Galeopris  Tetrahit,  and  having  previously  injured  by  means  of  a 
bite  the  under  side  of  the  leaf  stalk,  induces  the  premature  formation 
of  the  violet-red,  autumn  colouring  anthocyanin. 

The  formation  of  anthocyanin  in  leaves  by  means  of  natural  or 
artificial  iujuries  has  frequently  been  observed,  but  the  chemical 
nature,  the  cause  of  formation  and  the  biological  r6le  of  this  colouring 
matter  are  at  present  unknown.  M.  A.  W. 

The  Ultimate  Red  Coloration  of  certain  Leaves,  and  the 
Colour  of  Autumn  Leaves.  Armand  Gautier  {Compt.  rend.,  1906, 
143,  490 — 491). — A  claim  for  priority  against  Mirande  (preceding 
abstract.     Compare  Abstr.,  1892,  1242).  M.  A.  W. 

Fresh- water  Algae  as  Human  Food.  S.  Namikawa  {Bull.  Coll. 
Agr.  Tokyo  Imp.  Univ.,  1906,  7,  123—124). — Two  edible  algae  are 
found  in  Japan  :  Nostoc  Phylloderma  and  Prasiola  Japonica.  The  dry 
matter  of  Nostoc  contains  per  cent. : 
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12-28 

The  dried  product  when  extracted  with  cold  water  yields  a  liquid  pink- 
ish-red by  transmitted  light,  and  reddish-violet  by  reflected  light. 
Mineral  acids  and  acetic  acid  change  the  colour  to  violet,  whilst  alkalis 
decolorise  it.  N.  H.  J.  M. 

Carbohydrates  of  Cocoa.  A.  D.  Maurenbrecher  and  Bernhard 
ToLLENs  {Ber.,  1906,  39,  3576—3581.  Compare  Dekker,  Abstr.,  1903, 
ii,  172). — Cocoa  kernels  contain  2 -25  per  cent,  of  pentosans  before,  or 
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5*51  per  cent,  after,  extraction  of  the  fat.  The  aqueous  and  alcoholic 
extracts  of  the  powdered  cocoa  reduce  Fehling's  solution  only  slightly  ; 
the  alcoholic  extract  is  slightly  Isevorotatory.  The  product  of  the 
hydrolysis  of  the  powder  with  4  per  cent,  sulphuric  acid  contains 
theobromine,  ^-arabinose,  c?-galactose,  and  dextrose.  The  shells  of  the 
cocoa-beans  contain  9*02 — 9*09  per  cent,  of  pentosans  ;  /-arabiuose, 
cZ-galactose,  dextrose,  and  perhaps  xylose  are  present  in  the  product 
of  the  hydrolysis.  ^-Arabinose  and  (Z-galactose  are  obtained  also  on 
hydrolysis  of  the  fruit  after  removal  of  the  seeds.  Araban  and 
galactan  must  be  present  in  the  fruit,  in  the  shells  of  the  seeds,  and  in 
the  kernels. 

On  repeated  extraction  of  cacao  butter  with  alcohol,  a  substance  is 
obtained  which  melts  at  133 — 137°  (phytosterol)  and  has  [aj^  -  33'5°, 
but  gives  the  reactions  of  cholesteroL  G.  Y. 

Examination  of  Eriodictyon.  Frederick  B.  Power  and  Frank 
TuTiN  {Fharm.  Rev.,  1906,  24,  300 — 304). — This  is  an  historical  review 
and  a  summary  of  the  results  of  the  authors'  investigations  into  the 
composition  of  Eriodictyon,  the  dried  leaves  of  Etnodictyon  californicum 
(U.S.  Pharmacopoeia,  1905).  The  essential  oil,  which  amounts  to 
01  per  cent,  of  the  leaves,  is  a  yellow  liquid,  has  the  characteristic 
odour  of  eriodictyon,  a  sp.  gr.  0'9372  at  15°/15°,  and  [ajo  —  0°24',  and 
is  readily  soluble  in  70  per  cent,  alcohol.  The  leaves  contain  about 
29 '2  per  cent,  of  their  weight  of  resins,  75  per  cent,  of  which  are 
soluble  in  ether.  The  following  substances  have  been  isolated ; 
the  percentages  given  are  the  approximate  amounts  present  in  the 
leaves  :  triacontane  melting  at  65*2°  and  pentatriacontane  melting 
at  74*5 — 75°  (0*7  per  cent.) ;  formic,  acetic,  cerotic,  and  other  acids  in 
the  free  state,  and  glycerides  of  formic,  butyric,  and  other  acids,  the 
total  acids  free  and  combined  amounting  to  05  per  cent. ;  a  very  small 
amount  of  a  phytosterol  melting  at  136 — 137°;  eriodictyol,  Qy^^<Pi^, 
which  is  crystalline,  melts  at  267°,  and  has  the  properties  of  a  phenol 
(0"23  per  cent.);  homoeriodictyol ,  C,gHj^Og,  which  is  crystalline,  melts 
at  223°,  and  is  of  phenolic  nature  (3  per  cent.) ;  a  yellow,  crystalline, 
phenolic  substance,  CjgH^jOg  (CjaHj^Og?)  (0014  per  cent.),  and  con- 
siderable amounts  of  dextrose. 

The  peculiar  odour  observed  by  Thai  on  heating  the  leaves  with 
dilute  sulphuric  acid  is  that  of  furfuraldehyde.  Quirini's  eriodictyonic 
acid  was  an  impure  substance  and  probably  consisted  largely  of  homo- 
eriodictyol. G.  Y. 

Examination  of  Qrindelia.  Frederick  B.  Power  and  Frank 
Tltin  [Proc.  Amer.  Mann.  Assoc,  1905  {Jiej/rint}]. — The  chief 
( onstituents  of  Grindelia  (B.P.),  from  Grindelia  robusta,  are  amorphous 
re.sins  amounting  to  216  per  cent,  of  the  whole.  The  portion  soluble 
in  light  petroleum  contains  hentriacontane  melting  at  68°,  a  crystalline 
substance  melting  at  166°,  which  is  either  an  isomeride  or  a  lower 
homologue  of  phytosterol,  formic  acid  together  with  traces  of  higher 
fatty  acids,  and  a  dark-coloured,  amorphous  product,  which  on  fusion 
with  potassium  hydroxide  yields  chiefly  formic  and  acetic  acids.  The 
ethereal  extract  of  the  resins,  when  fused  with  potassium  hydroxide, 

VOL.  xc.  ii  60 
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yields  formic,  acetic,  and  higher  acids  of  the  fatty  series,  together  with 
the  molecular  compound  of  protocatechuic  and  /)-hydroxybenzoic  acids 
melting  at  194°  (Abstr.,  1904,  ii,  763). 

Grindelia  contains  further  a  considerable  amount  of  a  laevorotatory 
sugar,  probably  ^-glucose,  proteid  substances,  an  amorphous  colouring 
matter,  and  tannin.  Only  traces  of  an  essential  oil  having  the 
characteristic  odour  of  grindelia  are  obtained.  The  presence  of  a 
saponin  or  of  an  alkaloid  as  observed  by  previous  authors  cannot  be 
confirmed.  G.  Y. 

OliveLeaves.  rEANCESCoCANzoNERi((Ta2;2e«a,1906,36,ii,372 — 376). 
— In  this  preliminary  note  the  author  describes  briefly  the  compounds 
extracted  from  olive  leaves  by  95  per  cent,  alcohol.  These  are  :  (1)  A 
faintly  acid,  non-nitrogenous  compound,  CggH^^Og  or  C24H^2^3'  '^hich 
crystallises  in  tufts  or  fan-shaped  aggregates  of  white,  silky,  prismatic 
needles,  and  melts  and  decomposes  and  partly  sublimes  at  297 — 298° ; 
it  emits  an  odour  of  incense  when  burnt  on  platinum  foil,  and  dissolves 
moderately  readily  in  ether  or  alcohol  and  sparingly  in  benzene.  (2)  A 
distinctly  acid  substance,  which  separates  from  alcohol  in  white, 
mammillary  masses  or  a  sticky  powder  melting  at  253 — 255° ;  it 
dissolves  readily  in  benzene  or  chloroform  and  sparingly  in  ether  or 
carbon  disulphide,  and  is  possibly  identical  with  the  compound  melting 
at  250°  described  by  Peano  (Abstr.,  1903,  ii,  173).  (3)  A  substance 
crystallising  in  tetrahedra  with  curved  angles  and  melting  at  about 
236°,  (4)  A  small  quantity  of  an  acid  which  crystallises  in  microscopic 
spherules  (?  octahedra),  melts  at  165°,  and  dissolves  readily  in  alcohol 
or  solutions  of  alkalis.  (5)  A  compound  which,  when  crystallised  from 
acetic  acid,  melts  at  180°;  when  treated  with  alkali,  it  becomes  less 
soluble,  and  yields,  on  recrystallising  from  alcohol,  portions  melting 
between  200°  and  236°.     (6)  Mannitol.     (7)  Tannic  and  gallic  acids. 

T.  H.  P. 

Composition  of  the  Fibrous  part  of  the  Japanese  Orange. 
Rana  Bahadur  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7, 
121 — 122). — The  composition  of  the  insoluble  inside  portions  of 
Japanese  oranges  is  as  follows:  hygroscopic  water,  12"16;  proteid, 
5-27;  ether  extract,  1-28;  galactan,  18-91  ;  pentosan,  27-72  ;  cellulose, 
32-51 ;  and  ash,  2-15  per  cent.  N.  H.  J.  M. 

Tea.  A.  D.  Maukenbrecuer  and  Bernhard  Tollens  {Ber.,  1906, 
30,  3581 — 3582). — Dried  Java  tea  from  Thea  assamica  contains  5-60 
per  cent,  of  pentosans,  caffeine,  dextrose,  traces  of  hevulose,  or  sucrose, 
araban,  and  galactan.  Arabinose  and  (/-galactose  are  obtained  from 
the  product  of  the  hydrolysis  with  6  per  cent,  sulphuric  acid. 

G.  1 . 

Organic  Combination  of  the  Phosphorus  in  "Wine.  Angiolo 
FuNARO  and  A.  Rastelli  {Chem.  Centr.,  1906,  ii,  900 — 901;  from 
iSiaz.  S2)er.  agrar.  ilal.,  39,  35 — 56). — Vines  always  contain  lecithin 
from  the  period  of  grape  formation,  but  the  lecithin  is  partly  decom- 
posed   during    fermentation,    whilst  all   that   escapes   decomposition 
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remains  undissolved  except  in  minute  quantity.     The  phosphorus  in 
wine  is  present  chiefly  as  a  phosphoglycerate  produced  from  lecithin. 

N.  H.  J.  M. 

Importance  of  Formaldehyde  in  Protecting  Plants.  G.  Kock 
(Chem.  Centr.,  1906,  ii,  1012;  from  Zeit.  landw.  Vei'Sv/^lis-Wes.  Oesterr., 
9,  811 — 843). — Formaldehyde  is  of  value  for  protecting  cereals  and 
other  cultivated  plants  from  disease  and  for  disinfecting  green-houses  ; 
it  is  of  little  use  when  used  for  spraying  vegetable  parasites,  and  of 
hardly  any  use  in  the  case  of  animal  parasites.  N.  H.  J.  M. 

Injurious  Action  of  Acetates  and  Formates  on  Plants. 
Keijibo  Aso  {Bidl.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  13—24).— 
Solutions  of  alkali  and  calcium  acetates  and  formates  (O'S  per  cent.) 
act  injuriously  on  phsenogams,  but  not  on  higher  algae,  such  as 
Spirogyra.  The  injury  is  probably  due  to  the  hydrolytic  dissociation 
of  the  salts  and  the  absorption  of  the  base  by  proteids,  leaving  the  acid 
in  the  free  state.  N.  H.  J.  M. 

Proteids  of  Wheat.  II.  Thomas  B.  Osborne  and  Isaac 
F.  Harris  {Amer.  J.  F/njsiol.,  1906,  17,  223—230).  III.  T.  B. 
OsBORXE  and  S.  H.  Clapp  (ibid.,  231  —  265.  Compare  Abstr.,  1905,  ii, 
194). — The  first  paper  relates  to  the  methods  of  preparation  and 
elementary  analysis  of  the  different  proteids  (leucosin,  globulin, 
proteoses,  gliadin,  and  glutenin).  The  following  table  gives  the 
percentage  composition  : 


Leucosin 

Gliadin    

C. 
...     5303 
...     52-72 

H. 

6-84 
6-86 
6-83 

N. 
16-80 
17-66 
17-49 

S. 

1-28 
M4 
1-08 

0. 
2206 
21  62 

Glutenin 

....     52-34 

2226 

The  second  paper  deals  with  the  cleavage  products,  and  the  following 
table  gives  the  main  results  in  percentages  : 

Gliadin.  Glutenin.  Leucosin. 

Glycine 0-0  0-89  0-94 

Alanine 2-0  466  4-45 

Ami  no  valeric  acid   021  024  018 

Leucine 561  5-95  1134 

a-Proline 706  423  3-18 

Phenylalanine  2-35  197  383 

Aspartic  acid  058  091  335 

Glutamic  Acid 3733  23-42  673 

Serine  0-13  074  00 

Tyrosine.  1-20  4-25  334 

Cystine..  045  002  00 

Ly.sine 0-0  192  275 

Histidine  061  176  283 

Arginine  .  316  472  594 

Ammonia 5*11  401  141 

Oxyproline  was  absent  and  tryptophan  present  in  all  cases. 

W.  D.  H. 
60—2 
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Stimulating  Action  of  Calcium   Fluoride   on   Phaenogams. 

Keijiro  Aso  {Bull.  Coll.  Agr.  'Tokyo  Imp.  Univ.,  1906,  7,  85—89. 
Compare  Abstr.,  1903,  ii,  173). — The  results  of  water  and  soil  culture 
experiments  indicated  that  precipitated  calcivim  fluoride  probably  had 
some  stimulating  effect.  In  water  cultures  of  barley,  calcium  fluoride 
exerted  a  moderate  stimulating  action.  It  is  suggested  that  the  more 
favourable  results  obtained  with  Wiborg  phosphate  as  compared  with 
superphosphate  may  be  due  to  the  presence  of  1  per  cent,  of  fluorine  in 
the  former.  As  regards  Ampola's  results  (Abstr.,  1904,  ii,  767)  it  is 
pointed  out  that  the  beneficial  effect  of  calcium  fluoride  cannot  be  due 
to  liberation  of  hydrogen  fluoride,  as  caibon  dioxide  and  weak  acids 
have  no  action  on  it.  N.  H.  J.  M. 

[Influence  of  Manganese  and  Iron  Sulphates  and  of  Potassium 
and  Sodium  Silicates  on  Wheat  and  Barley].  John  A.  Voelcker 
{J.  Roy.  Agric.  Soc.  Engl,  1905,  66,  206— 211).— In  the  case  of 
wheat,  soaking  the  seed  in  solutions  of  manganese  and  iron  sulphates 
(not  more  than  2  per  cent.)  is  beneficial  to  germination.  Barley  is  also 
benefited  by  manganese  sulphate,  and  even  5  per  cent,  solutions  are 
not  injurious,  whilst  iron  sulphate  has  no  effect  on  germination.  The 
yield  of  wheat  is  increased  by  soaking  the  seed  in  solution  of  iron 
sulphate,  but  not  by  manganese  sulphate.  Both  salts  when  applied  to 
the  growing  plant  increase  the  yield  of  wheat  and  barley. 

Potassium  and  sodium  silicates  are  beneficial  to  wheat  and  barley, 
especially  as  regards  the  yield  of  straw.  N.  H.  J.  M. 

Degree  of  Stimulating  Action  of  Manganese  and  Iron  Salts 
on  Barley.  Tomio  Katayama  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ., 
1906,  7,  91 — 93). — Whilst  manganese  sulphate  (0015  per  cent.)  gave 
with  peas  an  increase  of  50 per  cent,  of  straw  and  25  percent,  of  seed, 
the  increase  in  the  case  of  cereals  was  only  about  10  per  cent.  Recent  pot 
experiments  with  barley  showed  that  0"01  per  cent,  of  manganese  and 
iron  sulphates  produced  moderately  increased  yields  of  straw  and  grain 
(6*2  and  7*2  respectively),  whilst  the  application  of  larger  amounts 
resulted  in  decreased  yields.  N.  H.  J.  M. 

Stimulating  Action  of  Manganese  on  Rice.  Munesuigi 
Nagaoka  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  77 — 81.  Compare 
ihid.,  6,  135). — Experiments  on  rice  were  repeated  in  1904,  under 
exceptionally  favourable  conditions  of  weather.  The  amounts  of 
manganese  sulphate  applied  varied  from  30  to  170  kilos,  per  hectare,  and 
the  greatest  gain  due  to  manganese  was  15  per  cent,  with  77  and  with 
107  kilos,  per  hectare. 

The  experiments  were  continued  in  1905  on  the  same  soil,  now 
partially  exhauhted  as  regards  minerals.  Equivalent  amounts  of 
manganese  sulphate,  chloride,  and  carbonate  (corresponding  with 
MugOg  =  25  kilos,  per  hectare)  were  compared.  The  carbonate  produced 
a  slightly  increased  yield  of  straw,  whilst  with  the  sulphate  and  chloride 
the  yield  was  reduced  partly  owing  to  acidity  of  the  soil. 

N.  H.  J.  M. 
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Stimulating  Influence  of  Sodium  Fluoride  on  Garden  Plants. 

Keuiro  Aso  {Bull.  Coll.  Agr.  Tohjo  Imp.  Univ.,  1906,  7,  83—84).— 
Pot  experiments  with  Helichrysum  bracteatum  and  Pedicellaria  viscide 
showed  that  0"02  gram  of  sodium  fluoride  in  8  kilos,  of  soil  increased 
the  yield  of  Pedicellaria,  but  had  very  little  effect  on  Helichrysum. 
With  0"2  gram  of  fluoride  the  result  was  almost  the  same  as  without 
fluoride.  N.  H.  J.  M. 

Condensed  Vegetable  Milk.  Tomio  Katayama  {Bull.  Coll.  Agr. 
Tokyo  Imp.  Univ.,  1906,  7, 113 — 115). — The  condensed  milk  is  prepared 
by  concentrating  soy-bean  milk  (Inouye,  Abstr.,  1896,  ii,  65)  in  a 
vacuum  after  adding  sucrose  (150  grams)  and  dipotassium  phosphate 
(1  gram  per  litre).  The  product  has  a  considerable  nutritive  value  and 
can  be  used  for  preparing  various  foods. 

The  presence  of  vegetable  milk  in  ordinary  condensed  milk  can  be 
detected  by  adding  sodium  carbonate,  which  produces  a  yellow  coloration. 
Another  means  of  detection  is  to  add  water  (2  vols.)  and  a  few  drops  of 
dilute  sulphuric  acid  ;  when  distilled,  the  characteristic  odour  of  raw 
beans  becomes  noticeable.  N.  H.  J.  M. 

Vegetable  Cheese  from  the  Proteid  of  the  Soy  Bean.  Tomio 
Katayama  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  117—119).— 
Vegetable  cheese  was  prepared  by  mixing  pressed  tofu  (Abstr.,  1896, 
ii,  65),  sodium  chloride,  lactose,  and  Swiss  cheese  (for  the  introduction 
of  microbes).  In  one  experiment  some  casein  was  also  added.  The 
mixture  is  kept  moist  for  five  months  at  15°. 

The  product  is  grey,  and  is  free  from  holes  even  when  a  considerable 
amount  of  lactose  is  employed.  The  taste  differs  from  that  of  Swiss 
cheese.  N,  H.  J.  M. 

Composition  of  Soils  from  French  Guinea.  Alexandre  Hebert 
{Bull.  Soc.  chim.,  1906,  [iii],  35, 1033— 1038).— Sixty-three  virgin  and 
cultivated  soils  and  subsoils  collected  by  M.  Chevalier  in  various 
districts  in  French  Guinea  have  been  examined  physically  and  chemi- 
cally, and  the  results,  which  are  tabulated  in  detail  in  the  original, 
show  that  both  the  soils  and  subsoils  are  usually  fairly  rich  in  nitrogen 
and  poor  in  phosphoric  acid,  potash,  and  lime.  T.  A.  H. 

Agricultural  Values  of  the  Cacao  Soils  of  S.  Thome  and  the 
Gold  Coast  Colony.  Alexandre  Hebert  {Bull.  ^'oc.  chim.,  1906, 
[iii],  36. 1039 — 1041). — Five  samples  of  soil  from  cacao  plantations  in 
S.  Thome,  and  three  from  plantations  at  Aburi,  in  the  Gold  Coast 
Colony,  have  been  examined  physically  and  chenn'cally,  and  the 
results,  which  are  tabulated  in  detail  in  the  original,  show  that 
all  the  soils  are  deficient  in  lime  and  potiish  although  comparatively  rich 
in  nitrogen  and  pho.sphoric  acid.  The  deficiency  in  lime  and  potash  is, 
however,  less  marked  than  in  the  case  of  the  soils  from  French  Guinea 
(see  preceding  abstract).  The  composition  of  vegetable  debris,  obtained 
from  a  plantation  at  Aburi,  is  also  given.  T.  A.  H. 

Formation  of  Humus.  Shigehira  Suzuki  {Bull.  Coll.  Agr.  Tokyo 
Imp.  Univ.,  1906,  7,  95 — 99). — The  amount  of  carbon  dioxide  liberated 
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from  moistened  leaves  of  Quercus  serrata,  both  alone  and  with  addition 
of  calcium  and  magnesium  carbonates  and  dipotassium  phosphate,  was 
determined  every  few  days  for  about  nine  months. 

The  results  showed  that  magnesium  carbonate  promotes  the  libera- 
tion of  carbon  dioxide,  and  that  dipotassium  phosphate  has  a  very 
essential  influence  on  the  increase  of  carbon  dioxide.  Calcium  car- 
bonate had  the  opposite  effect. 

Leaves  (with  magnesium  carbonate  and  dipotassium  phosphate) 
which  were  first  sterilised  and  then  received  the  mycelium  of  a  kind  of 
Penicillium,  liberated  only  about  a  third  as  much  carbon  dioxide  as  in 
the  control  experiment.  N.  H.  J.  M. 

Influence   of  the   Reaction   of  the   Manure   on  the   Yield. 

Keijiro  a  so  and  Rana  Bahadur  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ., 
1906,  7,  41 — 46). — Pot  experiments  were  made  with  peas  and  barley 
manured  with  disodium  phosphate,  and  with  monosodium  phosphate  in 
conjunction  with  sodium  nitrate  and  ammonium  sulphate  respectively. 
The  results  showed  that  the  combination  of  acid  manures  or  of  alkaline 
manures  is  unfavourable,  the  best  results  being  obtained  with 
mixtures  of  acid  and  alkaline  salts. 

In  the  case  of  rice,  sodium  nitrate  is  unfavourable ;  ammonium 
sulphate  with  disodium  phosphate  gave  the  best  result. 

In  experiments  with  onions,  ammonium  sulphate  gave  far  better 
results  than  sodium  nitrate  when  applied  in  conjunction  with  disodium 
phosphate  and  potassium  carbonate. 

The  statement  of  Kruger  and  others  that  nitrification  is  unnecessary, 
ammonia  under  suitable  conditions  being  as  efficacious  as  nitrate,  is 
confirmed.  N.  H.  J,  M. 


Application  of  Sodium  Nitrate  as  Top-dressing  for  some 
Japanese  Crops.  Keijiro  A  so  [Btdl.  Coll.  Agr.  Tokyo  Imp.  Univ., 
1906,  7,  75 — 76). — Upland  rice,  Sesamuin  and  Colocasia  antiquorum, 
were  manured  with  dung  and  superphosphate  and  with  the  same 
manures  in  conjunction  with  sodium  nitrate  as  top-dressing.  The 
nitrate  increased  the  yield  of  Colocasia,  but  was  almost  without  effect 
on  rice  and  Sesamum.  N.  H,  J.  M. 

Manurial  Value  of  Calcium  Cyanamide.  Keijiro  Aso  {Bvll. 
Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  47 — 52). — Experiments  are 
described  in  which  the  effect  of  calcium  cyanamide  was  compared  with 
ammonium  sulphate  and  with  sodium  nitrate.  In  the  first  series, 
buckwheat,  Sesamum,  and  hemp  were  grown  in  soil  unman ured  for 
six  years,  in  large  zinc  cylinders  sunk  into  the  ground.  Further 
experiments  in  pots  were  made  with  upland  and  paddy  rice,  and  hemp, 
which  were  grown  in  alluvial  sand  and  diluvial  loam  containing  1  and 
10  per  cent,  of  humus  respectively. 

The  results  indicated  that  the  manure  is  not  inferior  to  ammonium 
sulphate  and  sodium  nitrate.  The  only  unsatisfactory  result  was  that 
obtained  with  the  paddy  soil  rich  in  humus.  N.  H.  J.  M. 
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Efficacy  of  Calcium  Cyanamide  under  Different  Conditions. 
R.  IXAMURA  [Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  53 — 55). — ■ 
Calcium  cyanamide  acts  more  favourably  in  conjunction  with  super- 
phosphate than  with  disodium  phosphate  when  applied  to  Brassica 
chinensis.  N.  H.  J.  M. 

A  Compound  of  Cyanamide  as  a  Nitrogenous  Fertiliser. 
Frank   T.   Shutt  and   H.  W.  Charltox  {Trans.  Roij.  Sac.  Canada, 

1905,  [ii],  11,  (3),  73 — 78.  Compare  Seelhorst  and  Miither,  this  vol., 
ii,  47;  Bartsch,  ihid.,  481;  Feilitzen,  ibid.,  487;  Wein,  ibid.). — 
Calcium  cyanamidocarbonate  is  formed  by  passing  a  current  of  carbon 
dioxide  through  a  solution  of  calcium  cyanamide. 

The  growth  of  seedlings  of  wheat  and  peas  is  not  affected  by  the 
presence  of  5  mg.  of  calcium  or  potassium  cyanamidocarbonate  per 
100  grams  of  soil;  but  as  the  amounts  of  these  salts  are  increased,  a 
toxic  effect  becomes  apparent,  and  with  20  or  more  mg.  of  the  salts 
per  100  grams  of  soil,  the  seedlings  are  rapidly  destroyed. 

The  rate  of  nitrification  of  the  cyanamide  compounds  in  the  soil 
is  shown  to  decrease  as  the  amounts  of  these  are  increased,  indicating 
a  toxic  action  on  the  nitrifying  organisms.  G.  Y. 

Manurial  Value  of  Different  Potassium  Compounds  for 
Barley  and  Rice.     Kefjiro  Aso  [Bull.  Coll.  Agr.  Tokyo  Imp.  Univ., 

1906,  7,  67 — 72). — In  the  case  of  barley,  potassium  chloride  accelerated 
flowering  and  increased  grain  production.  With  rice,  the  yield  was 
reduced.  Potassium  silicate  gave  the  best  results  in  sevei'al  cases, 
and  martellin  is  a  favourable  potassium  manure  for  graminaceous 
crops.  Potassium  sulphate  is  favourable  to  straw  production,  whilst 
the  carbonate  was  always  less  satisfactory  when  applied  in  conjunction 
with  disodium  phosphate.  N.  H.  J.  M. 

Effect  of  Various  Potassium  Manures  on  the  Growth  of 
Colocasia  antiquonmi.  S.  Namikawa  {Bull.  Coll.  Agr.  Tokyo  Imp. 
Univ.,  1906,  7,  73 — 74). — The  bulbs  of  Colocasia  antiquorum  (sugar- 
potato)  are  rich  in  starch  and  are  extensively  used  as  food.  On  a 
loamy  soil  (limed),  kainite  and  30  per  cent,  potassium  salts  gave  equally 
good  results,  somewhat  better  than  wood-ash,  which  is  the  principal 
potassium  manure  in  Japan.  N.  H.  J.  M. 

Relation  of  Sodium  to  Potassium  in  Soil  and  Solution 
Cultures.  James  F.  Breazeale  (/.  Amer.  Che.vi.  Soc,  1906,  28, 
1013 — 1025). — The  plan  of  the  experiments  Wiis  to  grow  wheat  plants 
for  some  days  or  weeks  in  a  solution  containing  all  the  necessary  food 
constituents  and  in  similar  solutions  omitting  sodium,  potassium,  both 
sodium  and  pota.ssium,  calcium  and  phosphoric  acid  respectively.  All 
the  plants  were  then  removed  to  solutions  containing  full  nutrient,  and 
the  amount  of  each  constituent  taken  up  from  these  solutions  deter- 
mined by  analysing  the  solutions  at  the  end  of  the  experiment.  The 
results  showed  that  absence  of  any  constituent  in  the  solutions 
employed  at  the  commencement  resulted  in  an  increased  assimilation  of 
the  same  constituent  from  the  complete  solution  in  which  the  plants 
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were  afterwards  grown.  It  was  also  found  that  the  demand  for 
potassium  was  greater  when  sodium  was  left  out  in  the  first  period 
than  when  sodium  was  present  all  the  time. 

Further  experiments  are  described  in  which  radishes  and  beet  were 
grown  first  in  soils  which  had  received  sodium  and  potassium  salts 
respectively,  and  then,  for  three  to  six  days,  in  solutions  containing 
full  nutrient.  The  results  obtained  by  analysing  the  solutions  were 
similar  to  those  in  the  previous  experiments,  and  showed  a  greater 
demand  for  potassium  in  the  plants  grown  in  soil  which  had  received 
no  potassium  for  some  years  and  a  diminished  demand  where  sodium 
had  been  applied.  N.  H.  J.  M. 

Lime  Factor  for  Flax  and  Spinach.  S.  Namikawa  {Bull.  Coll. 
Agr.  Tokyo  Imp.  Univ.,  1906,  7,  57 — 60). — Flax  was  grown  in  soil 
containing  CaO  =  0*458  and  MgO  =  0-374  per  cent.,  to  which  different 
amounts  of  calcium  carbonate  and  magnesite  were  added  so  as  to  give 
the  ratios  CaO  :  MgO  =  1:1,  2:1,  and  3:1.  In  the  case  of  spinach, 
sand  was  employed  with  addition  of  the  two  carbonates,  the  ratios 
being  1  :  2,    1  :  1,  2  :  1,  and  3  :  1. 

In  both  experiments  the  most  favourable  relation  of  calcium  to 
magnesium  was  found  to  be  1  : 1.  N".  H.  J.  M. 

Direct  Manuring  of  Cereals  with  Different  Forms  of  Cal- 
cium. A.  Lazzari  {Chem.  Centr.,  1906,  ii,  903 — 904;  from  Staz. 
sper.  agrar.  ital.,  39,  5 — 17). — Calcium  hydroxide  gave  better  results 
than  calcium  carbonate.  N,  H.  J.  M. 

Regeneration  of  Over-limed  Soil.  S.  Maki  and  S.  Tanaka  {Bull. 
Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  61 — 65). — Nakamura  (this  vol., 
ii,  382)  stated  that  a  soil  containing  suflScient  magnesium  for  crops,  but 
a  great  excess  of  calcium  in  addition,  is  much  benefited  by  manuring 
with  magnesia  so  as  to  obtain  a  suitable  ratio  of  CaO :  MgO.  The 
yield  of  barley  was  increased  by  60  per  cent. 

Experiments  with  barley  grown  in  sandy  and  loamy  soils  showed 
that  over-liming  may  be  remedied  by  adding  magnesium  sulphate,  and 
that  14  parts  of  the  crystallised  sulphate  are  agronomically  equivalent 
to  100  of  magnesite.  N.  H.  J.  M. 
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Measurement  of  Standard  and  Other  Solutions  by  Means 
of  Chemical  Measures.  W.  Schloesser  and  C.  Grimm  {Chem.  Zeit., 
1906,  30,  1071 — 1073). — The  authors  liave  studied  the  question  as  to 
whether  pipettes  graduated  by  means  of  water  always  deliver  the  same 
volume  of  liquid,  regardless  of  the  nature  of  the  liquid.  The  results 
obtained  admit  of  no'generalisations.  The  original  paper  should  there- 
fore be  consulted  for  details.  P.  H. 
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Acidimetry  by  Measurement  of  Hydrogen.  H.  Rebenstorff 
(Chem.  Centr.,  1906,  ii,  908 ;  from  Zeit.  phjs.-chem.  Unierr.,  19, 
201 — 213). — Magnesium  turnings  are  recommended  for  displacing 
hydrogen  from  acids,  the  strength  of  which  is  to  be  determined  by- 
measurement  of  the  volume  of  the  displaceable  hydrogen.  P.  H. 

Preparation  of  Sulphuric  Acid  of  Known  Strength  by 
Specific  Gravity  Determinations.  A.  H.  W.  Atex  {Chem. 
Centr.,  1906,  ii,  1139;  from  Chem.  Weekblad,  1906,3,523—526).— 
The  author  has  devised  an  easy  method  for  preparing  sulphuric  acid 
of  any  desired  strength  in  large  quantity.  For  this  purpose  he 
prepares  a  stock  solution  B  of  such  a  strength  that  m  litres  of  it 
diluted  to  a  litres  give  a  solution  containing  n  grams  of  sulphuric 
acid  per  litre.  The  number  of  grams  x  of  water  which  must  be  added 
to  any  quantity  p  grams  of  sulphuric  acid  A  of  sp  gr.  S  and  per- 
centage strength  lODa,  in  order  to  prepare  the  solution  B,  may  be 
calculated  approximately  by  means  of  equation  (i),  m^[^a/(/j +  «)]  =  «» 
(i),  in  which  t  is  the  sp.  gr.  of  a  mixture  of  p  grams  of  sulphuric 
acid  with  x  grams  of  water.  Assuming  that  the  sp.  gr.  of  a  sulphuric 
acid-water  mixture  is  a  linear  function  of  its  composition,  the  equation 
(ii)  will  hold  (p-f-a;)/<  =  p/'S'-f-a;  (ii) ;  by  combining  this  with  equation 
(i)  the  third  equation  mpaS  —  an[p -\- xS)  (iii)  is  obtained.  From  the 
latter,  the  value  of  x  may  be  calculated,  and  hence  also  the  percentage 
of  sulphuric  acid  may  be  deduced.  Reference  to  the  table  gives  the 
sp.  gr.  t  corresponding  with  this  strength  of  acid ;  on  substituting 
this  value  of  t  in  equation  (i)  x  may  be  again  determined.  P.  H. 

Variable  Sensitiveness  in  Colorimetry.  III.  David  W. 
HoEX  and  Sue  A.  Blake  {Amer.  Chem.  J.,  1906,  36,  516 — 521. 
Compare  this  vol.,  ii,  253,  703). — Ammoniacal  solutions  of  copper 
sulphate  exhibit  the  same  phenomena  as  those  observed  in  the  cases 
studied  previously.  The  results  of  the  investigation  are  tabulated 
and  plotted  as  curves. 

The  data  so  far  obtained  suggest  the  following  generalisations. 
I.  Equal  weights  of  coloured  solutes  do  not  produce  equal  differences  in 
colour  except  when  they  are  added  to  coloured  solutions  of  equal  con- 
centration. II.  The  weight  of  coloured  solute  required  to  produce  a 
perceptible  difference  in  colour  when  added  to  a  coloured  solution  varies 
greatly  with  the  concentration  of  the  solution,  and  varies  in 
an  inegular  manner,  but  the  general  behaviour  is  the  same  in 
all  cases  and  is  independent  of  the  colour  under  examination.  In 
the  case  of  the  most  concentrated  solutions  which  can  be  used  in 
colorimetry,  the  sensitivene.ss  varies  inversely  as  the  concentration. 
At  a  certain  point  of  dilution  this  law  ceases  to  be  valid,  and  the 
weight  of  coloured  solute  required  to  produce  a  perceptible  diflference 
in  colour  rapidly  becomes  a  smaller  fraction  of  the  total  weight  of 
coloured  solute  present,  attains  and  passes  through  a  minimum 
limiting  value,  and  then  rapidly  becomes  an  increasingly  larger 
fraction  of  the  total  solute  present.  All  colorimetric  analyses  should 
be  made  within  this  second  range.  III.  In  the  case  of  very  faintly 
coloured  solutions,  the  sensitiveness  is  much  less  and  the  percentage 
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error  proportionately    greater ;   such    solutions    should  therefore   be 
avoided  in  colorimetric  analysis.  E.  G. 

Analysis  of  Gases  Rich  in  One  or  more  Constituents. 
Alfred  Stock  and  Carl  Nielsen  {Ber.,  1906,  39,  3389—3393). — 
Attention  is  drawn  to  the  errors  which  may  arise  in  the  analysis  of 
gases  owing  to  the  air  contained  in  the  absorbing  liquids.  This  is 
particularly  noticeable  in  the  case  of  pure  oxygen,  using  either 
alkaline  ferrotartrate  or  copper  gauze  in  the  presence  of  ammonia  and 
ammonium  carbonate.  The  latter  reagent  is  better  as  it  acts  more 
quickly.  When  the  freshly-prepared  reagent  is  employed,  a  residue  of 
1*03  c.c.  of  nitrogen  is  obtained  from  100  c.c.  of  pure  oxygen.  If  a 
series  of  determinations  are  conducted  one  after  the  other,  the  amount 
of  residue  gradually  decreases,  until  after  the  seventh  estimation  it  is 
as  low  as  0*11  c.c.  and  remains  at  practically  this  value  in  subsequent 
estimations.  This  value  corresponds  with  the  state  of  equilibrium 
between  the  air  on  the  one  side  of  the  solution,  the  solution  and  the 
oxygen  on  the  other  side.  In  order  to  prevent  the  reagent  from 
rapidly  dissolving  nitrogen,  the  surface  exposed  to  the  air  may  be 
covered  with  a  layer  of  liquid  paraffin.  Experiments  have  shown 
that  when  water  free  from  air  is  poured  from  one  vessel  into  another 
by  means  of  a  funnel,  it  rapidly  absorbs  gases,  thus  1360  c.c.  of  water 
exposed  for  two  minutes  to  the  air  in  this  way  absorbed  5  8  c.c.  of 
gas. 

Analyses  of  pure  oxygen  made  when  the  free  side  of  the  absorbing 
liquid  was  in  contact  with  oxygen  gave  practically  no  residue,  but 
when  this  oxygen  was  replaced  by  nitrogen  a  residue  of  0  74  per  cent, 
of  nitrogen  was  obtained  after  twenty-one  hours.  J.  J.  S. 

Volhard  Method  for  the  Estimation  of  Chlorine  in  Potable 
Waters.  Frank  T.  Shutt  and  H.  W.  Charlton  {Trans.  Roy.  Soc. 
Canada,  1905,  [ii],  11,  (3),  67 — 71). — A  comparison  of  the  values  of 
the  chromate  and  Volhard's  methods  for  the  estimation  of  chlorine 
in  potable  waters.     The  latter  is  by  far  the  more  trustworthy. 

G.  Y. 

Separation  of  Chlorine  and  Bromine  in  Acid  Solution  by 
Hydrogen  Peroxide.  Paul  Jannasch  {Ber.,  1906,  39,  3655—3659. 
Compare  this  vol.,  ii,  194). — The  solution  of  the  mixture  is  placed  in 
a  glass  flask  fitted  with  a  ground  stopper,  through  which  pass  a 
delivery  tube,  a  long  inlet  tube  for  passing  in  carbon  dioxide,  and  a 
dropping  funnel.  The  delivery  tube  is  attached  to  a  series  of  four 
flasks,  each  containing  an  ammoniacal  solution  of  hydrazine  sulphate. 
A  mixture  of  concentrated  sulphuric  acid  and  water  is  run  into  the 
flask,  and  then  30  c.c.  of  a  6  to  8  per  cent,  hydrogen  peroxide  solu- 
tion. Carbon  dioxide  is  passed  slowly  through  the  flask,  which  is 
heated  by  means  of  a  water-bath  quickly  brought  to  the  boil.  The 
heating  by  means  of  the  gently  boiling  water-bath  is  continued  until 
the  liquid  in  the  flask  is  colourless  (0  5 — 0'75  hour).  The  contents  of 
the   receivers  are   mixed,   acidified   with  nitric  acid,  and   the   hydro- 
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bromic  acid  precipitated  as  silver  bromide.     The  results  obtained  are 
good,  but  usually  slightly  low. 

The  most  important  factor  appears  to  be  the  concentration  of  the 
sulphuric  acid,  as  if  this  is  too  low,  only  part  of  the  bromine  is  driven 
over.  J.  J.  S. 

Volumetric  Estimation  of  Iodides  in  the  presence  of 
Chlorine  and  Bromine  Ions.  Erwi.v  Rupp  and  M. Hoax (.4rc/j.  Pharm., 
1906,  244,  405 — 411). — When  the  estimation  is  effected  by  adding 
a  ferric  salt  and  distilling  off  the  iodine,  it  is  important  that  ferric 
sulphate  (iron  alum),  not  chloride,  should  be  used. 

Iodides,  whether  in  the  presence  or  in  the  absence  of  bromide  or 
chloride,  or  of  both,  can  be  estimated  without  need  for  distillation. 
A  weighed  quantity  of  the  sample  (usually  02 — 0*5  gram)  is  dis- 
solved in  about  50  c.c.  of  water  in  a  stoppered  glass  bottle  ;  about  25  c.c. 
of  dilute  sulphuric  acid  are  added,  then  about  3  grams  of  solid  oxalic  acid, 
and,  finally,  1  per  cent,  potassium  permanganate  solution  (usually 
about  10  c.c).  The  mixture  is  allowed  to  remain  for  about  three 
hours,  being  shaken  occasionally  in  order  to  promote  the  solution 
of  the  manganese  peroxide  that  has  separated  ;  then  about  1  gram 
of  potassium  iodide  is  added,  and  the  free  iodine  is  titrated 
with  NjiO  thiosujphate.  If  an  iodide  is  being  titrated  in  the 
absence  of  bromide  or  chloride,  the  permanganate  can  be  added 
until  a  distinct  violet  colour  is  visible  in  the  thin  layer  of  liquid  seen 
at  the  top  when  the  bottle  is  swung  round.  In  the  presence  of  brom- 
ides or  chlorides,  this  guidance  is  not  available  ;  should  decidedly 
less  than  10  c.c.  of  the  thiosulphate  be  used  in  the  titration,  the  result 
must  be  rejected  and  the  estimation  repeated,  either  more  of  the 
substance  or  less  of  the  permanganate  solution  being  taken. 

C.  F.  B. 

The  Etching  Tests  for  Small  Amounts  of  Fluorine.  Alpheus 
G.  WooD.MAN  and  Hexry  P.  Talbot  {J.  Amer.  Chem.  Soc,  1906,  28, 
1437 — 1443). — The  solution  is  mixed  with  a  little  potassium  sulphate 
and  precipitated  with  barium  acetate,  and  the  precipitate,  which  con- 
tains also  the  barium  fluoride,  is  t«.sted  as  usual  by  the  well-known 
etching  test.  The  authors  have  found  that  in  the  case  of  very  minute 
quantities  the  method  may  be  rendered  somewhat  quantitative  by 
observing  the  temperature  required  to  produce  the  -\-  etch  on  the 
covering  gla.'-s  within  an  hour.  A  temperature  of  79 — 82°  dis- 
tinguishes between  1:25000  and  1:100000;  of  113°  between 
1  :  100000  and  1  :  1000000;  of  136°  between  1  :  1000000  and  1 :  5000000; 
of  173—178°  between  1:5000000  and  1:25000000;  of  213—218° 
between  1  :  25000000  or  less. 

For  details  of  working,  the  original  article  and  illustration  should  be 
consulted.  L.  de  K. 

lodometric  Estimation  of  Fluorine.  Albert  Hillman  {Amer. 
J.  Sci.,  [iv],  22,  383— 384).— The  hydrofluosilicic  acid  obtained  by 
distilling  a  fluoride  with  silica  and  sulphuric  acid  and  collecting 
the   silicon    fluori«le  in   water  is  mixed  with  potassium   iodate-iodide 


896  ABSTRACTS  OF   CHEMICAL   PAPERS. 

mixture  and  boiled  in  a  flask  having  a  glass  stopper  and  connected 
with  a  trap  containing  solution  of  potassium  iodide.  When  cold,  the 
two  solutions  are  united  and  the  iodine  liberated  is  titrated.  One 
atom  of  iodine  is  liberated  for  every  atom  of  fluorine  present,  as  hydro- 
fluosilicic  or  hydrofluoric  acid.     The  results  are  approximately  correct. 

L.  DE  K. 

[Fluorine  in]  Thermal  Springs.  Jose  Casares  {Ber.,  1906,  39, 
3783 — 3784.  Compare  this  vol.,  ii,  80). — A  reply  to  Sahlbom  and 
Hinrichsen  (this  vol.,  ii,  716,  798).  G.  Y. 

A  Test  for  Oxygen.  Anastasios  C.  Christomanos  {Chem  Centr., 
1906,  ii,  1139—1140;  from  Verh.  Ges.  Deut.  Naturf.  Aerzte.,  1905,  ii, 
76 — 77). — A  sensitive  reagent  for  oxygen  is  prepared  by  the  action  of 
phosphorus  tribromide  on  solid  copper  nitrate,  or  on  a  solution  not  con- 
taining more  than  10  per  cent,  of  the  salt ;  the  mixture  is  then  cooled 
and  shaken  with  ether,  when  it  gradually  becomes  colourless ;  it  can 
be  preserved  in  sealed  vessels.  On  shaking  with  oxygen,  the  ether 
assumes  a  green  colour  and  the  lower  layer  becomes  a  reddish-purple ; 
both  colours,  however,  disappear  after  some  minutes,  and  the  reagent 
can  then  be  u.'^ed  again.  The  reagent  can  also  be  employed  for  the 
detection  of  acetylene.  P.  H. 

Gravimetric  Estimation  of  Ozone  ;  Ozone  Numbers  of  Oils. 
P.  Fenaroli  {Gazzetta,  1906,  36,  ii,  292— 298).— When  ozonised  air  or 
oxygen  is  passed  through  oleic  acid  or  linseed  oil  contained  in  a  simple 
absorption  apparatus  comprising  five  bulbs,  the  absorption  of  the  ozone 
is  quantitative  for  wide  limits  of  temperature  (10 — 40°),  and  of  velocity 
(up  to  180  bubbles  per  minute)  ;  as  the  absorptive  liquid  loses  slightly 
in  weight,  a  calcium  chloride  tube  should  be  attached  beyond  the  bulbs. 
The  increase  in  weight  of  the  absorption  bulbs  corresponds  exactly 
with  the  addition  of  the  molecule  Og  for  every  double  linking  in,  or 
more  exactly,  for  every  two  atoms  of  iodine  fixable  by,  the  compound 
employed. 

This  absorption  of  ozone  affords  a  convenient  means  of  estimating  it, 
the  results  obtained  being  virtually  identical  with  those  yielded  by  the 
potassium  iodide  method. 

Determinations  of  the  ozone  numbers  of  olive,  maize,  linseed,  and 
castor  oils,  the  last  two  in  solution  in  hexane  from  petroleum,  give 
values  agreeing  well  with  those  calculated  from  the  iodine  numbers. 

T.  H.  P. 

Estimation  of  Sulphur  in  Pyrites.  Max  Dennstedt  and 
F.  Hassler  {^eit.  anyew.  Chem.,  1906,  19,  1668— 1669).— Dennstedt's 
process,  burning  the  sample  in  oxygen  and  absorbing  the  gaseous  pro- 
ducts in  anhydrous  sodium  carbonate  (Abstr.,  1905,  ii,  761),  is  pre- 
ferred to  Lunge's  nitrohydrochloric  acid  method  (Abstr.,  1905,  ii,  350). 

L.  DE  K. 

New  Apparatus  for  the  Estimation  of  Sulphur  and  Carbon. 
A.  Kleine  {Zeit.  anyew.  Chem.,  1906,  19,  1711 — 1712.  Compare 
Abstr.,  1903,  ii,  694  ;  1905,  ii,  Sb^).— Estimation  of  Stdphur.— The 
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apparatus  consists  of  a  conical  flask  sealed  to  an  elongated  separating 
funnel.  When  the  substance  has  been  introduced,  the  lower  part  of 
the  funnel  is  closed  by  means  of  a  perforated  stopper  furnished  with  an 
exit  tube  bent  twice  at  right  angles.  The  funnel  is  filled  up  to 
a  definite  mark  with  acid,  which  is  then  made  to  flow  into  the  flask  by 
turning  the  stopper  and  so  creating  a  channel.  The  stopper  is  now  put 
back  into  its  original  position,  and  the  funnel  is  filled  with  water,  which 
then  serves  as  a  cooling  arrangement,  the  condensed  acid  flowing  back 
into  the  flask. 

Estimation  of  Carbon  [in  iron]. — The  main  improvement  is  that 
the  iron  or  steel  borings  are  placed  in  a  little  bucket  which  is 
suspended  inside  the  usual  apparatus,  consisting  of  a  long-necked 
flask  furnished  with  a  bulb  air-tube,  and  having  a  cooling  arrangement 
placed  inside  the  neck.  At  the  right  moment  the  bucket  is  turned  over 
by  an  easy  manipulation,  and  is  taken  out  as  soon  as  the  experiment  is 
finished.  In  this  manner  the  same  quantity  of  sulphuric-chromic  acid 
mixture  may  sufiice  for  even  six  estimations.  L.  de  K. 

Sulphate  and  Sulphur  Determinations.  Salomon  F.  Acree 
(J.  Biol.  Chem.,  1906,2,  135— U3.  Compare  Folin,  this  vol.,  ii,  123). 
— Barium  sulphate  is  readily  reduced  to  the  sulphide.  If  the  filter 
paper  is  ignited  with  the  sulphate,  the  amount  of  sulphide  is  consider- 
able, and  several  evaporations  with  concentrated  sulphuric  acid  are 
necessary  in  order  to  convert  the  whole  of  the  sulphide  into  sulphate. 
The  strength  of  a  solution  of  sulphuric  or  hydrochloric  acid  can  be 
determined  by  neutralising  a  given  weight  of  pure  sodium  hydrogen 
carbonate  with  the  acid,  using  methyl-orange  as  indicator,  evaporating 
the  solution  in  a  platinum  vessel  and  weighing  the  sodium  salt.  In 
titi-ating  carbonates,  the  acid  should  be  run  in  until  the  pink 
colour  corresponds  with  the  shade  of  a  similar  volume  of  water 
saturated  with  carbon  dioxide  and  containing  the  same  amount  of 
indicator. 

The  strength  of  a  solution  containing  pure  sodium  or  potassium 
hydroxide  or  cai'bonate  can  be  determined  by  adding  an  excess  of 
hydrochloric  acid  to  a  known  volume,  evaporating  down,  and  weighing 
the  metallic  chloride.  Wildenstein's  volumetric  method  gives  good 
results. 

Calcium  or  sulphates  may  be  estimated  by  precipitation  as  calcium 
sulphate  from  aqueous-alcoholic  solutions.  J.  J.  S. 

lodometric  Estimation  of  Hydrazine  Salts  and  their  Use  in 
Volumetric  Analysis.  Enrico  Rimini  {Alti  Ii.  Accad.  Lincei,  1906, 
[v],  15,  ii,  320—325.  Compare  Abstr.,  1904,  ii,  207).— The  method 
previously  given  by  the  author  for  estimating  hydi-azine  {loc.  cit.)  may 
be  simplified  by  carrying  out  the  reaction  in  an  alkaline  medium, 
the  change  then  being  represented  by  the  equation  3N2H^,H.,SO^ -f- 
2KIO3  -h  6K0H  =  3N2  +  2KI  -f  ^iKpO^  -f  1 2  H^O.  Gasometric  e'stima- 
tion,  by  displacement  of  the  air  in  a  Lunge  nitrometer,  shows  that 
the  evolution  of  nitrogen  is  rapid  and  complete  when  iodic  acid  is 
employed. 

In   estimating    formaldehyde   by  Riegler's   method  (Abstr.,   1901, 
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ii,  360),  it  is  advisable  to  titrate  the  excess  of  hydrazine  with  iodate 
in  alkaline  solution,  since  formalazine  is  not  perfectly  stable  in  an  acid 
medium. 

The  estimation  of  mercuric  salts  by  means  of  hydrazine  is  best 
carried  out  as  follows.  A  concentrated  solution  of  hydrazine  sulphate, 
the  strength  of  which  need  not  be  known,  is  rendered  neutral  to 
methyl-orange.  A  known  excess  of  seminormal  sodium  hydroxide  is 
added  and  then  the  solution  of  the  mercuric  salt  of  which  the  strength 
is  required.  The  solution  is  next  heated,  acd  afterwards  either  made 
up  to  a  certain  volume  and  the  alkalinity  of  an  aliquot  part  deter- 
mined, or  filtered  and  the  alkalinity  of  the  filtrate  and  washings 
measured.  When  mercuric  chloride  is  used,  the  reaction  is  expressed 
by  N2H4,NaHS04  -f-  2HgCl2  +  5NaOH  =  4NaCl  +  2Hg  -t-  N^  -1-  5H2O. 

The  best  method  for  estimating  persulphates  is  to  add  to  a  solution 
of  the  persulphate,  neutral  to  methyl-orange,  first  a  solution  of  hydra- 
zine sulphate  neutralised  with  potassium  hydroxide,  and  then  a  known 
volume  of  potassium  hydroxide  solution  of  definite  titre.  The  liquid 
is  then  shaken,  and  after  five  minutes  the  excess  of  alkali  is  deter- 
mined. The  reaction  is  represented  by  the  equation  2K2SoOg-H 
]Sr2H4,KHS04  +  5K0H  =  Ng  +  SKgSO^  +  5H2O.  This  method  is  sensi- 
tive and  rapid,  and  can  be  applied  to  ammonium  salts,  iu  the  case  of 
which  Tarugi's  method  (Abstr.,  1903,  ii,  238)  introduces  complications. 

T.  H.  P. 

Detection  of  Nitric  Acid.  Paul  Soltsien  {Chem.  Centr.,  1906, 
ii,  1020—1021;  from  Fharm.  Zeit,  61,  765— 766).— Both  the  di- 
phenylamine  and  the  brucine  reactions  are  interfered  with  by  the 
presence  of  nitrous  acid.  When  testing  for  nitric  acid  by  reducing 
with  zinc  and  then  testing  for  nitrous  acid,  the  reduction  should  not  be 
pushed  too  far,  as  otherwise  the  formation  of  starch  iodide  may  be 
prevented.  In  the  presence  of  such  substances  as  ferric  or  manganic 
oxides,  the  test  with  m-phenylenediamine  should  be  applied.  Attention 
is  called  to  the  presence  of  traces  of  nitrates  in  filter  paper. 

L.  DK  K. 

Estimation  of  Nitrogen  in  Saltpetre.  W.  Van  Dam  {Rec. 
trav.  chini.,  1906,  [ii],  25,  291 — 296). — Debourdeaux's  method  for  the 
estimation  of  nitrogen  in  nitrates,  which  is  based  on  the  oxidising 
action  of  nitric  acid  on  oxalic  acid  in  the  presence  of  manganese 
sulphate  (Abstr.,  1903,  ii,  573),  invariably  gives  results  which  are 
too  high,  owing  to  some  of  the  oxalic  acid  undergoing  oxidation  by  the 
atmospheric  oxygen  in  the  presence  of  the  manganese  sulphate ;  the 
author  finds  that  the  method  is  quite  satisfactory  if  the  air  of  the 
apparatus  is  replaced  by  carbon  dioxide ;  and  that  the  addition  of  one 
drop  of  a  very  dilute  solution  of  potassium  nitrite  to  the  mixture 
containing  the  nitrate  accelerates  the  reaction,  which  otherwise  does 
not  start  for  several  hours  when  the  nitrate  under  analysis  in  quite 
pure.  M.  A.  W. 

Gravimetric  Estimation  of  Potassium  Nitrate  in  Meat. 
Carl  Paal  and  Gustav  Meiiktkns  {Zeit.  Nahr.  Genu887n.,  1906,  12, 
410 — 416). — Busch's  method  for  the  estimation  of  nitric  acid  by  means 
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of  "nitron"  (Compare  Abstr.,  1905,  ii,  282)  maybe  applied  to  the 
estimation  of  potassium  nitrate  in  meats.  Fifty  grams  of  the  finely 
minced  meat  are  treated  with  warm  water  for  two  hours,  the  mixture 
is  then  boiled,  decanted,  and  the  residue  extracted  with  small 
quantities  of  water  until  the  extracts  no  longer  give  a  reaction  with 
diphenylamine.  The  extracts  are  made  up  to  a  volume  of  500  c.c,  of 
which  200  c.c.  are  evaporated  to  a  volume  of  about  50  c.c,  treated, 
when  cold,  with  thi*ee  drops  of  ammonia  and  an  excess  of  noi-mal  lead 
acetate.  After  boiling,  the  mixture  is  cooled  and  the  precipitate 
collected  on  a  filter  and  washed.  The  filtrate  is  acidified  with  acetic 
acid,  heated,  and  the  nitrate  precipitated  by  the  addition  of  "  nitron  " 
dissolved  in  acetic  acid.  One  part  of  "  nitron  "  nitrate  is  equivalent  to 
0"26933  part  of  potassium  nitrate.  W.  P.  S. 

Analysis  of  Sodium  Nitrate  (Chili  Saltpetre).  P.  Beck  {Zeit. 
anal.  Chem.,  1906,  45,  669 — 686). — The  quantity  of  sodium  nitrate  in 
Chili  saltpetre  is  best  estimated  by  Ulsch's  method  (Abstr.,  1891, 
ii,  617).  From  the  results  of  analyses  given  it  is  seen  that  the 
"  indirect "  method  for  determining  the  nitrate  gives  results  which  are 
too  high;  in  some  cases  the  figures  are  I'O  per  cent,  higher  than  those 
obtained  by  Ulsch's  method.  It  is  pointed  out  that,  as  some  samples  of 
Chili  saltpetre  contain  such  quantities  of  perchlorate  (compare  Abstr., 
1905,  ii,  115)  as  render  them  unfit  for  the  manufacture  of  sodium 
nitrite,  the  amount  of  sodium  chloride  in  sodium  nitrate  intended  for 
this  purpose  should  not  exceed  1  per  cent.,  even  after  the  sample  has 
been  fused  with  sodium  carbonate  or  other  substance  capable  of  con- 
verting the  perchlorate  into  chloride.  W.  P.  S. 

^  Detection  of  Small  Quantities  of  White  Phosphorus  in 
Presence  of  Large  Quantities  of  Phosphorus  Sesquisulphide. 
Louis  Akonstein  {Chem.  Centr.,  1906,  ii,  977 — 978 ;  from  Chem. 
Weekblad,  3,  493—499.  Compare  this  vol.,  ii,  705). — Van  Eyk's  lead 
acetate  process  (ibid.,  358)  is  untrustworthy.  The  method  of  rubbing 
in  the  dark  the  carbon  disulphide  extract  is  sensitive  up  to  1  "4  per  cent, 
of  phosphorus.  Vignon's  method,  treating  in  a  current  of  hydrogen  and 
observing  the  green  flame,  and  also  the  brown  coloration  with  silver 
solution,  may  be  recommended.  L.  de  K. 


Titration  of  Phosphoric  Acid.  Ludwig  Scuucut  {Zeit.  angew. 
Clietn,  1906,  10,  1708—171 1.  Compare  this  vol.,  ii,  610).— Data  are 
recorded  which  show  that  the  estimation  of  free  phosphoric  acid  in 
superphosphate  solutions  by  titration  with  Nj'l  alkali  and  methyl- 
orange  as  indicator  is  considerably  influenced  by  the  dilution. 

On  addition  of  a  large  quantity  of  sodium  chloride  to  a  pure  pho.'^phoric 
acid  solution,  the  acid  titre  is  increased.  This  increase  is  more  marked 
if  calcium  dihydrogen  phosphate  is  present  in  the  solution,  and  is  still 
larger  in  the  case  of  superphosphate  solutions  containing  dissolved  iron 
and  aluminium. 

By  taking  into  account  the  various  ions  in  solution  and  applying 
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the  law  of  mass  action,  it  is  shown  that  the  theoretical  effect  of  the 
addition  of  sodium  chloride  is  to  increase  the  H'  dissociation  of  the 
phosphoric  acid  as  a  consequence  of  the  diminution  in  the  concentra- 
tion of  HoPO^'  ions.  In  superphosphate  solutions  the  soluble  phos- 
phates present  diminish  the  11'  dissociation  of  the  free  acid,  and  in 
consequence  the  effect  of  the  addition  of  sodium  chloride  is  in  this 
case  more  marked  than  in  solutions  of  the  pure  acid.  H.  M.  D. 

Platinum  Gauze  for  Contact  Action  in  Organic  Ultimate 
Analysis.  W.  C.  Heraeus  {Chem.  Centr.,  1906,  ii,  907 ;  from 
Zeit.  chevi.  Apparatenkunde,  1,  541 — 542). — The  apparatus  consists  of 
a  spiral  coil  of  platinum  gauze  which  is  covered  with  finely-divided 
platinum,  and  is  encased  for  protection  in  a  sheath  of  similar  platinum 
gauze;  it  just  fills  the  combustion  tube  and  exerts  a  powerful  contact 
action  at  comparatively  low  temperatures.  P.  H. 

Determination  of  the  Calorific  Value  of  Lignite  and 
Peat  with  the  Lewis-Thomson  Calorimeter.  Roberto  Salva- 
DORi  {Gazzetta,  1906,  36,  ii,  202— 211).— The  calorific  value  of  lignite, 
peat,  coke,  or  anthracite  cannot  be  accurately  determined  by  the 
ordinary  method  of  using  the  Lewis-Thomson  calorimeter,  since  these 
fuels  are  not  completely  burnt  by  the  mixture  of  potassium  chlorate 
and  nitrate  employed.  If,  however,  1  part  of  ammonium  nitrate  is 
added  to  the  usual  mixture  of  3  parts  of  chlorate  and  1  of  nitrate  of 
potassium,  these  fuels  undergo  regular  and  ready  combustion.  When 
2  kilos,  of  water  are  used,  its  temperature  is  raised  0-54°  by  each  gram 
of  ammonium  nitrate  employed.  The  latter  salt  should  be  fused, 
powdered,  and  kept  for  use  in  presence  of  calcium  chloride. 

Comparative  determinations  were  carried  out  with  (1)  the  Thomson 
calorimeter,  using  1  gram  of  ammonium  nitrate  and  20  grams  of  the 
mixture  of  potassium  chlorate  and  nitrate  to  2  grams  of  the  powdered 
fuel,  and  (2)  the  calorimetric  bomb  of  Mahler.  The  results  obtained 
by  the  two  methods  were  found  to  agree  to  within  5  per  cent. 

The  reaction  between  potassium  chlorate  and  ammonium  nitrate 
takes  place  at  123—124°  according  to  the  equation  KClOg -f  NH^NOg 
=  KN03-f  NH4CIO3,  the  ammonium  chlorate  formed  then  immediately 
decomposing  into  ammonium  chloride,  chlorine,  a  small  proportion  of 
oxygen,  nitrogen,  and  oxides  of  nitrogen.  To  the  activity  of  these 
products  the  ready  combustion  of  the  fuel  is  due.  T.  H.  P. 

Examination  of  Liquid  Carbon  Dioxide.  Werdeu  {Chem. 
Zeit,  1906,  30,  1021— 1022).— Before  taking  a  sample  for  analysis", 
the  steel  cylinder  containing  the  liquid  carbon  dioxide  should  be 
inverted  in  order  to  mix  the  contents,  as  any  air  which  may 
be  contained  in  the  cylinder  would  float  on  the  carbon  dioxide. 
A  sufficiently  large  sample  .should  be  analysed  so  that  the  residual 
gas  remaining  after  absorption  with  potassium  hydroxide  measures 
at  least    4    c.c. ;    this    may    require    from    2    to    4    litres.     The   gas 
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being  pas.'-ed  into  the  potassium  hydroxide  burette  and  absorbed  before 
introducing  the  next.  The  following  are  suggested  to  be  the  require- 
ments of  litjuid  carbon  dioxide  :  it  should  not  have  a  pungent  odoui', 
and  should  have  a  purely  acid  taste ;  it  should  contain  at  least  98  per 
cent,  of  carbon  dioxide,  but  not  more  than  0*5  per  cent,  of  carbon 
monoxide  ;  it  should  not  contain  any  sulphurous  or  nitrous  acids,  and 
should  not  decolorise  acid  permanganate  when  bubbled  through  this 
solution  for  a  quarter  of  an  hour,  nor  should  it  produce  a  precipitate 
when  bubbled  through  a  solution  of  silver  nitrate  acidified  with  nitx'ic 
acid.  P.  H. 


Estimation  of  Carbon  Dioxide.  H.  Rebexstorff  {Ckem.  Zeit., 
1906,  30,  1114— 1115).— The  apparatus  described  by  the  author  (this 
vol.,  ii,  487),  when  filled  with  sodium  nitrate  solution  of  sp.  gr.  1*35, 
can  be  employed  for  estimating  carbon  dioxide.  The  carbon  dioxide  in 
the  generating  apparatus  is  displaced  by  means  of  hydrogen,  produced 
by  adding  a  known  weight  of  magnesium  to  the  acid ;  the  volume  of 
carbon  dioxide  is  obtained  by  deducting  the  volume  of  hydrogen  so 
evolved  from  the  total  volume  of  gas  collected.  P.  H. 

Analysis  of  Hydrofluosilicic  Acid.  Ludwig  Schucht  and 
W.  MoLLEE  {Ber.,  1906,  39;  3693—3696.  Compare  Sahlbom  and 
Hinrichsen,  this  vol.,  ii,  798). — According  to  Offermann,  hydrofluosilicic 
acid  may  be  titrated  with  cochineal  as  indicator  according  to  the 
equation  HoSiFg  + 6KOH  =  6KF  +  H^SiO^  + 2H2O,  and,  according  to 
Weise,  with  phenolphthalein  as  indicator,  according  to  the  equation 
H2SiFg  +  2KOH  =  K2SiF<5-i-2H20.  The  reverse  is,  however,  the  case, 
ince  the  action  with  cochineal  is  represented  by  the  latter  equation 
ci,nd  that  with  phenolphthalein  by  the  former.  When  cochineal  is  used, 
the  end  point  is  not  sharp.  When  phenolphthalein  is  used,  the 
titration  must  be  conducted  with  hot  solutions. 

If  an  excess  of  neutral  calcium  chloride  is  added  to  the  solution  of 
hydrofluosilicic  acid,  the  end  point  is  sharp  when  the  titration  is 
conducted  with  sodium  hydroxide  with  methyl-orange  as  indicator. 
The  action  is  represented  by  the  equation  H.^SiFj-f  3CaCl.,  +  GNaOH  = 
3CaF2  -I-  6NaCl  +  H^SiO^  -I-  2HoO.  "  '  A.  McK. 

New  Qualitative  Test  for  Calcium.  Fked  F.  Flandeks 
{J.  Amer.  Cliem.  Soc.,  1906,  28,  1509— 1511).— The  acetic  acid 
solution  of  carbonates  of  barium,  strontium,  and  calcium  obtained  in  due 
course,  is  freed  from  barium  by  addition  of  potassium  chromate  and 
the  filtrate  is  again  precipitated  with  ammonia  and  ammonium 
carbonate.  The  precipitate  is  collected,  washed,  and  dissolved  in  a 
little  acetic  acid  and  the  liquid  divided  into  two  portions.  One  portion 
is  tested  for  strontium  with  solution  of  calcium  sulphate  and  the  other 
for  calcium  by  adding  an  equal  volume  of  ammonium  chloride  solution 
and  then  a  few  c.c.  of  potai-sium  ferrocyanide  which  gives  a  light, 
yellowish-green  precipitate  of  potassium  calcium  fei  rocyanide. 

L.   DK    K. 

Vol.  \c.  ii.  ttl 
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A  New  Calcimeter.     Napoleoxe  Passerini  (C'hem.  Centr.,  1906, 

ii,  1019;  from  Slaz.  sperirn.  agrar.  ital.,  39,  28—32). — The  apparatus 

consists  of  a  funnel,  a,  furnished  with  a  stopcock,  h,  which  is 

placed  on  a  tube,  d,  of  lai'ger  diameter  which  carries  on 

two  knobs,  e  e,  a  movable  tube,  c,  at  the  bottom  of  which 

is  placed  the  carbonate  or  the  soil  to  be  tested.    The  tube, 

sx  d,  is   closed   with  the  rubber   cork,  f,  and  connected  by 

'^rv  '      means  of  the  stopcock  g  with  the  graduated  tube,  h. 

L.   DE   K. 


—  * 


P 


Quantitative  Separation  of  Grlucinum  from  Alumin- 
ium. Boris  GLAssMANN(5er.,  1906,39,  3366— 3367).— The 
solution  containing  the  glucinum  and  aluminium  salts  is 
neutralised  with  sodium  carbonate,  an  excess  of  sodium 
thiosulphate  added  and  the  solution  boiled  until  the  odour 
of  sulphurous  acid  has  disappeared.  The  precipitated 
aluminium  hydroxide  and  sulphur  are  washed  and  ignited 
whilst  in  the  filtrate,  the  excess  of  thiosulphate  is  de- 
composed by  hydrochloric  acid,  and  the  glucinum  precipi- 
tated by  ammonia  or  the  iodine-iodate  mixture  (see  follow- 
ing abstract).  E.  F.  A. 


Estimation  of  Glucinum.  Boris  Glassmann  {Ber., 
1906,  39,  3368— 3369).— To  a  neutral  or  faintly  acid 
solution  of  the  glucinum  salt  a  mixture  of  equal  parts 
of  25  per  cent,  potassium  iodide  and  saturated  potassium 
iodate  solution  is  added ;  after  five  minutes  the  iodine 
which  has  separated  is  decolorised  by  20  per  cent,  sodium 
thiosulphate  and  a  small  quantity  more  of  the  iodine-iodate  mixture 
added.  The  solution  is  then  heated  on  the  water-bath  for  half  an  hour 
and  the  colourless  flocculent  precipitate  of  glucinum  hydroxide  filtered, 
washed  with  hot  water,  dried,  and  ignited.  E.  F.  A. 

Volumetric  Estimation  of  Mercury.  Erwin  Rupp  {Ber.,  1906, 
39,  3702—3704.  Compare  Rupp  and  Krauss,  Abstr.,  1902,  ii,  475). 
■ — A  modification  of  the  author's  earlier  method  (Abstr.,  1905,  ii,  484). 
The  mercury  solution  (25 — 50  c.c,  which  should  contain  about  0"2 
gram  of  the  metal)  is  mixed  with  potassium  iodide  until  the  pre- 
cipitate first  formed  is  redissolved  ;  it  is  then  made  alkaline  with 
an  alkali  hydroxide,  and  shaken  vigorously  while  2 — 3  c.c.  of  pure 
formaldehyde  and  10  c.c.  of  water  are  added  ;  after  30 — 60  seconds  it 
is  strongly  acidified  with  acetic  acid  and  the  estimation  carried  out  as 
described  previously  {loc.  cit.).  Mercurous  salts  must  first  be 
converted  into  mercuric  salts,  by  the  addition  either  of  bromine  or  of 
permanganate.  A.  McK. 

Insolubility  of  Ferric  Hydroxide  in  Ammoniacal  Solutions. 
Gregory  P.  Baxter  and  Robert  A.  Huijuard  {J.  Avicr.  Chein.  ^"oc., 
1906,  28, 1508 — 1509). — The  authors  had  previously  noticed  a  ca,-e  iii 
which  the  ferric  hydroxide  precipitate  redissolved  to  a  considerable 
extent  in  the  excess  of  commercial  ammonia  ailded  ;  it  was,  howevtTi 
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recovered  by  expelling  the  excess  of  ammonia.  The  cause  of  this 
solution  taking  place  has  not  been  determined,  but  experiments  show 
that  it  cannot  have  been  occasioned  by  the  presence  of  amines  in  the 
ammonia  used.  L.  de  K. 

New  Delicate  Test  for  Nickel.  Nickeldicyanodiamidine.  Her- 
mann Gbossmaxn  and  Bebxhard  ScnucK  {Btr.,  1906,  39,  3356 — 3359). 
— The  solution  of  a  nickel  salt  added  to  dicyanodiamide,  which  has 
been  heated  previously  with  a  few  drops  of  acid,  followed  by  potassium 
hydroxide,  yields  a  dense  yellow,  crystalline  precipitate  of  nickel 
dicrjanodiamidine,  Ni(CoH50N'^)2,2H20,  composed  of  stellar  aggregates 
of  characteristic  needles.  The  salt  becomes  Uesh-coloured  when  heated 
and  is  very  sparingly  soluble  in  water  and  ammonia.  Concentrated 
solutions  of  nickel  salts  yield  this  precipitate  at  once,  dilute  solutions 
when  boiled  or  kept ;  cobalt  salts  do  not  give  any  such  precipitate. 

E.  F.  A. 

Estimation  of  Uranium  and  Vanadium.  A.  N.  Finn  {J.  Amer. 
Chem.  Soc,  1906,  28,  1443 — 1446). — The  sample  of  ore  representing 
about  0'25  gram  of  uranyl  oxide  is  heated  with  sulphuric  acid  until 
sulphuric  acid  fumes  are  given  off.  The  mass  is  dissolved  in  water 
and  precipitated  while  boiling  with  excess  of  sodium  carbonate.  The 
precipitate  is  freed  from  uranium  by  redissolving  in  sulphuric  acid 
and  reprecipitating  with  sodium  carbonate.  The  combined  filtrates 
are  heated  to  boiling,  and  after  adding  0"5  gram  of  ammonium  phos- 
phate a  slight  excess  of  ammonia  is  added.  After  boiling  for  a  few 
minutes  longer,  the  precipitate  is  collected  and  washed  with  a  weak 
solution  of  ammonium  sulphate. 

The  filtrate  which  contains  the  vanadium  is  acidified  with  sulphuric 
acid,  reduced  with  sulphur  dioxide,  and  after  boiling  off  the  excess  of 
the  latter,  titrated  with  permanganate.  The  precipitate  containing 
the  uranium  is  also  titrated  with  permanganate  after  being  first 
reduced  by  means  of  zinc  and  dilute  sulphuric  acid.  L.  de  K. 

[Volumetric  Estimation  of]  Antimony  in  Babbit  and  Type 
Metals.  H.  Yockey  {J.  Amer.  Chem.  Soc,  1906,  28,  1435—1437). 
— One  gram  of  the  finely  divided  alloy,  supposed  to  contain  no  more 
ihan  7  per  cent,  of  copper,  is  boiled  with  40  c.c.  of  water,  40  c.c.  of 
fuming  hydrochloric  acid,  and  1  gram  of  potassium  iodide  for  one  hour, 
and  the  undi-ssolved  antimony  is  collected  on  an  asbestos  filter  and 
well  washed  with  hot,  dilute  hydrochloric  acid  (1  :  10). 

The  asbestos  and  its  contents  are  now  heated  in  a  beaker  with  25  c.c. 
of  hydrochloric  acid  and  a  little  potassium  chlorate  until  the  antimony 
is  dissolved.  Water  is  added  up  to  100  c.c,  the  solution  is  filtered 
and  the  asbestos  well  washed.  The  free  chlorine  is  expelled  by  boding 
the  solution  vigorously  for  five  minutes,  and  when  cold  1  gram  of 
IKttassium  iodide  is  added,  and  the  liberated  iodine  titrated  with 
thiosulphat©  as  usual.  L.  de  K. 

Electrolytic  Precipitation  of  Gold  with  the  Use  of  a  Rotating 
Anode.  James  R.  Witukow  (/.  Amer.  Chem.  Soc,  1906,  28, 
1350 — 1357). — Experimeuts  have  been  made  with  the  object  of  stndy- 

Ul-2 
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ing  the  rate  of  electrolytic  precipitation  of  gold  from  solutions  of  the 
chloride  in  presence  of  potassium  cyanide  or  si  dium  sulphide,  a  rotating 
anode  being  employed.  The  results,  which  are  tabulated  and  plotted 
as  curves,  show  that  potassium  cyanide  is  a  better  electrolyte  for  this 
purpose  than  sodium  sulphide,  although  the  latter  gives  very  satis- 
factory results. 

Attention  has  also  been  given  to  the  electrolytic  estimation  of  alkali 
haloids  (compare  Smith,  Abstr.,  1903,  ii,  755).  In  order  to  obtain  the 
iodine  as  an  adherent  deposit,  the  spiral  cathode  was  rotated  at  300 — 500 
revolutions  per  minute,  and  a  silver-plated  dish  was  employed  as  the 
anode.  Excellent  results  were  obtained  with  potassium  iodide  and 
also  with  potassium  chloride.  E.  G. 

Detection  of  Sophistication  in  Wine.  Georges  Halphen  {Bull. 
Soc.  chim.,  1906,  [iii],  35,  879— 906).— The  applicability  of  Gautier's 
"  sum  of  alcohol  and  acid"  rule  in  its  modified  form  (Abstr.,  1901,  ii, 
353)  is  discussed  in  the  light  of  the  results  of  the  examination  of  5400 
samples  of  wines  of  different  origin,  and  curves  showing  the  minimum 
values  of  the  ratio,  acid/alcohol,  for  various  types  of  wines  are  given. 

The  last  section  of  the  paper  gives  details  of  the  methods  suggested 
(Gautier  and  Halphen,  Abstr.,  1903,  ii,  564)  for  distinguishing  between 
alcoholic  liquors  prepared  artificially  and  those  which  have  been 
obtained  by  fermentation.  T.  A.  H. 

Separation  of  Animal  from  Vegetable  Cholesterol.  Adolf 
WiNDAUS  {Chem.  Zeit.y  1906,  30,  1011.  Compare  this  vol.,  i,  580).— 
When  a  mixture  of  cholesterol  and  phytosterol  dissolved  in  ether  is 
treated  with  a  solution  of  bromine  in  glacial  acetic  acid,  a  crystalline 
precipitate  of  dibromocholesterol  is  formed,  from  which  the  cholesterol 
may  be  recovered  by  reduction  with  zinc  dust  and  acetic  acid  ;  the 
filtrate  from  the  dibromocholesterol  contains  dibromophytosterol,  which 
may  be  reduced  similarly  to  give  phytosterol.  P.  H. 

Unification  of  the  Methods  of  Estimating  Lactose  in  Milk. 
GusTAVE  Patein  {Bull.  Soc.  chim.,  1906,  [iii],  35,  1022— 10:^0).— A 
resume  is  given  of  the  methods  proposed  by  Poggiale,  Mehu,  Esbach, 
Villiers,  Adams,  and  Patein  (Abstr.,  1902,  ii,  291,  536)  and  that  used 
in  the  Municipal  Laboratory  of  Paris,  and  from  a  consideration  of 
these  it  is  concluded  that :  (1)  the  process  of  estimation  by  means  of 
Fehling's  solution  is  alone  applicable  to  all  milks  ;  (2)  the  purified  lac- 
to.se  solution  used  for  the  titration  should  occupy  ten  times  the  volume 
of  the  sample  of  milk  taken  ;  (3)  the  results  should  be  expressed  as 
anhydrous  lactose  ;  (4)  in  applying  the  polarimetric  method  of  estima- 
tion to  cow's  milk,  the  latttr  should  be  defecated  with  the  nitro-mercuric 
reagent ;  (5)  one  saccharimetric  degree  may  be  taken  as  equal  to  L96 
grams  of  anhydrous  lactose.  T.  A.  H. 

Estimation  of  Sugars  by  Means  of  the  Refractometer. 
Lucius  M.  Tolman  and  M.  B.  Smith  {J.  Amer.  Chem.  Soc,  1906,  28, 
1476 — 1482). — Instead  of  determining  the  sugar  contents  of  a  solution 
by  means  of  the  specific  gravity,  the  authors  prefer  to  determine  the 
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index  of  refraction  with  an  Abbe  refractometer.  (The  butyrorefracto- 
meter  cannot  be  employed  for  this  work.)  Reference  is  then  made  to 
tables  constructed  by  the  authors.  L.  de  K. 

Influence  of  Lead  Salts  on  the  Polarimetric  Investigation 
of  Urine  and  Organic  Secretions.  Hermann  Grossmann  [Chem. 
Cent)-.,  1906,  11,  114:[~1[A2  ;  irom  Biochem.  Zeit.,  1,339—353). 
— Alkaline  lead  solutions  greatly  affect  the  rotatory  power  of  dextrose, 
laevulose,  galactose,  lactose,  and  maltose,  but  yS-hydroxybutyric  acid  is 
but  little,  and  lactic  acid,  conjugated  glycuronic  acids,  and  glucosides 
are  scarcely,  afPected.  In  practice,  therefore,  all  alkaline  liquids  should 
be  slightly  acidified  with  acetic  acid  and  precipitated  with  normal  lead 
acetate.  *  L.  de  K. 

Microscopic  Examination  of  Starch  and  Detection  of  Rice 
Starch  in  Wheat  Starch.  Eugene  Collin  {J.  Pharm.  Chivi.,  1906, 
[vi],  24,  385 — 395). — Microscopically,  wheat-starch  is  composed  of 
small  round  or  oval  granules  and  large  lenticular  granules  either 
isolated  or  aggregated  in  groups  of  granules  of  unequal  size.  The 
aluerone  grains,  which  do  not  stain  blue,  are  aggregated  in  granules  of 
equal  size.  The  irregular  masses  of  gluten  are  also  characteristic.  Rice 
starch  consists  of  simple  granules  sometimes  showing  a  hilum,  of  com- 
plicated oval  granules  and  of  meal-like  masses  of  cells.  It  contains  rela- 
tively few  aluerone  granules,  and  the  gluten  behaves  differently  to  that 
of  wheat.  To  detect  rice-starch  in  wheat,  33-33  grams  of  flour  are  made 
into  a  ball  with  17  grams  of  water  and  worked  between  the  fingers  in  a 
fine  stream  of  water  over  a  fine-meshed  sieve.  The  starch  and  waste 
water  are  well  shaken  and  set  aside  for  twelve  hours  in  a  large  conical 
flask,  when  the  starch  separates  in  three  well-marked  layers  which  can 
be  separated  by  decantation.  The  top  layer  contains  most  of  the  small 
starch  granules,  and  the  bottom  layer  the  largest  grains,  whereas  the 
middle  layer  is  mainly  composed  of  the  cellulose  and  proteid  element  of 
the  flour ;  when  rice  starch  is  present  it  is  almost  entirely  deposited  in 
this  layer,  and  its  presence  can  be  detected  in  so  small  a  proportion  as 
1  per  cent.  E.  F.  A. 

Estimation  of  Cellulose,  Lignin,  and  Cutin  in  Crude  Fibre. 
Josef  Konig  i^Zeit.  Nahr.  Genussm.,  1906,  12,  385 — 395). — The  follow- 
ing method  is  proposed  for  the  separation  and  estimation  of  the  con- 
stituents of  the  crude  fibre  obtained  by  tbe  method  descril>ed  previously 
by  the  author  (Abstr.,  1903,  ii,  764).  A  second  portion  of  the  sample  is 
treated  with  hydrogen  peroxide  and  ammonia  under  the  conditions 
given  (ibid.).  The  residue  remaining  after  this  treatment  is  collected 
on  an  asbestos  filter  and  washed.  Both  residue  and  filter  are  now 
subjected  to  the  action  of  ammoniacal  cupric  oxide  solution  for  two 
hours.  The  mixture  is  then  gently  warmed  and  the  residue  collected 
on  an  asbestos  filter,  washed,  dried  at  110°,  and  weighed.  The  filter 
and  its  contents  are  next  ignited  and  again  weighed.  The  loss  in 
weight  gives  the  amount  of  cutin  present.  The  ammoniacal  filtrate 
from  the  cutin  residue  is  mixed  with  300  c.c.  of  80  per  cent,  alcohol 
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and  well  stirred ;  the  dissolved  cellulose  is  reprecipitated  and  is 
collected  on  an  asbestos  filter,  dried  at  110°  weighed,  ignited,  and  the 
filter  reweighed.  The  difference  between  the  total  crude  fibre  and  the 
sum  of  the  cutin  and  the  cellulose  gives  the  quantity  of  lignin. 

W.  P.  S. 

Mangin's  Ruthenium -Red  as  a  Reagent  for  Pectinp. 
F.  ToBLER  {Cliem.  Centr.,  1906,  ii,  1020;  from  Zeit.  wiss.  Mikrosk.,  23, 
182 — 186). — Mangin's  reagent,  an  ammoniacal  solution  of  ruthenium 
sesquichloride,  also  gives  a  coloration  with  glycogen  and  i'solichenin, 
and  is,  therefore,  not  a  trustworthy  test  for  pectins.  L.  de  K. 

Detection  of  Formaldehyde  in  Milk.  Salomon  F.  Acuee 
(/.  Biol.  Chetn.,  1906,  2,  145 — 148). — The  purple  coloration  produced 
in  Hehner's,  or  Richmond  and  Boseley's  modification  of  Hehner's,  test 
for  formaldehyde  in  milk  is  due  to  the  presence  of  casein  and  lact- 
albumin  ;  the  same  coloration  is  produced  by  most  complex  proteids,  and 
is  most  pronounced  with  the  globulin  from  squash  seeds.  The  addition 
of  a  small  amount  of  this  globulin  to  milk  renders  it  possible  to  detect 
formaldehyde  by  the  Richmond  and  Boseley  test  even  with  concentra- 
tions less  than  1  in  250,000. 

The  depth  of  colour  increases  with  the  amount  of  casein  present. 

J.  J.  S. 

Presence  of  Formaldehyde  in  certain  Food-Stuffs.  Gustave 
Perkier  [Compt.  rend.,  1906,  143,  600 — 602). —  By  means  of  the 
sensitive  colour  reaction  for  formaldehyde,  described  by  Voisenet 
(this  vol.,  ii,  59),  the  author  has  found  that  the  amount  of  this  compound 
present  in  cider  and  various  smoked  foods  varies  from  0*04  mg.  to 
2"6  mg.  per  100  grams.  In  view  of  this  fact,  and  the  facts  that 
formaldehyde  is  present  in  air  (Henriet,  Abstr.,  1904,  i,  648;  ii,  598) 
and  in  products  of  combustion  (Trillat,  Abstr.,  1905,  ii,  53,  325  ;  this 
vol.,  i,  234),  it  is  urged  that  the  present  (French)  laws  and  regulations 
inhibiting  absolutely  the  use  of  formaldehyde  as  a  food  preservative 
should  be  revised.  M.  A.  W. 

Estimation  of  Citral  in  Lemon  Oils  and  Extracts.  Edward 
MacKay  Chace  (J.  Amer.  Chem.  Soc,  1906,  28,  1472—1476).— 
Twenty  to  thirty  grams  of  lemon  extract  or  2  grams  of  lemon  oil  are 
diluted  to  100  c.c.  with  95  per  cent,  aldehyde-free  alcohol  (this  vol.,  i, 
393)  at  15°.  Four  c.c.  of  the  solution  are  then  placed  in  comparison 
tubes  side  by  side  with  tubes  containing  4  c.c.  of  standard  citral 
solution  ;  20  c.c.  of  alcohol  are  added,  then  20  c.c.  of  reduced 
magenta  solution  and  then  alcohol  up  to  50  c.c.  After  being  j)laced  in 
a  water-bath  at  15°  for  ten  minutes  the  colours  are  compared,  best  by 
direct  matching.  The  results  are  highly  satisfactory  for  the  extracts, 
but  less  so  for  the  oils. 

The  standard  citral  solution  is  prepared  by  diluting  1  gram  of  pure 
citral  to  1  litre  with  50  (vol.)  per  cent,  alcohol.  The  magenta  solution 
is  prepared  by  dissolving  0*5  gram  of  the  dye  in  100  c.c.  of  water  and 
adding  16  grams  of  dissolved  sulphur  dioxide;  when decolori.sed,  water 
jsadde<l  up  to  1  litre.  L.  DE  K- 
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Titration  with  Permanganate  in  Alkaline  Solution.  [Estima- 
tion of  Formic  and  Nitrous  Acids.]  Erwin  Rupp  {Zeit.  anal. 
Chem.,  1906,  45,  687 — 692). — The  oxidation  of  formic  acid  by  perman- 
ganate takes  place  much  more  rapidly  in  alkaline  than  in  acid  solu- 
tion ;  whilst  in  the  former  the  reaction  is  complete  in  thirty  minutes,  in 
the  latter  it  is  incomplete  after  the  lapse  of  ten  hours.  For  the  estima- 
tion, a  measured  volume  of  the  formic  acid  (or  formate)  solution,  con- 
taining not  more  than  1  per  cent,  of  the  acid,  is  heated  in  a  closed 
flask  in  a  water-bath  with  the  addition  of  an  excess  of  xV/lO  perman- 
ganate solution  and  0-5  gram  of  anhydrous  sodium  carbonate.  After 
thirty  minutes  heating,  the  solution  is  acidified  with  sulphuric  acid, 
potassium  iodide  is  added,  and  the  liberated  iodine  titrated  with  XjX^) 
thiosulphate  solution.  Each  c.c.  of  the  latter  corresponds  with  0"0023 
gram  of  formic  acid.  The  oxidation  of  nitrous  acid  proceeds  equally 
rapidly  in  alkaline  and  acid  solutions,  but  the  former  is  to  be  preferred 
as  there  is  no  danger  of  loss  of  nitrous  acid.  The  i-eaction  is  complete 
in  ten  minutes  at  the  ordinary  temperature,  and  the  estimation  is 
carried  out  as  in  the  case  of  formic  acid.  One  c.c.  of  iV'/lO  thiosul- 
phate solution  is  equivalent  to  0  0023  gram  of  NOV  W.  P.  S. 

lodometric  Estimation  of  Laevulic  Acid.  B.  Savare  {Gazzetta, 
1906,  36,  ii,  344 — 348). — Being  unable  to  prepare  lievulic  acid  pure 
and  free  from  the  corresponding  y-lactone,  the  author  uses  crystalline 
calcium  Isevulate,  Ca(C5H-03)2,2H.,0,  as  a  means  of  obtaining  a  known 
weight  of  Itevuiic  acid.  To  a  solution  of  calcium  Ifevulate  is  added  first 
a  measured  quantity  of  i\710  iodine  in  potassium  iodide,  and  then 
a  known  volume,  in  excess,  of  normal  potas.^ium  hydroxide  free  from 
nitrites.  The  liquid  is  shaken  for  a  few  minutes  and,  after  the  iodo- 
form has  settled,  is  filtered  through  a  weighed  Gooch  crucible,  on  which 
the  iodoform  is  washed  until  all  alkali  is  removed.  The  reactions 
taking  place  are  represented  by  the  equations  : 

3I2  -1-CH3-C0-CH2-CH2-C0.,H  +  4K0H  =  CIs'CO-CHg-CHg-COjK 

-h3KI-f-4H..O 
and     CIs-CO-CH^-CHg-COaK  +  KOH  =  CHI3  +  C02K-CH2-CH2'CO.,K 

+  H2O. 
To  the  filtrate  from  the  iodoform,  ^-hydrochloric  acid  is  added  in 
amount  equivalent  to  the  potassium  hydroxide  first  added.  The  excess 
of  iodine,  which  was  combined  with  the  potassium  hydroxide,  is  thus 
set  free  and  can  be  estimated  by  titrating  with  XJIO  sodium  thiosul- 
phate. The  iodine  which  has  reacted  with  the  lime  to  form  Cal.,  and 
CaljO,,  remains,  however,  unchanged.  One  c.c.  of  iy710  iodine  corre- 
sponds with  00019344  gram  of  Irevulic  acid. 

The  method  gives  accurate  results,  and  may  be  employed  for  estimat- 
ing the  laevulic  acid  formed  by  the  action  of  dilute  acids  on  hexoses  or 
that  obtained  by  the  oxidation  of  natural  methylheptenone  (Tiemann 
and  Semmler,  Abstr.,  1895,  i,  646),  geraniol,  or  linalool. 

T.  H.  P. 

Crystalline  appearance  of  Calcium  Tartrate  as  a  Distinctive 
and  Delicate  Test  for  the  Presence  of  Tartaric  Acid  or  Tar- 
trates. A.  L.  SuLUVAN  and  Cuarles  A.  Crampton  (Amer.  Cheni.  J., 
1906,  36,  419 — 426). — The  following  methotl  is  described  by  means  of 
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which  the  precipitate  of  calcium  tartrate  formed  by  the  addition 
of  calcium  chloride  to  solutions  of  soluble  tartrates  can  be  obtained  in 
rhombic  prisms  or  pyramids  which  can  be  readily  identified  with  the 
aid  of  the  microscope.  The  paper  is  illustrated  with  plates  showing 
the  form  of  these  crystals. 

The  solution  to  be  tested  should  be  concentrated  but  should  not  con- 
tain more  than  30  per  cent,  of  solid  matter.  About  50  c.c.  of  the 
concentrated  solution  are  cooled,  rendered  slightly  alkaline  with 
potassium  hydroxide,  and  treated  with  a  few  drops  of  20  per  cent, 
solution  of  potassium  acetate  and  about  10  c.c.  of  30 — 40  per  cent, 
solution  of  calcium  chloride.  The  mixture  is  stirred  rapidly  for  a 
minute  or  two  and  left  at  the  ordinary  temperature  for  twelve  to  fifteen 
hours  when,  if  tartaric  acid  is  present,  characteristic  crystals  of  calcium 
tartrate  are  prodviced. 

A  study  has  been  made  of  the  effect  on  this  test  of  the  presence  of 
citric,  malic,  succinic,  oxalic,  and  aconitic  acids,  and  it  is  found  that  in 
most  cases  the  method  is  trustworthy.  The  presence  of  alum  or  excess 
of  mineral  acids,  however,  prevents  the  formation  of  the  precipitate. 

The  test  is  recommended  especially  for  the  detection  of  tartaric  acid 
in  wines,  ciders,  and  fruit  syrups.  E.  G. 

Determination  of  the  Saponification  Number  in  Oils  and 
Fats.  J.  Davidsohn  and  G.  Weber  {Chem.  Cenir.,  1906,  ii,  1141  ; 
from  Seifensiederszeit.^  33,  770—771). — One  or  two  grams  of  the 
sample  are  dissolved  in  a  little  ether,  10  c.c.  of  2i\''-potassium  hydroxide 
and  25  c.c.  of  absolute  alcohol  are  added,  and  the  whole  is  boiled  for 
fifteen  minutes  in  a  reflux  apparatus.  The  solution  is  then  titrated 
back  with  iV-hydrochloric  acid,  using  phenolphthalein  as  indicator. 

L  DE  K. 

A  Method  of  Estimating  Urea.  H.  D.  Haskins  {J.  Biol 
Chem.,  1906,  2,  243— 249).— A  modification  of  the  Morner-Folin 
method.  W.  D.  H. 

New  Reaction  of  Aconitine.  N.  Monti  (Gazzetfa,  1906,  36, 
ii,  477 — 480). — The  greyish-violet  coloration  obtained  by  evaporating 
aconitine  on  the  water-bath  with  sulphuric  or  phosphoric  acid  is  due 
to  the  presence  of  impurities  in  the  allialoid,  and  up  to  the  present  no 
reaction  has  been  given  for  aconitine  which  is  not  obtained  with  other 
alkaloids. 

The  following  reaction  detects  00001  gram  of  aconitine,  for  which 
it  is  specific  if  applied  to  sufficiently  pure  products  of  an  alkaloidal 
nature.  A  small  portion  of  the  alkaloid  (0-0002— O'OOl  gram)  is 
placed  in  a  porcelain  capsule  and  treated  with  2  to  4  drops  of  !?ul- 
phuric  acid  of  sp.  gr.  1*75 — 176.  If  only  aconitine  is  present,  either 
no  change  or  a  faint  yellow  coloration  is  produced  on  healing  the 
capsule  for  five  to  six  minutes  on  a  water-bath  ;  but  if  a  quantity  of 
crystallised  resorcinol  about  equal  to  that  of  the  alkaloid  taken  is 
added  and  the  heating  continued,  the  liquid  assumes  a  reddish-yellow 
colour,  which  gradually  changes  to  an  inten.se  reddish-violet;  this 
colour  is  very  stable,  and  persists  for  a  long  tijn©  if  tlie  capsule  is 
kept  in  a  desiccator.  T.  W.  1*. 
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[Volumetricj  Assay  of  Cinchona  Barks.  Adalbert  Panchaud 
(Ghem.  Centr.,  11)06,  ii,  1212;  from  Schweiz.  Woch.  Pharm.,  44, 
580 — 582). — The  author  observed  that  a  chloroform  solution  of  cin- 
chona alkaloids  rapidly  becomes  neutralised  owing  probably  to  the 
following  reaction  taking  place- :  CHCI3  +  0  =  COCI.,  +  HCl. 

If  it  is  intended  to  determine  the  alkaloids  by  titration,  the  chloro- 
form should  therefore  at  once  be  evaporated  off.  L.  DB  K. 

Alkaloid  Reactions  [Codeine].  C.  Reichard  [Chem.  Centr., 
1906,  ii,  1220—1221  ;  from  Pharm.  Centr.-Halle,  47,  727—733).— 
A  colourless  crystal  of  codeine  gives  no  colour  with  strong  sulphuric 
acid.  In  contact  with  30  per  cent,  nitric  acid,  the  latter  turns  yellow. 
Twenty-five  per  cent,  hydrochloric  acid  is  not  affected.  With  bismuth 
chloride,  a  dark  yellow  colour  is  produced  :  on  adding  aqueous  potass- 
ium hydroxide,  a  reddish-brown  precipitate  is  formed.  A  mixture  of 
codeine  and  sodium  arsenate  turns  gradually  dark  grey  at  the  edges 
when  heated  with  hydrochloric  acid  ;  on  further  addition  of  sulphuric 
acid,  a  yellow  or  greenish-yellow  colour  is  generated.  A  mixture  of 
codeine  and  ammonium  molybdate  with  a  drop  of  hydrochloric  acid 
turns  first  yellow,  afterwards  blue.  A  mixture  of  codeine  and 
a-naphthol  gives  no  reaction  with  ac[ueous  potassium  hydroxide  or 
hydrochloric  acid,  but  on  adding  sulphuric  acid  a  blue  coloi-ation  is 
noticed,  which  increases  on  warming.  A  mixture  of  codeine  and 
sodium  iodate  turns  yellow  on  adding  25  per  cent,  hydrochloric  acid. 
When  a  mixture  of  codeine  and  ammonium  meta vanadate  is  moistened 
with  water  and  then  dried,  it  turns  bright  yellow  round  the  edges. 
If  a  mixture  of  crystals  of  codeine  and  mercurous  nitrate  is 
moistened  with  water,  the  codeine  crystals  turn  dark  grey  and  then 
turn  reddish-brown  on  adding  a  drop  of  sulphuric  acid.  Several  other 
reactions  of  less  importance  are  given.  L.  de  K. 

Estimation  of  the  Alkaloids  in  the  Leaves  and  Stalks  of 
Datura  Arborea.  Heinrich  Beckirts  {Cliem.  Centr.,  1906,  ii, 
916  ;  from  Apoth.  Zeit.,  21,  662). — Ten  grams  of  the  dried  and 
powdered  leaves  or  stalks  are  shaken  with  90  grams  of  ether  and  30 
grams  of  chloroform,  10  c.c.  of  a  10  per  cent,  solution  of  sodium 
hydroxide  are  added,  and  the  whole  set  aside  for  three  hours  with 
frequent  shaking.  Sufficient  water  is  then  added  to  make  the  powder 
form  a  coherent  mass,  and  after  the  lapse  of  an  hour,  60  grams  (  =  5 
grams  of  sample)  are  poured  off  and  filtertd  through  a  dry  filter.  Of 
the  filtrate,  one-half  is  distilled  to  expel  any  ammonia,  and  the 
remaining  liquid  is  shaken  in  a  separating  funnel  with  10  c.c.  of 
.A'/lOO  hydrochloric  acid  and  then  titrated  back  with  iV/lOO  potassium 
hydroxide,  us-ing  iodoeosiu  as  an  indicator.  The  leaves  contain  on  an 
average  0*444  and  the  stalks  0'226  per  cent,  of  scopolamine. 

L.  DE  K. 

Alkaloid  Reactions  (Thebaine).  C.  Reichard  {Chetn.  Centr.,  1906, 
ii,  915—916;  from  Pharrn.  Centr.-Halle,  1906,  47,  623— 629).— A 
sa  all  quantity  of  thebaine  when  treated  with  one  drop  of  concentrated 
bulphuric  acid  turns  brownish-yellow  and  then  pure  yellow.     When 


910  ABSTRACTS    OF    CHEMICAL    PAPERS. 

moistened  with  25  to  30  per  cent,  nitric  acid,  thebaine  slowly  turns 
yellow,  and  as  the  colour  darkens  streaks  are  developed  through  the 
liquid.  Concentrated  hydrochloric  acid  likewise  produces  a  yellow  colora- 
tion with  green  streaks.  A  mixture  of  thebaine  with  copper  sulphate  is 
turned  permanently  green  by  25  per  cent,  hydrochloric  acid,  whilst  a 
mixture  with  mercuric  chloride  turns  yellow  and  then  grey.  Thebaine 
may  be  distinguished  from  narcotine,  narceine,  or  papaverine  by  the 
black  coloration  which  is  developed  after  Lalf  an  hour  on  moistening 
a  mixture  of  the  alkaloid  with  mercurous  nitrate. 

Thebaine,  when  evaporated  to  dryness  with  stannous  chloride  and 
moistened  with  40  per  cent,  potassium  hydroxide,  turns  black  or 
greenish-black ;  when  treated  in  the  same  way  with  antimony  chloride 
and  potassium  hydroxide,  it  turns  yellow.  "When  treated  with  a  concen- 
trated hydrochloric  acid  solution  of  bismuth  chloride,  it  gives  a  yellow 
coloration,  which  is  changed  to  reddish-brown  by  the  addition  of  potass- 
ium hydroxide.  A  few  drops  of  concentrated  cobalt  nitrate  solution  when 
warmed  with  thebaine  gives  a  brown  residue.  A  mixture  of  thebaine 
with  diphenylamine,  treated  with  one  drop  of  concentrated  sulphuric 
acid,  tui-ns  dark  reddish-brown  and  after  some  time  green,  whereas 
codeine  under  the  same  conditions  remains  colourless.  A  mixture  of 
thebaine  with  a-nitroso-/8-naphthol  turns  light  green  on  addition  of 
one  drop  of  25  per  cent,  hydrochloric  acid ;  on  evaporating  to  dryness 
the  colour  changes  to  violet.  P.  H. 

Separation  of  Indole  from  Scatole  and  their  Estimation. 
Christian  A.  Herter  and  M.  Louise  Foster  {J.  Biol.  Chem.,  1906,  2, 
267 — 271). — From  a  solution  containing  both  substances,  the  indole  can 
be  completely  removed  as  a  naphthaquinone  compound,  and  the  scatole 
can  then  be  distilled  and  recognised  by  Ehrlich's  dimethylamino- 
benzaldehyde  reaction.    The  estimations  are  colorimetric.     W.  D.  H. 

Analysis  of  Indigo.  Edmund  Kneciit  {J.  Soc.  Dyers  Colourisls, 
1906,  22,  330—332;  a  reply  to  Bloxam.  Compare  this  vol.,  ii,  818, 
819,  820). — The  author  records  the  results  of  experiments  which  show 
that  his  method  of  titrating  indigo  withtitanous  chloride  (Abstr.,  1905, 
ii,  872)  is  quite  trustworthy.  The  concentration  of  the  indigo  solution 
and  the  strength  of  the  titanous  chloride  solution  withiu  reasonable 
limits  have  no  influence  on  the  results  obtained.  W.  P.  S. 

Detection  of  Indican  in  Urine  by  means  of  Alkali  Per- 
sulphates.  Luciano  Kossi  {Rend.  Accad.  iSci.  Fin.  Mat.  Napoli,  1906, 
[iii],  12,  309 — 311). — A  solution  of  an  alkali  persulphate  is  a  very 
sensitive  reagent  !'or  indican  in  urine,  but  it  must  be  used  in  small 
amount,  otherwise  no  coloration  may  be  obtained  when  indican  is 
present.  The  best  method  of  carrying  out  the  test  is  to  add  to  5  or  6 
CO.  of  the  urine  an  equal  volume  of  concentrated  hydrochloric  acid  and 
one  drop  of  10  per  cent,  potassium  (or  sodium  or  ammonium)  per- 
sulphate solution.  The  formation  of  a  violet-blue  coloration,  which, 
when  ammonium  persulphate  is  used,  appears  immediately,  indicjites 
the  presence  of  indican.  If  1  or  2  c.c.  of  chloroform  are  added  to  the 
tube,  and  the  latter  closed  with  the  thumb  and  gently  inverted  two  or 
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three   times,   the  chloroform  assumes  a  more  or  less  intensely   blue 
coloration  according  to  the  amount  of  indican  present. 

This  method  may  also  be  applied  to  the  estimation  of  indican  by 
Wang's  process,  T.  H.  P. 

Behavioiir  of  Nessler's  Reagent  towards  some  Glucosides 
[Saponin]  and  Carbohydrates.  Leopold  Rosexthaler  {Chem. 
C^enfr.,  1906,  ii,  7174;  from  Pharm.  Cmtr.-Halle,  47,  5S1).— In  the 
cold,  Nessler's  reagent  gives  no  reddish-yellow  precipitate  with  the 
saponin  from  sarsaparilla,  and  but  slowly  a  dirty,  green  precipitate  with 
that  from  guaiacum.  The  precipitates  formed  on  heating  are  the  same 
for  all  saponins  except  that  of  sarsaparilla,  which  is  but  slowly  acted 
on  even  on  boiling.  Salicin  gives  with  Nessler's  reagent  in  the  cold 
a  yellow,  crystalline  precipitate  which  scarcely  changes  its  colour 
on  warming.  Amygdalin  gives  off  ammonia,  which  then  colours  the 
reagent,  whilst  with  other  glucosides  the  carbohydrate  group  gives  a 
reaction.  Dextrose,  hevulose,  xylose,  maltose,  also  lactose  (slowly) 
reduce  the  solution,  and  the  yellowish-red  precipitate  soon  becomes 
dark  red,  and  finally  green  and  greyish.  Sucrose  also  gives  reduction 
on  boiling.  L.  de  K. 

Qualitative  Analysis  of  Tannins.  Maximilian  Nierenstein  (Chem. 
Zeit,  1906,  30,  868). — The  solution  is  mixed  in  the  cold,  drop  by 
drop,  with  a  one-half  per  cent,  solution  of  diazobenzene  chl"ride. 
Tannins  belonging  to  the  catechol  group  at  once  give  a  precipitate, 
whilst  those  belonging  to  the  pyi'ogallol  group  do  not  (compare  this 
vol.,  i,  446).  L.  DE  K. 

Estimation  of  Tannin.  Boudet  (5?«?/.  Soc.  chim.,  1906,  [iiij,  35, 
760 — 762). — This  is  a  modification  of  the  iodometric  method  devised 
by  Jean  (Abstr.,  1900,  ii,  632).  Four  grams  of  iodine  and  8  grams  of 
potassium  iodide  are  dissolved  in  water  and  the  solution  made  up  to 
1  litre.  The  solution  of  sodium  thiosulphate  employed,  contains 
7;81  grams  of  the  salt  per  litre.  Each  gram  of  iodine  used  is  equiva- 
lent to  1'137  grams  of  tannin. 

In  carrying  out  the  estimation  4*54  grams  (4  x  1"137)  of  the  tanning 
material  are  exhausted  with  boiling  water,  and  the  exti-act,  after 
filtration,  is  made  up  to  1  litre.  To  10  c.c.  of  this  solution  a  like 
quantity  of  the  iodine  solution  is  added,  and  the  mixture  set  aside  for 
two  hours.  At  the  end  of  that  time  the  excess  of  iodine  is  estimated 
by  means  of  the  sodium  thiosulphate  solution,  using  starch  mucilage  us 
an  indicator.  The  quantity  of  iodine  used,  expressed  in  tenths  of  a  c.c, 
is  equal  to  the  percentage  of  tannin  in  the  tanning  material. 

The  method  is  applicable  to  the  estimation  of  tannin  in  cutch, 
the  end  of  the  reaction  being  marked  in  this  cjise  by  the  liquid  under 
titration  becoming  transparent. 

Gallic  acid  may  also  be  estimated  by  this  process  ;  1  gi;am  of 
iodine  being  equivalent  to  0'467  gi'am  of  gallic  acid,  so  that  in  prepar- 
ing frolutions  for  estimation,  0"467  x  4  grams  of  the  crude  material 
should  be  taken. 

In  estimating  tannin  and  gallic  acid  in  products  containing  both, 
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10  c.c.  of  a  solution,  prepared  as  for  the  estimation  of  tannin,  is  titrated 
in  the  usual  way  and  the  number  of  tenths  of  a  c.c.  of  iodine  solution 
used  {T+  G)  noted.  To  a  second  10  c.c,  1  gram  of  hide  powder  is  added, 
the  mixture  is  set  aside  for  twelve  hours,  filtered,  and  the  filtrate  treated 
with  iodine  solution,  titrated,  and  the  number  of  tenths  of  a  c.c.  of 
iodine  solution  used  {G-^)  noted.  The  percentage  of  tannin  present  is 
equal  to  2'+  G  -  G-^,  and  that  of  gallic  acid  is  given  by  G-^  x  0-041. 

T.  A.  H. 

Rapid  Estimation  of  Albumin  in  Urine.  Geoeg  BCchnek 
(Chem.  Centr.,  1906,  ii,  717  ;  from  Munch,  ined.  Woch.,  53, 
1019 — 1020). — The  urine  is  boiled  in  a  specially  graduated  tube,  a  little 
brine  is  added,  and  a  few  drops  of  nitric  acid.  After  one  hour  the 
volume  of  the  coagulated  albumin  is  read  off.  L.  de  K. 

Means  for  Distinguishing  True  Albumin  in  Urine  from 
Mucinoid  Substances.  Leox  Grimbert  and  Emile  Dufau  {J. 
Fharm.  Chim.,  1906,  [vi],  24,  193— 199).— The  usual  Heller  (nitric) 
ring  test  is  applied  and  also  a  second  test,  substituting  syrupy  citric 
acid  for  nitric  acid.  (1)  If  the  urine  contains  mucinoids  only,  a  more 
or  less  decided  ring  is  formed  with  citric  acid  at  the  place  of  contact 
within  one  or  two  minutes,  and  often  the  whole  of  the  supernatant 
urine  becomes  turbid ;  with  nitric  acid,  however,  no  ring  is  visible  at 
the  place  of  contact,  but  a  nebulous  ring  is  formed  a  little  above  this. 
(2)  If  the  urine  contains  pathological  albumin  only,  no  ring  whatever  is 
obtained  with  citric  acid,  but  with  nitric  acid  a  ring  is  formed  at  the 
place  of  contact.  (3)  If  the  urine  contains  both  mucinoids  and 
albumin,  reactions  ai'e  obtained  with  both  citric  and  nitric  acid?. 
These  preliminary  tests  render  it  impossible  to  mistake  mucinoids  for 
albumin.  L.  de  K. 

Estimation  of  Proteid-Nitrogen  contained  in  Beet-Molasses. 
Albert  Stutzer  and  J.  E.  vox  Wolosewicz  {Zeit.  anal.  CJiem.,  1906, 
46,  614 — 620). — Good  approximate  results  may  be  obtained  by  dis- 
solving 50  grams  of  the  molasses  in  300  c.c.  of  water  and  diluting  the 
filtrate  to  500  c.c,  100  c.c.  are  faiutly  acidified  with  alum  solution  and 
then  mixed  with  25  c.c.  of  Stutzer's  cupric  hydroxide  emulsion  and 
100  c.c.  of  water.  After  five  hours  the  deposit  is  collected  and 
the  nitrogen  determined  by  the  Kjeldahl  process.  There  is  as  yet 
no  satisfactory  process  for  the  separate  determination  of  peptones  and 
albumins  in  molasses.  L.  de  K. 

Estimation  of  Proteid  in  Human  Milk.  Alfred  W.  Sikes 
{J.  rhyeiol.,  1906,  34,  481— 489).— Hot  alcohol  precipitates  the 
proteids  of  human  milk  completely,  and  extracts  the  non-proteid  con- 
stituents entirely.  The  addition  of  a  small  quantity  of  citric  acid 
prevents  any  precipitation  of  salts.  The  precipitate  is  best  washed  by 
the  use  of  the  centrifuge ;  drying  occurs  rapidly,  and  the  proteid  is 
weighed  directly.     The  percentage  of  proteid  varies  from  1'66  to  2*68. 

W.  D.  H. 
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bromo-  and  chloro-,  and  their   esters 
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silver  nitrate  (v.  Euler),  A.,  i,  789. 
(^zbromonitro-,  ethyl  ester  (Scholl  and 

Nyberg),  a.,  i,  563. 
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(Haerdtl),  a.,  i,  62. 
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(Knoevexagel),  a.,  i,  482. 
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and  Thorpe),  T.,  1456-^  P.,  242. 
rfifluorochloro-,  and  its  salts  (Swarts), 
A.,  i,  478. 
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vestigations in  the  (Henneberg),  A., 
ii,  475. 
Acetic    acid  fermentation.     See  under 

Fermentation. 
Acetic   anhydride,  stability   of  aqueous 
and  alcoholic  solutions  of  (A.  and  L. 
LuMii:KE  and  Barbiek),  A.,  i,  791. 
Acetic  arseniouB  anhydride  (I^ictet  and 

Bon),  a.,  i,  3. 
Aceto-.     See   also   Acet-,   Acetyl-,   and 

under  the  parent  Substance. 

Acetoacetic    acid,  action   of   iodine  on 

(Bondi),  a.,  ii,  588. 

detection  of,  in  urine  (Mayer),  A.,  ii, 

501;  (Boxni),  A.,ii,588;  (Hiegler), 

A.,  ii,710;  (Linuemann),  A  ,ii,  813. 
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ation   of,  with   phenylcarbamide 
(Kiesslikg),  a.,  i,  946. 
condensation  of,  with  phenylmethyl- 

pyrazolone  (Stoll6),  A.,  i,  48. 
synthesis  of  derivatives  of  (JoviT- 
schitsch),  a.,  i,  230. 
Acetoacetic  acid,  thio-,  ethyl  ester  and 
its  tautomeridc  (Knorr  and  HioKs), 
A.,  i,  795. 
Acetone,  constitution  of,  and  action  of 
sodium     and     magnesium     methyl 
iodide     on     (Taylor),   T.,    1258  ; 
P.,  173. 
acid  condensation  of  (Knoevenagel 

and  Beer),  A.,  i,  964. 
alkaline      condensation      ot      (KxoE- 
venagel  and   Blach),  A.,  i,  964. 
action  of,  on  alkali  sulphites  (Roth- 
mund), A.,  i,  233. 
condensation  of,  with  tiglic  aldehyde 

(Dautwitz),  A.,  i,  803. 
microbe  which  produces  (BRfi.4.UDAT), 

A.,ii,  568. 
formation   of,  in   the  liver  (Embden 
and   Kalberlah  ;  Embden,  Salo- 
mon, and  Schmidt),  A.,  ii,  375. 
formation  of,  in  the  organism  (Satta), 

A.,  ii,  105. 
estimation    of   (Auld),    A.,  ii,    256  ; 

(JOLLE.S),  A. ,  ii,  401. 
sources  of  error  in  the  estimation  of, 
in  urine  (Bokchardt),  A.,  ii,  312. 
Acetonedicarboxylic  acid,   esters,    con- 
densation of,  with  benzaldehyde  in 
presence   of    ammonia   (Petrenko- 
Kritschenko  and  Zoneff),  A.,  i, 
452. 
ethyl  ester,  preparation  of  (Ormerod), 
P.,  205. 
Acetonephenylhydrazone  picrate  (Cicsa 

aud  Agostinelli),  A.,  i,  892. 
Acetonerhamnoside,      niethylation      of 
(PuRDiE     and     Young),     T.,   120O ; 
P.,  201. 
Acetonitrile,  orthobaric  densities  of,  to 
the  critical  point  (Ter-Gazarian), 
A.,ii,  423. 
rffamino-,    di-jD-iodobenzoyl  derivativi 
of  (Johnson  and  Meade),  A.,  i,  852. 
Acetonuria    following    chloroform    and 
ether   anaesthesia  (Baldwin),   A.,  ii, 
108. 
Acetonylacetic  acid.     See  Ltevulic  acid. 
Acetonyloxalic  acid,  ethyl  ester,  action 
of    aldeliydes    on    (Ruhemann),    T., 
1239  ;  P.;  198. 
Acetophenone,      action     of     formalde- 
hyde   and   ammonium  chloride   on 
(Schafrr  and  Tollens),  A.,  i,  574. 
;»-iodo-,    action   of  chlorine    on,    and 
;;-iodoso-  (Werner),  T.,  1632. 
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Acetophenoneozalic  acid.     See  Beuzoyl- 

pynivic  acid. 
Acetoxime,  behavioHr  of,  towards  sodium 

hyix)clilorite  (Poxzio),  A.,  i,  482. 
Acetoxy-.     See  also    under   the  parent 

Substance. 
o-Acetoxybenzoic  acid.     See  Acetylsali- 

cylic  acid. 
l-Acetoxyisatin  (Heller),  A.,  i,  586. 
4-Acetoxy  3  methoxycarbostyril,  o- 

iiitro-.       See      a-Plienyl-4acetoxy-3- 
raethox}-ciunamic  anhj'dride,    o-iiitro- 
2-amiiio-. 
9-Acetoxy-9  phenyl-10-metliylenedi- 
hydroanthracene  (Grvor  and  Siaeh- 
lixg),  a.,  i,  18. 
Acetyl-.     See   also  Acet-,    Aceto-,    and 

under  the  parent  Substance. 
Acetyl  chloride,  pyrogenic  behaviour  of 
^JoKsr  and  Lob),  A.,  i,  130. 
as   a  reagent    for   pinacolvl    alcohols 
(Henry),    A.,  i,   329  ;  '(Delacre), 
A.,  i,  551. 
Acetyl-alkyl-  and   -aryl-thiomalonamic 
acids,  inline-,  ethyl  esters    (Behrexd 
and  Hen.nicke),  A.,  i,  312. 
Acetylamino-.  See  also  under  the  parent 

Substance. 
Acetylaminoacetic     acid.     See    Acetyl- 
glycine. 
Acetylanthranil,  5-bromo-  (Bogert  and 
Hand),  A.,  i,  176. 
5-nitro-  (Bogert  and  Cook),  A.,  i, 
988. 
;;-Acetylbenzoic  acid,  ethyl  ester  (Ber- 

ENi)  and  Herms),  A.,i,  8.'»4. 
3-Acetyl-6  benzylidene-2  metliyl-4-keto- 
dihydrofuran.       See    4-Keto-3-acetyl- 
5-benzylidene-2-methyldihydroruran. 
Acetylene,    synthesis    of    (Pring    and 
Huttos),  T.,  1591  ;  P.,  261. 
purification  of,  by  means   of  calcium 

hypochlorite  (DiTZ),  A.,  i,  617. 
behaviour  of,  with  electrical  discharges 
of  high   frequency    (Jackson    and 
Northall-Lacrie),  p.,  155. 
thermal  constants  of  (Mixter),  A.,  ii, 

598. 
combustion   of,    in    oxygen   (Mauri- 

CHEACBEArPR^-),  A.,  j,  129. 
action  of,  on  iodine  pentoxide  (Jau- 
BERT  ;  Gai^'tier),  a.,  ii,  125  ;  (LfeVY 
and  Pi^xoll),  A.,  ii,  197. 
reactions  of,  with  aciditied  solutions  of 
mercury  and    .silver  salts  (NlEUW- 
LANi)     and     Maguire),      A.,      i, 
721. 
presence  of  a  gaseous  hydride  of  cal- 
cium in  technical  (Hokkmkistek), 
A.,  ii,  162. 
production       of       lampb'ack       from 
'Frank*,   A.,  ii,  21. 
XC.  ii. 


Acetylenedicarboxylic  acid,  reactions  of 
(Losses',    Bergau,    and    Treibich), 

A.,  i,  798. 
Acetylenic  compoonds,  molecular  refrac- 
tion and  di-persion  of  (Mourec),  A., 

ii,  1. 
Acetylethylmalonamic      acid,     iniino-, 

ethyl     ester     (Behrend    and     Hen- 

nicke),    a.,  i,    313. 
Acetylglycine   {acetylaminoacetic    acid), 

chloro-,  hydroxy-,   and   diiodn-,  ethyl 

esters     (Curtixis     and     D.irapsky), 

A.,  i,  403. 
Acetylglycolylaminoacetic    acid,    ethyl 

ester  (Curtius  and  Darapsky),  A.,  i, 

403. 
Acetylglycolylglycylglycine,  ethyl  ester 

(Curtius    and    Thompson),     A.,  i, 

403. 
Acetylglycylglycine,  hydroxy-  and  di- 

iodo-,     ethyl     esters    (Curtius    and 

Thompson),  A.,  i,  403. 
Acetyl  group,  replacement  of  the,  by  the 
methoxyl   group,    by  the  action  of 
diazomethane  (Herzig  and  Tichat- 
schek),  a.,  i,  173. 

replacement   of   the,    by  the  methyl 

group,   by   means  of  diazomethane 

(Herzig  and  Tichatschek),  A.,  i, 

431. 

Acetyl  groups,     direct    estimation     of 

(Meyer    and    Hartmann),    A.,  ii, 

58. 
c-Acetylhexoic  acid  and  its  semicarb- 

azone  (Wallach),  A.,  i,  371. 
Acetylketo-.  See  Ketoacetyl-. 
Acetylmethylcarbinol,     production     of 

(Harden  ;  Harden  and  Walpolk), 

A.,ii,  380. 
Acetyl-2  methylindole,  amino-  (FiscHKK 

and  Kaas),  A.,  i,  455. 
Acetyloxalylphenylmethylpropene     ( 5- 

hydroxii-'l-acetyl-\-phenyl-Z-methyl-\- 

ketocyclopentadiene)    and    its    oxime, 

phenylhvdrazone,    and   semicarbazone 

(RuHEMANN),  T.,  683;  P.,  89. 
Acetylphenylacetonitriles,    m-    and 

(Kunckell      and      Flos),      A., 

848. 
a- Acetyl-7-phenyl-  A^-batenoic  acid, 

hydroxy-,  lactone  of,  and  its  benzoyl 

derivative    and    its   phenylhydrazone 

and     semicarbazone     (Borsche     and 

Feus),  a.,  i,  509. 
-V- Acetyl-2  2-phenyIhydroxy-l:3-ben«- 

oxazone  McCoNNANand  Titherlev), 

T.,  1337  ;  v.,  239. 
2  Acetyl-4-phenyl-3-methyl-l-ketoryc/o- 

pentadiene,  5 -hydroxy-.     See  Acetyl- 

«iXalyi|ili(nylnitthylpropene. 
j9-Acetylpropionic    acid.     Sec    Ltevulic 

ncid, 

70 
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7-Acetyl-a-isopropyl-'/!-butyric  acid 

(Semmler  and  McKenzie),  A.,  i,  373. 
Acetylsalicylic       acid,        3:5-f??chloro- 

(JowETT  and  Pyman),  P.,  317. 
^J-Acetyltoluene,      o-chloro-,      and      its 

oxime  and  semlcarbazone   (Wallach 

and  Lautsch),  A.,  i,  523. 
Acid,    C4H8O2,    from  the   hydrocarbon, 
C12H22  (GoLDBERGER  and  Tandler), 
A.,  i,  58. 

C4H4O3N0,  esters,  and  their  salts  and 
amine  compounds,  from  the  action 
of  carbamide  on  compounds  of 
cyanoacetic  acid  (Frerichs  and 
Hartvvig),  a.,  i,  74. 

C5H4O3N2,  and  its  salts,  from  the 
action  of  bromine  on  malylureide 
(Gabriel),  A.,  i,   636. 

CgHjjOgNQjfrom  the  oxidation  of  nitroso- 
piperidine  in  acetone  solution 
(VoRLANDER  and  Wallis),  a., 
i,  764. 

^9^14021  ^11*1  its  salts,  from  amino- 
lauronic  anhydride  (Noyes  and 
Taveau),  a.,  i,  397. 

C9H14O3,  from  the  oxidation  of  pinyl- 
amine  (Wallach  and  Engel- 
brecht),  a.,  i,  685. 

C9H14O4,  from  the  oxidation  of  pino- 
carveol  (Wallace  and  Jager),  A., 
i,  683. 

CgH^eOg,  and  its  lactone  and  methyl 
ether,  from  aminolaurouic  anliydr- 
ide  (Noyes  and  Taveau),  A., 
i,  397. 

C10H14O2,  from  the  substance, C10H14O, 
from  )3-terpineol  (Wallach  and 
ScHMiTz),  A.,  i,  372. 

CioHuOs.  C10H16O4,  and  CioHjgO;,, 
from  diospheuol  (Semmler  and 
McKexzie),  a.,  i,  373. 

CioHjgOa,  and  CioHir,04,  from  the  oxi- 
dation of  pinocamphone  (Wallach 
and  Engelbrecht),  A.,  i,  684. 

CjoHigOg,  from  the  hydrolysis  of 
ethyl  l:l:3-trimcthyl-4-cyclopent- 
anone-2:3-dicarboxylate  (Pekkin 
and  Thorpe),  T.,  787. 

C12H14O3,  from  the  action  of  zinc  on  a 
mixture  of  cinnamaldehyde  and 
ethel  a-bromopropionate  (Baida- 
kowsky),  a.,  i,   178. 

C12H12O3N4S,  from  the  action  of  sul- 
phur dioxide  on  a  diazobenzene  salt 
(Tkoger,  Hille,  and  Vasterling), 
A.,  i,  120  ;  (Troger  and  Frankk), 
A.,  i,  993;  Troger,  Berlin,  and 
Franks),  A.,  i,  994. 

Ci3Hj4<>g,  from  ethyl  phenylisocroton- 
ate  and  ethyl  sodiomalonate  (VoR- 
LANDEK  and  Strunck),  a.,  i 
366. 


Acid,  Ci4Hj60g,  from  the  acid,  CisHjgOa 
(Vorlander  and  Strunck),  A.,  i, 
367. 

C14H  1503^48,  from  the  action  of  sul- 
phur dioxide  on  diazo-7/i-toluene 
(Troger,  Hille,  and  Vasterling), 
A.,  i,  120  ;  (Tkoger  and  Schaub  ; 
Troger,  Warnecke,  and  Schaub), 
A.,  i,  993. 

CjgHjgOg,  from  ethyl  and  /3-hydro- 
piperate  and  ethyl  sodiomalonate 
(Vorlander  and  Strunck),  A., 
i,  367. 

CigHjoOg,  and  its  methyl  ester,  from 
cod  liver  oil  (Bull),  A.,  i,  925. 

C17H14O5,  from  the  lactone  of  S-hydr- 
oxy-3:4-dimethoxyphenanthrene-9- 
carboxylic     acid      (PscHORR      and 
Popovici),  A.,  i,  851. 

C'lrHigOg,  from  the  action  of  potassium 
hydroxide  on  the  substance,  C.jjHooO 
(Bauer  and  Breit),  A.,  i,  517. 

C17H22O4,  from  the  reduction  of  5- 
cuniyl-aa-dimethylfulgeiiic  acid  and 
its  isomeride  (Stobbe  and  Leuner), 
A.,  i,  23. 

CjgHioOg,  from  naphthacenediquinone 
(Voswinokel),  a.,  i,  99. 

CjgHggOg,  from  oleic  acid  (Molinari 
and  SoNCiNi),  A.,  i,  792. 

C21H17O3,  from  cyanoacetic   acid  and 
^-methoxyphenyl-a-naphthylcarb- 
inol  (Fosse),  A.,  i,  976. 

C2gH420g,  from  the  oxidation  of  the 
keto-acid,  C26H42O3,  from  chol- 
estenone  (Windaus),  A.,  i,  580. 

C27H44O4,  from  cholesterol  (  Windaus), 
A.,  i,  580. 

C27H44O4,  from  the  oxidation  of  chol- 
estenone  (Windaus),  A.,  i,  579. 

C3oH2403Ng,  and  its  salts  and  esters, 
from  the  ethyl  ester  of  the  acid, 
C4H4O3N2,  and  aniline  (Frerichs 
and  Hartwig),  A.,  i,  163. 

C3oHoi03NgBr3,  and  Csa^^OsNfih, 
from  the  ethyl  ester  of  the  acid, 
C4H4()3N2,  and  ?n-bromo-  and  m- 
chloro-aniline8(  Frerichs  andHART- 
avig),  a.,  i,  164. 

CasHjoOgNfl  (three),  from  the  ethyl 
ester  of  the  acid,  C4H4O3N2,  and  jn- 
and  jo-toluidines  and  methylaniline 
(Frerichs  and  Hartwig),  A., 
i,  164. 
Acid  amides  and  imides.     See  Amides 

and  Imides. 
Acid  anhydridea.     See  Anhydrides. 
Acid  chlorides,  action  of,  on  mixtures  of 
amines  (Dains),  A.,  i,  804. 

reaction  between,  and  potassium 
ethylxanthate  (WiLLCOX),  A.,  i, 
726. 
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Acid  chlorides,  action   of,  on  thioureas 

(Dixox  and  Hawthorxe),  P.,  322. 
Acid     iBtoxication     (SziLi),     A.,     ii, 

S78. 
Acid  salts.     See  Salts,  acid. 
Acidimetry  by  measurement  of  hydrogen 

(Rebexstorff),  a.,  ii,  893. 
Acids,  alcohols,  and  aldehydes,  prepara- 
tion of  (Chemische  Fabrik  Flor- 
SHEIM,   H.    Noerdlixger),  A.,  i, 
628. 
reciprocal  displacement  of,  in  hetero- 
geneous systems  (Joseph),  T.  ,  823  ; 
P.,  82. 
reactivity  of  certain,  in  alcoholic  solu- 
tions (Peter.sex),  a.,  ii,  657. 
synthetic   action   of,   contrasted  with 
that  of  enzymes  (Armstrokg),  A., 
i,  127. 
relative  strengths  of  (Blackman),  A., 

ii,  529. 
estimation  of,  in  fruit  juices,  both  fer- 
mented and  unfermented  (Mestre- 
zat),  a.,  ii,  635. 
estimation  of,  in  waste  gases  (Hekz), 
A.,  ii,   122. 
Acids,    7no7iobasic     unsaturated     fatty, 
atfinity  constants  of  (Fichter  and 
Mueller),  A.,  i,  622. 
dibasic,    progressive    dissociation     of 
(Wegscheider),  a.,  ii,  73. 
action  of,  on  o-,  in-,  and  ^j-diamines 
(Meyer,  Jaeger,  v.  Lutzau,  and 
Maier),  a.,  i,  765. 
polyh&sic,     synthesis     of     (Reform- 

atskt),  a.,  i,  136. 
containing  an  ethylenic  linking,  action 
of  nascent  hypoiodous  acid  on  (Bou- 
gault),  a.,  i,  848. 
fatty,  critical  temperature  and  value  of 

^  of  some  (Brown),  T.,  313 ;  P., 

39. 
of  kephalin  (Cousin),  A.,  i,  725, 
halogenated,    reactions  of  (Lossex, 
Brrgau,      Dueck,      LeOI'OLD, 
Mendthal,       Nieurenheim, 
ScHoRK,  and  Trbibicu),  A,,  i, 
796. 
action   of  alkali    hydroxides    on 
(Losses,    Dorno,    Eichloff, 
Gerlach,Kow8KI,Mok.scho«;k, 
and  Smelkuh),  A.,  i,  59. 
optically  active,  origin  of,  in  nature 

(Neubeug),  a.,  i,  923. 
solid,  preparation  of  (Dbeymann), 
A.,  i,  622. 
mineral,   modification  of  the  methyl- 
violet  process  in  the  estimation  of 
free  (Cousini),  A.,  ii,  704. 
detection  of,  in  wines  (Billon),  A., 
ii,  400. 


Acids,    normal,  methods   for   preparing 

(Maschhaupt),  a.,  ii,  797. 

organic,  solubility  and  specific  rotatory 

power  of,  in  pyridine  and  other 

solvents  (Holty),  A.,  ii,  61. 

conductivity     measurements    with 

(Suss),  A.,  i,  86. 
partition  of,  between  two   solvents 

(Herz  and  Leavy),  A.,  ii,  76. 
containing  nitrogen    and    sulphur, 
present   in   normal  human  urine 
(BoxDZYNSKi,  DoMBROWSKi,  and 
Pan-ek),  a.,  i,  122. 
reversible   reactions    among    deriv- 
atives of  (BiEH  RINGER  and  Bob- 
sum),  A.,  i,  953. 
alkali   salts,    preparation    of,    from 
the  corresponding  amides   and 
nitriles       (Deutsche      Gold- 
&      Silber-Scheide-Anstalt 

VORM.  EtJSSLER),  A.,  i,  845. 

electrolysis  of  (Petersen),  A.,  i, 
331. 
of    the     paraflBn     series,     molecular 
arrangement   in   mixtures   of,  with 
water  (Holmes),  T.,  1778  ;  P.,  272. 
of  the  propionic  series,  decomposition 
of,  by  physiological  methods  (Luz- 
ZATTO),  A.,  ii.  111. 
unsiiturated  alicyclic,  influence  of  the 
position  of  the  ethylene   linking 
on  the  electro-affinity  and   char- 
acters of  (Abati),  a.,  i.  958. 
a^-cyclic,    stereoisomerism    in    the 
group  of  (Blaise  and  Bagard), 
A.,  i,  479. 
volatile,     estimation     of,     in     wines 
(Hubert),  A.,  ii,  635 ;  (Sattniek), 
A.,  ii,  812, 
weak,      dissociation      constants      of 

(Bauer),  A.,  ii,  649. 
See  also  Aldehydo-acids,  Amino-acids, 
Aminocarboxylic  acids,  Aminosul- 
phonic  acids,  Carboxylic  acids, 
Diamino-acids,  Dicarboxylic  acids, 
Dipeptides,  Dye-acids,  Hydroxy- 
acids,  Hydroxy-amino-acids,  Keto- 
carboxylic  acids,  Ketonic  acids, 
Peptides,  Peroxide-acids,  Polypept- 
ides, Pseudo-acids,  Salpho-acids, 
and  Thio-acid.H. 
Aemite    from  Montreal  (Harrington), 

A.,  ii,  866. 
Aoonine  and  Aconitine  from  Aamitum 

XdjKi/u.t  (ScHiM-ZK),  A.,  i,  599. 
Aoonitie  acid  and  its  methyl  derivatives, 
new  mode  of  formation  of,  and  its 
constitution  (RfiUERsoN  and  Thorpi), 
T.,  631  ;  P.,  87,  146  ;  (Ruhkmann), 
P.,  137. 
Aoonitine,  new  reaction  of  (Monti),  A.. 
ii,  908. 


1U44 


INDEX    OF   SUBJECTS. 


Acraldehyde,    reduction   of  (van  Rom- 

BU]!(!H    and    VAN    Dokssen),    a.,    i, 

141. 

Acridine,  preparation  of,  from   acridone 

(Deckek  and  Dunant),  A.,  i,  901. 

derivatives,  colour  and  lluorescence  of 

(DuNSTAN  and  Hewitt),  T.,  486. 
methiodide,  constitution  of  tlie  cyanide 
and  hydroxide  from  (Tinkleu),  T., 
856  ;  P.,  135. 
Acridine,  i-A'-disimmo-  (Duval),  A.,  i, 

315. 
Acridines,     hydroxy-     (Ullmann    and 

Fitzenkam),  a.,  i,  45. 
Acridine  series,  studies  in  the  (Duxstan 
and  Hewitt),  T.,  482,  1472;  P.,  73, 
243. 
syntheses  in  the  (Baezner,    Gueor- 
GUiEFF,  and  Gahdiol),  A.,  i,  699, 
901  ;     (Baezner    and     Gardiol), 
A.,  i,  887. 
5-Acridyl-/3-propionic  acid  and  its  esters 
and  derivatives,   and  transformations 
of  the  quaternary   ammonium   hydr- 
oxides of  (Schenck),  a.,  i,  698. 
Acroeomia  sckrocarpa,  fat  of  the  kernels 

of  (Sack),  A.,  ii,  386. 
Acrylonitiles,  yS-amino-,  synthesis  of  fi- 
substituted  derivatives   of   (MouREU 
and  Lazennec),  A.,  i,  956. 
Actinium,  some  properties  of  (Debierne), 
A.,  ii,  414. 
mass   and  velocity   of  the  a-particles 

from  (Hutheiiford),  A.,  ii,  719. 
ionisation  ranges  of  a-rays  of  (Haiin), 

A.,  ii,  718. 
origin  of  j8-rays  of  (Levin),  A.,  ii,  718. 
See  also  Radioactinium. 
Acyl  chlorides.     See  Acid  chlorides, 
thiocyanates,  constitution  and  proper- 
ties of  (Hawthorne),  T.,  556  ;  P., 
86. 
Acyloins,      fatty,      hydrogenation      of 
(BouvEAULT  and  Locquin),  A.,  i, 
783. 
oxidation  of  (Bouveault  and  Loc- 
quin), A.,  i,  803. 
of  the  type  R-CO-CH(OH)R,  pre- 
paration    of    (Bouveault    and 
Locquin),  A.,  i,  782. 
Additive   compounds,  limit  of  stability 
of,    in    the    solid    state,    and    the 
divergence  of  the  same  from  Kopp 
and  Neumann's  law  (Kremann  and 
V.  Hofmann),  a.,  ii,  267. 
processes     (Voulandeu,      Groebel, 
KoNio,    Kuthner,     May,     Si'on- 
nagel,  Stauuinger,  Strunck,  and 
Wei.ssheimer),  a.,  i,  362 
reactions,  mechanism  of  (  Vorlander), 
A.,  i,  729. 
Adipanilide  (IloDTKEit),  A.,  i,  827. 


Adipic  acid,  preparation  of  (RosENLEW), 
A.,  i,  558. 
electrolytic   decomposition   of    (Van- 
ZETTi),  A.,  i,  624. 
Adipic   dialdehyde  and   its    derivatives 
(Wohl  and  Schweitzer),  A.,  i,  233. 
Address,    congratulatory,    to    Aberdeen 
University,  P.,  249. 
to  Sir  William  Henry   Perkin,   P., 
247. 
presidential  (Meldola),  T.,  745  ;  P., 

98. 
See  also  Letter  and  Telegram. 
Adrenaline  (epinephrine),   formation   of, 
in   the   organism   (Halle),  A.,  ii, 
562. 
constitution   of  (Friedmann),  A.,    i, 

529. 
molecular    weight   of    (Baroer    and 

EwiNs),  P.,"'38. 
physiological  action  of  (Meyer),   A., 

ii,  777. 
subcutaneous    injection   of    (Elliott 

and  DuiiHAM),  A.,  ii,  877. 
action     of,     on     muscular    glycogen 

(Gatin-Gruzewska),  a.,  ii,  666. 

synthesis  of  substances  allied  to,  and 

their  physiological  activity  (Dakin), 

a.,  i,  56. 

hydrate  (Abel  and Taveau),  A.,  i,  56. 

Adrenaline     glycosuria.       fcee    under 

Diabetes. 
Adrenalone    tribenzenesulphonate     and 
its    ^-nitrophenylhydrazone    (Fried- 
mann),  A.,  i,  529. 
Adsorption     of      dissolved     substances 
(Evans),  A.,  ii,  429. 
of  water  vapour  and  of  certain  salts  in 
aqueous  solutionbv  quartz  (Bkigg.s), 
A.,  ii,  13. 
Adsorption    phenomena,    with     special 
reference  to  the  action  of  electrolytt - 
and   the   ash-constituents   of  proteid,^ 
(Bayliss),  a.,  ii,  344. 
Aegiceras   majtis,    bark   and    fruits    ci 

(Weiss),  A.,  ii,  571. 
.Egirite  from  Montreal  (Harrington  \ 

A.,  ii,  866. 
Act/msa    Cynapium,     examination     dt 

(Power  and  Tutin),  A.,  ii,  192. 
Affinity,  chemical: — 
Chemical  affinity,  studies  in  (Bron- 
sTEu),  A.,  ii,  339,  834. 
a  ])ioblem  of  (Meyerhoffkr),  A., 

ii,   12. 
colorimctric  measurement  of  (Salm), 
A.,  ii,  218. 
Affinity  constants   of  monoba.sic  un- 
.saturated   fatty    acids    (FicHTKU 
andMiJLLKK),  A.,  i,  622. 
of aniino-acids  (Wegscheider),  A. 
ii,  77. 
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Affinity,  chemical  : — 
Affinity     constants     of    methylated 
ainino-acids    (Walker),    A.,    ii, 
735. 
of    aminocarboxylic     and     amino- 
sulphonic  acids  as  deteriuiued  by 
the  aid  of  methyl-orange  (  Veley), 
P.,  313. 
of  some  hydrolytic  products   from 

albumin  (Kanitz),  A.,  ii,  603. 
of  cyclic  bases  (Deuichex),  A.,    i, 

539. 
of  amphoteric  electrolytes    (John- 
ston), A.,  ii,   733  ;  (Gumming), 
A.,  ii,   734  ;   (Walker),  A.,    ii, 
735. 
of   xanthine    and    its   methyl    de- 
rivatives  (Wood),  T.,  1839  ;  P., 
271. 
Association  factors  of  certain  organic 
compounds    (CARRARA    and     Fer- 
rari), A.,  ii,  599. 
Mass  law,  Guldberg  and  Waage's,  ex- 
tension of  the    theoretical  applica- 
bility of  (Robertson),  A.,  ii,  833. 
Chemical  action,  an  apparent  case  of, 
at  a  distance   (Lie.segang),  A.,  ii, 
218. 
Chemical  actions,  method  of  following 

the  course  of  (Bevan),  A.,  ii,  425. 
Chemical  activity,  relation  of,  to 
electrolytic  conductivity(SAMMis), 
A.,  ii,  835. 
electrolytic  conduction,  and  specific 
inductive  capacity  of  certain 
liquids,  relation  between 

(Mathew.s),  a.,  ii,  3,  327. 
Chemical   changes,  induced  by  ultra- 
violet lifjht  (liA.MSAYand  Sfencer), 
A.,  ii,  715  ;   (Lk  Bon),  A.,  ii,  825. 
Chemical  dynamics   of  alcoholic   fer- 
mentation by  yeast  (Slatok),   T., 
128. 
Chemical    dynamics    and    statics    of 
reversible  and    iireversil)le    systems 
under      the      intluence      of      light 
(Wili)Kr.man),   a.,  ii,  325. 
Chemical    eqailibria,    researches     on 
(Hiuxeu),  a.,  ii,  657. 
calculation       of,     from       thermal 
mcasarement    (Neusst),    A.,   ii, 
727. 
ga.seous,  new  metliotl  of  investig.it- 
ing,  at  high  temperatures  (Lowen- 
STEIN^  A.,  ii,  272. 
heterogeneous    (Bri.nek),     A.,     ii, 
529. 
under  variable  pressures  (  Briner), 

A.,  ii,  424. 
hydrolytic,      thermodynamics    of 
(Dolezalek  and  Finckii),  A., 
ii,  5i»7. 


Affinity,  chemical: — 

Chemical  eqailibria  of  several  bases 
exposed  simultaneously  to  the 
action  of  phosphoric  acid  (Ber- 
thelot),  a.,  ii,  657. 

of  an  associating  amphoteric  electro- 
lyte in  presence  of  any  number  of 
non-amphoteric  electrolytes,  con- 
dition of  (Robertson),  A.,  ii, 
828. 

of  binary  solutions,  influence  of 
substitution  in  the  components 
on  the  (Krkmann  and  Rodinis), 
A.,  ii,  268. 

of  binary  solutions  of  phenols  and 
amines  (Kremann),  A.,  ii,  266. 

in  the  system,  ammonium  sulphate, 
lithium  sulphate,  and  water 
(Schkeinemakeks  and  Coche- 
ret).  A.,  ii,  424. 

in  the  system,  bismuth  and  sulphur 
(Aten),  a.,  ii,  11. 

the  sy.stem,  bromine  and  iodine 
(Meercm  Terwogt),  a.,  ii,  15. 

the  system — perchloric  acid  and 
water  (van  Wijk\  A.,  ii,  79. 

6H  +  51'  -h  lOs',-*  31.,  -r  3H,0  and 
6H  •  -h  5 Br'  -f  BrOs' ~  3Br2  +  3H.,0 
(Sammet),  a.,  ii,  153. 

in  the  system,  water,  lithium  sul- 
phate, and  aluminium  .«iulphate 
(Schreinemakers  and  de 
Waal),  A.,  ii,  855. 

between  potassium  chromate  and 
barium  carbonate  and  sulphate 
(ScHOLTZ  and  Abegg),  A.,  ii,  602. 

between  silver  amalgams  and  a 
solution  of  silver  and  mercury 
nitrates  (Reinders),  A.,  ii,  219. 

in  the  Deacon  process  (Lewi.s),  A., 
ii,  843. 

in  silver  chloride  solutious  (Wells), 
A.,  ii,  340. 
Chemical  kinetics  (Mirli),  A.,  ii,  602. 

in  concentrated  sulphuric  acid 
(Bredig  and  Lichty),  A.,  ii,  602. 

of  extreme  states  of  aggregation 
(Bose),  a.,  ii,  7. 

of  photochemical  reactions  (Gold- 
iiEiiG),  A.,  ii,  513,  514  ;  (LuTllER 
and  Goldberg),  A.,  ii,  641. 

of  successive  reactions  (K.\ufleh), 
A.,  ii,  424. 

of  the  splitting-ofTof  the  acyl  groups 
of  esters  of  jwlyhydric  alcohols  by 
liydroxyl  ions  in  aqueous  liomo- 
gt-neous  systems  (Kremann),  A., 
ii,  731. 

general  method  of  calculation  in  ; 
the  method  of  areas ;  a  method 
ot  approximate  effective  averages 
(HE  Lury),  a.,  ii,  729. 
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Affinity,  chemical  : — 
Chemical  reaction,  supposed  alteration 
in   the   total   weight   of  substances 
taking  part  in  a  (Landolt),  A.,  ii, 
528. 
Eeactions,    intermediate,    a    specially 
simple  case  of  (Abel),  A.,  ii,  731. 
reversible,    among     derivatives     of 
organic  "acids   (Biehringer  and 
BoKSUM),  A.,  i,  953. 
Catalysis     and     electromotive     force 
(Bringhexti),  a.,  ii,  426. 
and  enzyme  action  (Neilson),  A., 

i,  125. 
by  ferments  (Sexter),  A.,  ii,  220. 
Catalytic  actions  of  platinum   black 
(LoEW  and  Aso),  A.,  ii,  862. 
agents,    oxidising    (Sabatier    and 
Mailhe),  a.,  i,  549  ;  (Matignon 
and  Traxnoy),  A.,  ii,  427. 
effect   of    hydrogen    and    hydroxyl 
ions,  cause  of  the,  on  hydrolytic 
reactions  (Rohlaxd),  A. ,  u,  733. 
racemisation,    researches  on   (Wix- 
ther).  A.,  ii,  736,  835. 
Eeciprocal  displacement   of  acids  in 
heterogeneous  systems  (Joseph),  T.  , 
823  ;  P.,  82. 
Dissociation,    progressive,   of   dibasic 
acids  (Wegscheider),  A.,  ii,  73. 
of  electrolytes  (Hexsgex),  A.,  ii,  73. 
of   fused    compounds    (Kremanx), 

A.,  ii,  332. 

of  matter  under  the  influence  of  light 

and  heat  (Ramsay  and  Sfexck.r), 

A.,  ii,  715;  (Le  Box),  A.,  ii,  825. 

Dissociation  constants  of  weak  acids 

(Bauer),  A.,  ii,  649. 
Distribution,  law   of,  in   the  case  in 
which  one  of  the  phases  possesses 
mechanical  rigidity  ;  adsorption  and 
occlusion  (Traveh-s),  A.,  ii,  730. 
Energy,    free,   of    some  halogen   and 
oxygen  compounds,  computed  from 
the    results   of    potential    measure- 
ments (Thompsox),  a.,  ii,  517. 
Enzyme  action  (Barexdrecht),  A., 
i,  328. 
studies  on  (H.  E.  Armstroxg),  A., 
i.  126  ;  (E.  F.  Armstrong),  A., 
i,  127,  128. 
and  catalysis  (Neilson),  A.,  i,  125. 
law  of,  and  heterogeneous  catalysis 

(Hesri),  a.,  ii,  13. 
reversible  (PoTTEVlx),  A.,  i,  917. 
Hydrolysis,  theory  of  (Marcusson), 
A.,i,  924. 
new  method  for  the  measurement  of, 
in   aqueous  solution    based   on   a 
consideration    of    the   motion    of 
ions  (Denlson  and  Steele),  T., 
999,  1386  ;  P..  162. 


Affixity,  chemical  : — 
Hydrolysis  of  ammonium  salts  (Nau- 
MAXX  and  Pi.ucker),  A.,  ii,  851. 
by  water   (Hill),  T.,    1273;  P., 

204. 
in  presence  of  iodides  and  iodates 
(Moody),  A.,  ii,  851. 
of  dichromates  and  polymolybdates 

(Saxd),  a.,  ii,  528. 
of    esters    of     polyhydric    alcohols 

(Abel),  A.,  ii,  731. 
estimation  of,  by  distillation  (Natt- 
MAXN  and  MiJLLER),  A.,  ii,  732. 
earlier   methods  for  the  estimation 
of  (Naumann  and  RIjcker),  A., 
ii,  732. 
Hydrolytic    reactions,    cause    of   the 
catalytic    effect    of    hydrogen    and 
hydroxyl  ions  on   (Kohlaxd),   A., 
ii,  733. 
Partition,    examples    of   the    law    of 
(Herz  and  Levvy),  A.,  ii,  530. 
of  some  organic  acids  between  two 
solvents  (Herz  and  Lewy),  A., 
ii,  76. 
Partition     phenomena,     influence    of 
strong   electrolytes    on    (Dawson), 
A.,  ii,  730. 
Partition,  principle  of  ("  Verteilungs- 
princip")  (Michael),  A.,  i,  550. 
application     of    (Michael     and 
Turner),  A.,  i,  550;  (Michael 
and    Leightox),    A.,    i,    551, 
781  ;    (Michakl    and     Hart- 
MAx),  A.,  i,  551 ;  (Michael), 
A.,  i,  559,  781. 
Reaction  velocities    at    low  temper- 
atures (Plotnikoff),  a.,  ii,  12. 
Velocity  of  chemical  change  in  the 
l)olvmethylene  series  (JIexschut- 
KIXJ,  T.,  1532;  P.,  203. 
determination   of,  by  measurement 
of    gases  evolved   (Lamplough), 
P.,  280. 
Velocity    of    formation     of     oxinus 
(  Petrexko-Kkitschexko  and 

Kant.scheff),  a.,  ii,  341. 
Velocity    of   hydrolysis,    method    of 
(iutermining  (Wai.kek),  A.,  ii,  732. 
Velocity    of    the     reaction    between 
arsenious  acid   and   iodine   in  acid 
solution  ;    rate   of    the    revei-se   re- 
action ;  and  the  equilibrium  between 
them  (Roebuck),  A.,  ii,  76. 
Agglutination  and  allied  reactions  from 
the    jihysical    standpoint   (Bi;xrox 
and  Shaffer),  A.,  ii,  839;  (Bux- 
Tox    an<i    Teaoue  ;    Teaoue    and 
Buxton),  A.,  ii,  840. 
production  of,  by  the  action  of  com- 
plement (Muip    and    Browning), 
A.,  ii,  98. 
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Agglatination  of  Bacteria  (Dretek  and 

Jex- Blake),  A.,  ii,  98. 
Aggregation,  continuity  of  the  states  of 
(Lehmaxx),  a.,  ii,  431. 
kinetics  of  extreme  states  of  (Bose), 
A.,  ii,  7. 
' '  Agricultural    phosphate, "     manurial 
experiments   with    (Bachmanx),    A., 
ii,  702. 
Agrostemma     Githago,    sapotoxin     and 
sapogenin  from  (Brandl,  Mayr,  and 
A'ierling),  a.,  i,  526. 
Air.     See  Atmosplieric  air. 
Alanine,  amount  of,  in  casein  (Skracp), 

A.,  i,  12.3. 
rf-Alanine,  preparation  of,  from  silk,  and 

its  anhydride  (Fischer),  A.,  i,  145. 
i-Alanine,  administration  of,  to  a  normal 
dog    (ScHiTTENHELM    and     Katzex- 
sTEix),  A.,  ii,  379. 
)3-Alanine,  copper  salt  (Callegari),  A., 

i,  9.37. 
^/aTis-Alanine  anhydride  (Fischer  and 

Raske),  a.,  i,  457. 
(/-Alanyl-f/-alanine    (Fischer),    A.,    i, 

145. 
?-Alanyl-'^/-alanine  (FiscHERand  Raske), 

A.,  i,  457. 
Z-Alanyldiglycyl-^alanyIglycylglycine 

and  its  ester  (Fischer),  A.,  i,  810. 
^Alanylglycylglycine    and    its    hydro- 
chloride (Fischer),  A.,  i,  810. 
Albumin  soluble  in  acetic  acid,  in  ascitic 
fluid  (Bretet),  a.,  ii,  875. 
from    the    blood-serum    of    the    cow 

(Maximowitsch),  a.,  i,  224. 

influence  of  neutral  salts  on  the  peptic 

hydrolysis  of  (Levites),  A.,  ii,  692. 

affinitr  constants  of  some  hydrolytic 

products  from  (Kaxitz),  A.,  ii,  603. 

constitution   of  the   indole  group  in 

(Ellinger),  a.,  i,  696. 
fission  products  of,  colloidal   prepar- 
ations of.  containing  gold,  silver,  or 
copper  (Kali.e  k  Co.),  A.,  i,  912. 
artificial    change    of,    into    globulin 

(Moll),  A.,  i,  53. 
complexes  of  pure  (Mayer),  A.,  i,  998. 
means    for     distinguishing     true,    in 
urine    from    mucinoid    sub.'-taacea 
(Grimbeut  and  Dufau),  A.,  ii.  912. 
ra])id  estimation  of,  in  urine  (BiJCH- 
NER),  A.,  ii.  912. 
Albumins  from  the  white  of  ducks'  eggs 
(Panor.mokf),  A.,  i,  224. 
from  the  white  of  pigeons'  eggs  (Pa- 

normoff),  a.,  i,  223. 
action  of  dilute  hydrochloric  acid  on 
(Swirlowhkt),  A.,  i,  776. 
Albnmoie,  cr>-stalline  urinary  (Grctter- 
isK  and  "\Vfj:ver8  de  Graaff),  A., 
j,  326. 


Alcapton.     See  Homogentisic  acid. 
Alcaptonnria,  uniformity  of  homogentisic 
acid  excretion  in  (Garrod  and  Hele), 
A.,  ii,  108. 
Alcohol.     See  Ethyl  alcohol. 
Alcohol,    CgHjgO,    from    the    action  of 

magnesium   methyl   iodide    on    di- 

methylcyclopentanone  (Blanc),  A., 

i,  523. 
CioHjgO,    isomeric,   from   the  chloro- 

camphenes    (Slawinski),     A.,     i, 

29. 
C]oH|802,  and  its  semicarbazone,  from 

diosphenol  (Semmler  and  McKex- 

ziE),  A.,  i,  373. 
CioH.2qO,  and  its  acetate,  from  decane- 

oK-diol  (Alberti  and  Smieciuszew- 

SKi).  A.,  i,  619. 
CioHofjO,  from  isolaurolene  (Blanc), 

A.,"i,  524. 
C10H22O,  from  pivaloin   (Bouveault 

and  LocQUis),  A.,  i,  784. 
C14H24O,    from    cyclocitrylideneacetic 

acid  and  magnesium  methyl  bromide 

(Farbenfabriken  voRM.  F.  Bayer 

&  Co.),  A.,  i,  660. 
C.22H.22O,    from   diphenylacetophenono 

(Kohler),  a.,  i,  754. 
CsoHjgO,  and  its  isomerides,  from  the 

reduction    of     a-isodypnopinacolin 

(D.\el.s),  a.,  i,  357. 
Alcoholates,    formation    of,    by  certain 
salts  in  solution  in  methyl  and  ethyl 
alcohols  (J0XF.S  and  McMaster),  A., 
i,  329. 
Alcoholic  fermentation.     See  under  Fer- 
mentation, 
function,   the  (Henry),   A.,  i,  329  ; 

(Delacre),  a.,  i.  551. 
solutions.     See  under  Solutions. 
Alcohols,  formation  of  (Courtot),  A.,  i, 

7S8,  925. 
aldehydes,  and   acids,  preparation   of 

(Chemische    Fabrik    Florsheim, 

II.  Noerdlixger),  a.,  i,  628. 
determination  of  the  molecular  weights 

of,  by  the  use  of  benzoic  anhydride 

(Gascard),  a.,  i,  722. 
esterification    of   (Houbex),     A.,    i, 

620. 
condensation     of,      with      acetylenic 

nitriles  (Moubeu  and  Lazexxec), 

A.,  i,  240. 
reactions    of    donble    decomposition 

between    esters    and    (Bruxi    and 

Contardi),  a.,  i,  621. 
reactions  of,  with  /-menthylcarbiniide 

(PlCKARD.    LiTTLEBURY,    and     Nb- 

viLLE),     "T.,     98;    (Pickard    and 
LiTTLEBURY),  T.,  467  ;  P.,  71. 
oxidation  of,  to  aldehydes  and  ketones 
(I.anc),  a.,  i,  627. 
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Alcohols  of  the   type   OHCHR-CHaE, 
preparation     of     (Bouveault    and 
Locquin),  a.,  i,  783. 
aromatic,  preparation   of  (MErrLER), 
A.,  i,  497,  851. 
1  eduction  of  (Klages,  Gieseii,  and 
Lauck),  a.,  i,  661. 
fatty,  critical  temperature  and   value 

of  ^  of  some  (Brown),  T.,  312  ; 

P.,  39. 
action  of,  on  etherates  of  magnesium 

haloids (Menschutkin),  A.,  i,131. 
higher,  action  of  alkaline  copper  solu- 
tions on  the  rotation  of  (Gross- 

mann),  a.,  ii,  823. 
the    Rose-Herzfeld    and    sulphuric 

acid  methods  for  the  estimation  of 

(Veley),  a.,  ii,  497. 
estimation  of,  in  spirits  (ScHiDRO- 

wiTZ  and  Kaye),  A.,  ii,  584. 
monohydvic,     acetyl      chloride     and 

hydrochloric  acid  as  reagents  for 

distinguishing  between  the  various 

types  of  (Henry),  A.,  i,  781. 
estimation  of  the  hemolytic  action 

of  (FiJHNER  and  Neubauer),  A., 

ii,  687. 
polyhjdric,     mode    of    foimation    of 

(Oechsner  de  Coninck),  a.,  i, 

477. 
action   of,    on  bismuth   salts   (Va- 

NiNO  and  Hartl),  A.,  i,  785. 
hydrolysis  of  esters  of  (Abel),  A., 

ii,  731. 
kinetics  of  the  splitting-off  of  the  acyl 

groups  of  esters  of,  by  hydroxyl 

ions     in     aqueous     homogeneous 

systems  (Kremann),  A.,  ii,  731. 
lower,     molecular     arrangement     in 
mixtures  of,  with  water  (Holmes), 
T.,  1774  ;  P.,  272. 
piimary    and    secondary     .saturated, 
action     of    hydrogen    bromide    on 
(Fourxiek),  a.,  i,  787. 
primary     unsaturated,    of    the    fatty 
series,    reduction  of,  by   metal-am- 
monium compounds  (Chablay),  A., 
i,  722. 
seconilaiy,   from  the  octane,  CHMcg' 
[CH.^l^CHg  (Henry,  Buelens,  and 
MusKT),  A.,  i,  723. 
secondary  and  tertiary,  boiling  points 

of  some  (HiNHicns),  A.,  i,  723. 
tertiary,    ])reparatiou   of  (Farbknfa- 

BRIKKN  VORM.   F.   BAYER   &  Co.), 

A.,  i,  660. 
synthesis     of,      from      l-methj'1-4- 

cyclolh  xanono      (Sabatieh     and 

Mailuk),  a.,  i,  254. 
the  !C(OI])  grouj)  of  (Henry),  A., 

i,  133. 


Alcohols,  tertiary,  of  the  cyclocitrylidene 

series  (Verley),  A.,  i,  196. 
See  also  Amino-alcohols,  Glycols,  and 

Hyilrols. 
Aldehyde.     See  Acetaldehyde. 
Aldehyde,  CgHiaO,    and     its    semicarb- 
azone,     from    inethyleiiecyLlohepfane 
(Wallach     and     Kohlei:),    A.,     i, 
818. 
Aldehyde  bisulphites   (Bucherer    and 

Schwalbe),  a.,  ii,  741. 
Aldehydes,  alcohols,  and  acids,  prepara- 
tion of  (CnEMiscHE  P'abrik  Flor- 

SHEiM,    H.  Noerdlinger),  A.,  i, 

628. 
synthesis   of,  by  Grignard's  reaction 

(MoNiER- Williams),  T.,  273;  P., 

22. 
preparation  of,  from  alcohols  (Lang), 

A.,  i,  627. 
synthesis   of,     from    os-disubstituted 

ethylene   glycols   and   their   ethers 

(Stoermek,Schenck  zuSchwein.s- 

berg,        Sibbern-Sibbeks,       and 

Riebel),  a.,   i,  581. 
new   reaction   of  (Conduch£),  A.,   i, 

593. 
action  of  primary  amines  on  (Rcg- 

heimer),  a.,  i,  418. 
action  of  ammonia  on  (Tschitschiba- 

bin),  a.,  i,  451. 
condensation  of.  with  ethyl  a-chloro- 

propionate  (Darzens),  A.,  i,  137. 
action  of,   on  odiamines  of  the  pyr- 

imidine  series    (Traube  and  Nit- 
hack),  A.,  i,  214. 
action  of  diazomethane  on  (Meyer), 

A.,  i,  87. 
action    of,     on    2:5-diraethylpyrazinc 

(Franke),  a.,  i,  47. 
condensation    of,  with   2:6-dimethyl- 

quinoline  (Gasda),  A.,  i,  41. 
condensation    of,    with  2:8-din)ethyl- 

quinoline  (Hoffmann),  A.,  i,  40. 
condensation  of,  with  indene  (Thiele 

and  Buhner),  A.,  i,  569. 
condensation    of,     with    2-methyl-5- 

etliylpyridine       and      2:4-lutidino 

(Langeu),  a.,  i,  38. 
condensation  of,  with  nitro(iuinaldines 

(ScHMim),  A.,  i,  39. 
condensation  of,   with  rliodanic   acid 

(Bakgellini),  a.,  i,  383,  536. 
as  acids  (v.  Euler),  A.,  i,  140. 
convereion  of,   into  bases  (Wallach, 

lliJTTNER,  and  Altenbuug),  A.,  i, 

160. 
bispyrazolone    derivatives,    action  of 

jihosphorus    oxychloride    on     (Mi- 

ciiAELis  and  Zu.c),  A.,  i,  216. 
dii>henylhydrazone8    of    a    series    ot 

(Maurenbkecher),  a.,  i,  985. 
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Aldehydes,  pbenylhydrazones  of,  relation 

between  the  absorption  spectra  and 

chemical  constitution  of  (Baly  and 

TrcK),  T.,  982;  P.,  142. 

compounds     of,     with    thiosulphuric 

acid  (Schmidt),  A.,  i,  711. 
and     ketones,    preparation    of    thio- 
compouiids  from   (Compagxie  Mo- 
raxa),  a.,  i,  23. 
indirect  estimation  of,  in  oil  of  lemons 

(Berte),  a.,  ii,  132. 
estimation  of  the  carbonyl  group  in 
(Smith),  A.,  ii,  312. 
Aldehydes,  alicyclic,  formation  of,  from 
the  simplest  metlivleiie hydrocarbons 
of  various  ring  systems  (Wallach, 
Beschke,  Evans,  and  Isaac),  A.,  i, 
563  ;   (Wallach  and  Kohler),  A., 
i,  818. 
aromatic,  synthesis  of  (Gattekmasx), 
A.,  i,  589. 
electrolytic  reduction  of  (Law),  T., 

1512,  1520;  P.,  237. 
condensation      of,     with     fluorene 
(Thikle  and  Hexle),  A.,  i,  571. 
reactions    of,    with   glucosides  and 
sugars  (Alberd A  vax  Ekexsteix 
and  Blaxk.sma),  A.,  i,  511. 
thio-derivatives  of,  and  their  desul- 
phnrisation    (Maxchot,     Zaux, 
and  Kr.anzleix),  A.,  i,  752. 
hexahjdro-iromatic,      preparation      of 
(Dakzexs  and   Lefebure),   A.,  i, 
430. 
See    also    Amino-aldehydes    and  Di- 
aldehydes. 
Aldehydo-acids,  action  of  diazomethane 
on  (Meyer),  A.,  i,  87. 
Aldehydo-acids,    constitution    of,    in 
aqueous  solution  (Wegscheideb),  A., 
i,  86. 
7-Aldehydo-acid8    (Blaise  and  Cour- 

tot),   a.,  i,   927. 
Aldehydo-acids,  o-  or  7-,  action  of  Grig- 
nard's  reagent  on  (SiMoxis,  Marben, 
and  Mermod),  A.,  i,  32. 
Aldehydrol    (Colles),  T.,     1246;     P., 

207. 
Aldoximes,    action  of  amyl  nitrite    on 
(FuAXZExandZiMMEiiMAXx),  A.,  i, 
388. 
action    of   sodium     hypochlorite    on 
(Puxzio),  A.,  i,  482  ;  (Poszio  and 
BuBTi),  A.,  i,  855. 
.conversion  of,  into  nitriles  (BouscHE), 

A.,  i,  664. 
aromatic,    oxidation    of,    with    amyl 
nitrite   (MiNUXXi  and  Citsa),  A., 
i,  187. 
Algs,   action  of  salts   of  copp*r,   mer- 
curv,  and  silver  on  (Bokokxy),  A., 
ii.  42, 


Algae,  organic  acids  as  a  source  of  carbon 
for  (Treboux),  a.,  ii,  478. 
toxic  action  of  various  substances  on 

(Bokorxy),  a.,  ii,  480. 
fresh-water,    as     human     food    (X.\- 
mikawa),  a.,  ii,  884. 
Alimentary  canal,  action  of  ergot  on  the 
(MELiZF.Raud  Auer),  a.,  ii,  878. 
embryonic,  enzymes  of  the  (Mendel), 

A.,  ii,  181. 
of  tadpoles,  action  of  muscle  proteids 
of    different  classes    of  animals   on 
(BAB.iK),  A.,  ii,  101. 
Alimentary    substances,     deteclion    ot 
fluorine  in  (Vila  and  Piettre),   A., 
i,  915  ;  (Ville  and  Derrien),  A.,  ii, 
390. 
Alizarin,  action  of  ammonia  on  (Scholl 
andPARTHEY),  A.,  i,  439. 
ethers  of  (Graebe  and  Thode).  A.,  i, 

863. 
monomethyl   ethers,    constitution    of 
(Decker     and      Laube),    A.,     i, 
192. 
Alizarin,   a-  and   /3-amino-,  acyl  deriv- 
atives of  (ScHrLTZ  and  Erber},  A.,  i, 
968. 
Alizarin-blne-amide        and       -qujnone 
(Farbexfabkikex   vokm.  F.  Bayer 
&  Co.),  A.,  i,  889. 
Alizarin-3:S-di8alphoQic    acid    and    iis 
acid  potassium  salt  (Fahbexfabrike.v 
voRM.    Y.    Bayer    &    Co.),    A.,    i, 
866. 
Alizarinimide    (Pbvd'homme),     A.,    i, 

193,  866. 
Alizarin-3-sulphonic  acid,  a-amino-,  and 
its  salts  (ScHULTZ  and  Erber),  A.,  i, 
969. 
Alkali  bromides,  action  of,  on  barium 
carbonate  (Tapoxier),  A.,  ii.  540. 
carbonate,  mixtures  of,  with  an  alkal- 
ine earth  carbonate,  decomposition 
of,   under  the  action  of  heat   in   a 
vacuum  (Lebeau),  A.,  ii,  85. 
carbonates,  volatility  and  dissociation 
of  (Lebeau),  A.,  ii,  161. 
chlorides,    electrolysis   of  (Mallet 

and  Give),  A.,  ii,  649. 
electrolysis    of,     with     alternating 
currents     (Coi'padoro),    A.,    ii, 
214,  849. 
double    salts    of,     with     mercuric 
chloride     and     their     solubility 
(Foote  and  Levy),  A.,  ii,  231. 
chromates  (Schrei.ne.makek8),  A.,  ii, 
24,  287. 
solubility  of  (Schreinemakers  and 

FiLiPPo),  A.,  ii,  445. 
comi>ound8,  in.soluble.in  living  vege- 
taole  tissues  (Berthelot),  A.,  ii, 
P7, 
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Alkali    fluorides,    production    of  ozone 

by  the  electrolysis  of  (Prideaux), 

A.,ii,  741. 
hydroxides,  preparation  of,  by  means 

of    alkali    silicofiuorides    (Reich), 

A.,  ii,  228. 
iodides,     detection     of     nitrates     in 

(Bakoni),  a.,  ii,  578. 
polyiodxdes,  solid,  their  stability  and 

conditions     of     existence     at     25° 

(Abegg  and  Hamburgek),   A.,  ii, 

747. 
metals,  action   of,   on   a  molecule  of 

water  (de  Forckand),  A.,  ii,  831. 
nitrates,   mixed  crystals  of  (Walle- 

eant),  a.,  ii,  151. 
nitrites,     production      of     (Farben- 

FABKIKEN     VORM.     F.     BAYER     & 

Co.),  A.,  ii,  611. 
interaction  of,  with  metallic  ethyl- 
sulphates  (Ray  and  Neogi),  T., 
1900;  P.,  259. 
oxides    and    alkaline    earth    oxides, 
comparisons     between      (de     For- 
crand),  a.,  ii,  727. 
salts,  catalytic  action   of,  in  the  fix- 
ation   of   atmospheric    oxygen    by 
solutions  of  the  phenols  (Fouaed), 
A.,  i,  421. 
sulphites,  action  of  acetone  on  (Roth- 
mund), A.,  i,  233. 
Alkaline  earth  borostannates  (Ouvrard), 
A.,  ii,  669. 
carbonate,  mixtures  of,  with  an  alkali 
carbonate,  decomposition  of,  under 
the   action   of   heat    in  a  vacuum 
(Lebeau),  a.,  ii,  85. 
metals,    action  of,    on   a  molecule  of 
water  (de  Forckand),  A.,  ii,  831. 
detection  of,  in  qualitative  analysis, 
by   spectrum    analysis    (Riesen- 
FELD  and  Wohlers),  A.,  ii,  804. 
gelatinous  salts  of  the   (Neuberg 
and  Neimann),  A.,  ii,  753. 
nitrites,  interaction  of,  with  metallic 
ethylsulphates  (Ray    and   Neogi), 
T.,'l900;  P.,  259. 
oxides  and  alkali  oxides,  comparisons 
between  (de  Forckand),  A.,  ii,  727. 
salts,  catalytic  action   of,  in  the  fix- 
ation   of    atmospheric    oxygen    by 
solutions  of  phenols  (Fouard),  A., 
i,  421. 
sulphates,  compounds  of,  with  stannic 
sulphate   (Weinland  and   Kijhl), 
A.,  ii,  762. 
Alkaloids,  origin  of,  in  plants  (Pictet), 
A.,  ii,  884. 
of  Anagyris /cetida  (Goessmann),  A., 

i,  378. 
of  Bocconia  cordata  (ScHLorrERBECK 
^nd  Blome),  A,,  i,  36. 


Alkaloids   of  calumba  root  (Gadamer  ; 
Gunzel),  a.,  i,  976. 

cinchona,  constitution  of  (KoENiGS, 
Bernhart,  and  Ibele),  A.,  i,  762. 

of  Javanese  coca,  assay  of  the  (de 
Jong),  A.,  ii,  315,  625. 

from  coca  leaves  (de  Jong),  A. ,  i,  978. 

from  Datura  which  induce  mydriasis 
(Schmidt  and  Kircher),  A.,  i, 
379. 

from  opium  (Faltis),  A.,  i,  979. 

of  tobacco  (Pictet),  A.,  i,  979. 

of  the  rhizome  of  Veratrum  album  and 
their  estimation  (Bredemann),  A. , 
ii,  506. 

compounds  of  the  hydrochlorides  of, 
with  the  chlorides  of  the  heavy 
metals  and  the  corresponding  brom- 
ine compounds  (Chkistensen),  A., 
i,  875. 

influence  of  electrolytes  on  the  tox- 
icity of  (Robertson),  A.,  ii,  567. 

hydrolytic  activity  of  liver  histozymes 
and  enzymes  on  some  (Gonner- 
mann),  a.,  i,  780. 

action  of,  on  the  iris  (Anderson),  A., 
ii,  104. 

action  of,  on  the  spontaneous  move- 
ments of  plain  muscle  (Beck),  A., 
ii,  111. 

action  of,  on  cockroaches  (Michalski), 
A.,  ii,  695. 

action  of,  on  pollen  (Coupin),  A.,  ii, 
384. 

reactions  of  (Reichard),  A.,  ii,  589, 
637,  817,  818,  909;  (Monti),  A., 
ii,  908. 

new  reagents  for,  and  their  micro- 
scopical application  (Herder),  A., 
ii,  406. 

precipitation      and      estimation      of 
(Jonescu),  a.,  ii,  637. 
Alkyl  carbonates,  electrolytic  preparation 
of  (Szilard),  a.,  i,  621. 

haloids,  addition  of,  to  alkylated 
sugars  and  glucosides  (Irvine  and 
Moodie),  T.,  1578;  P.,  204. 

peroxide,  probable  formation  of  (Ela- 
SON  and  Carlson),  A.,  i,  787. 
<c?'<. -Alkyl  chlorides,  action   of,   on  p- 

nitrophenol  salts  (Spiegel  and  Kauf- 

mann),  a.,  i,  833. 
Alkylhomonarceines     (Tambach      and 

Jaegei:),  A.,  i,  879. 
Alkylmalonic   acids,  ethyl  esters,    pre- 

]iaration  of  pure  (Michael),  A.,  i,  63. 
Alkylmeconines  (Mermod  and  Simoni^), 

A.,  i,  303. 
Alkylnarceines  (Tambach  and  Jaeger), 

A.,  i,  879. 
Alkylozides,  electrolytic,  prejaration  of 

(Szilaud),  a.,  i,  621. 


INDEX   OF   SUBJECTS. 


1051 


0-Alkylozyacryloiiitriles,  synthesis  of 
/3-substituted  derivatives  of  (Moukec 
and  Laze.n'NKC),  A.,  i,  240. 

Alkyloxy-group,  influence  of,  on  the 
reactivity  of  o-halogen  atoms  in  aro- 
matic compounds  (Werner,  Schorx- 
DORFF,  and  Chorower),  a.,  i,  180  ; 
(Goldschmiedt),  a.,  i,  241. 

4-Alkyloxy-a-iiaphtliol8,  preparation  of 
(Badische  Anilix-  k  Sod.a.-Fabrik), 
A.,  i,  951. 

/3-Alkylpivalic  acids,  )3-hydroxy-,  esters, 
dehydration  of  (Courtot),  A.,  i,  230, 
396,  554;  (Blaise  and  Couktot),  A., 
i,  553,  794. 

Alkylthiophens,  influence  of  light  and 
lieat  on  the  chlorination  and  bromin- 
ation  of  (Opolski),  A.,  i,  33. 

Allantoic  acid,  ethyl  ester  (SiMOX  and 
Chavaxne),  a.,  i,  637. 

Allantoin,  new  synthesis  of  (SiMOX  and 
Chavaxne),  A.,  i,  636. 
acidic  constants  of  (Wood),  T.,  1834. 
excretion     of,     in     thymus     feeding 
(M'Lachlax  ;     Patox),     A.,     ii, 
470. 

Allantoin,  imino-  (Denicke),  A.,  i,  938. 

Allene,  distinction  between  allylene  and 
(Lo-ssex  and  Dorno),  A.,  i,  62. 

Allium  Cepa,  formation  of  respiration 
enzymes  in  injured  bulbs  of  (Krasxos- 
.sELSKi),  A.,  ii,  572. 

Alloxan,  acidic  constants  of  (Wood), 
T.,  1835. 

Alloxanphenylmethylhydrazone 

(WlHTELEY),   P.,  201. 

Alloxantin,  action  of  primary  amines  on 
(MoHL-iu  and  Litter)," A.,  i,  611, 
612. 
acetyl    and    benzoyl    derivatives    of 
(Behrexd  and  Friedrich),  A.,  i, 
313. 
AlloxaDyl-o-aminodi-j^-toIylainine, 
-methyl-'/phenylenediamine,  and 

-phenyl  v-phenylenediamine(KuHLiXG 
II         and  Kaselitzj,  A.,  i,  463. 

Alloxazine  and  its  sodium  8alt(MoHLAU 

and  Litter),  A.,  i,  612. 
Alloys,  u.«e  of  thermal  analysis  to  deter- 
mine the  composition  of  (Tammaxn), 
A.,  ii,  10. 
cutectic,  laws  of  the  reciprocal  action 
of  solid  substances  in  (Flawitzkv), 
A.,  ii,  152. 
ferromagnetic,      magnetisation      and 
magnetic   change   of  length   in,    at 
tfiDptratures    ranging   from    - 186' 
to -f  1200'  (Honda  and  Suiuizu), 
A.,  ii,  69. 
use  of  metallic  deposits  in  the  micro- 
graphical  examination  of  (GioLim), 
A..  •'   "'c 


Alloys,    separation    of   constituents    of 
(Bock),  A.,  ii,  24. 
estimation  of  silver  in,  in  the  wet  way 
(Altxeder),  a.,  ii,  395. 
Allyl  alcohol,  ozonide  of  (Harries  and 

Laxgheld),  a.,  i,  226. 
Allylacetone,  ozonide  of  (Harries  and 

Laxgheld),  A.,  i,  226. 
2-Allylamino-4-methylthia2ole  and    its 
acttvl       derivative       (YorxG       and 
Crookes),  T.,  66. 
Allylene,  distinction  between  allene  and 

(LossEX  and  DoRNO>,  A.,  i,  62. 
2-Allyliniino-3:4-dimethyl-2:3-dihydro- 
thiazole  and   its  platinichloride    and 
hydrolvsis  (Yoi'XG  and  Ckooke.s),  T., 
66. 
Almonds,  bitter,  effect  of  heat  on  the 
j        toxicity  of  (Velardi),  A.,  i,  444. 
!   Aloe-emodin,      attempts      to      prepare 
(Oesterle),  a.,  i,  973. 
Aloxanthin  (Oesterle),  A.,  i,  527. 
Altitudes,  high,  influence  of,  on  general 
nutrition  (Guillemard  and  Moog), 
A.,  ii,  101. 
j   Alominium,     analogies    between,     and 
j  thallium  (FoRTixi),  A.,  ii,  87. 

I       action  of  silicon  on  pure  and  impure 
I  (ViGOURorx),  A.,  ii,  30. 

Alamininm  alloys,  decomposition  of  an 
aqueous  solution  of  copper  sulphate 
by  (Pechel'x),  A.,  ii,  286. 
analysis  of  (Formexti),  A.,  ii,  127. 
with  antimony  (Tam.maxx),  A.,  ii,  88. 
with  bismuth   and   with  lead,   deter- 
mination of  the  melting  points  cf, 
by       thermo-electric       pyrometers 
(P^CHETTx),  A.,  ii,  758. 
with  bismuth  and  with  tin  (Gwyer), 

A.,  ii,  544. 
with  calcium  (Stockem),  A.,  ii,  285. 
with  manganese  and  copper,  Heusler's 

magnetiir  (Gray),  A.,  ii,  266. 
with   sodium  (Mathewson),   A.,   ii, 

165. 
with  thallium  (Doerinckkl),  A.,  ii, 

166. 
with  thorium  (Hoxigschmid),  A.,  ii, 

173. 
with    zinc,    estimation     of    zinc    in 
(Selichax  and   Willott),  A.,    ii, 
197. 
Alaminiom  salts,  action  of,  on  germin- 
ation (Muheeus  and  DE  Heen),   A., 
ii,  191  ;  (IIorsKaudGlEs),  A.,ii,  191. 
Alnminiom    carbonate    (Gawalowski), 
A,  ii.  450. 
hydroxide,  ]>artial  cleavage  of  bivalent 
bases  on  precipitation    of   (Strum- 
UOLM),  A.,  ii,  343. 
nitride  (White  and   KiRscUBKAuy) 
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Aluminimn    barium    phosphate.       See 

Govceixite. 
lead  phosphate.    See  Plumbogummite. 
potassium  phospliate,   liydrated.     See 

Pal  me  lite, 
strontium     sulphalo-phosphate.      See 

Harttite. 
lithium   silicates  (Weyberg),  A.,   ii, 

23. 
silicides,      double      (Maxchot      and 

Kieser),  a.,  ii,  83. 
sulphate,  equilibrium  in  the  system, 
■water,     litliium     sulphate,     and 

(ScHREINEMAKEKSandDE  Waal), 

A.,ii,  855. 
compound  of,  with  ethylenediamine 
(Grossmanx  and  Schuck),  A.,  i, 
631. 
basic,  preparation  of  (Spence  k  Co. ), 
A.,  ii,  614. 
See  also  Doughtyite, 
Alnminiam,  analysis  of  (Formenti),  A., 
ii,  127. 
influence  of  the  presence  of  titanium 
on  the  estimation  of,  in  presence  of 
iron  and  phosphoric  acid   (Pellet 
and  Fribourg),  A.,  ii,  54. 
.separation  of  glucinum  from  (Glass- 
mann),  a.,  ii,  902. 
Alunogen    from   Colorado    (Headden), 

A.,  ii,  38. 
Amalgams.     See  Mercury  alloys. 
AmanifM  miiscaria.     See  Fly  agaric. 
Amethyst,  natural  and  artificial  coloration 

of  (Berthelot),  a.,  ii,  863. 
Amides,  formation   of  (Meyer),  A.,  i, 
358. 
from   aliphatic    sulphonic    acids,  ab- 
nonnality    in     melting     points     of 
(Duguet),  a.,  i,  475. 
alone  and  in  combination,  behaviour  of, 
in  carnivorous  metabolism  (Yultz), 
a.,  ii,  560. 
acetylcuic,  formation  of  (Moureu  and 
Lazennec),  a.,  i,  148. 
condensation      of,     with      phenols 
(Moureu  and  Lazennec),  A.,  i, 
432. 
acid,   niethylol   compounds   of   (Ein- 

HORN,       BiSCHKOVFF,       LaDISCH, 

Mauermayer,   Schupp,   Spron- 
GERTs,    and    Szelinski),   a.,   i, 
245  ;  (EiNHORx),  A.,  i.  486. 
silver     derivatives     of    (Ley     and 
Sghaefer),  a.,  ii,  327. 
substituted,  preparation  of  (Bodroux), 
A.,  i,  240. 
Amidines,  contrilmtions  to  the  chemistry 

of  (Young  and  CitooKE.s),  T.,  59. 
Amidosulphuric     acid    {aniiiwsnl2)lioiiic 
acid),  copper  and  nickel  salts  (Calle- 
GARl),  A.,  i,  937. 


Amine-ones,  cyclic,  reduction  of  (Decker 

and  Dunant),  A.,  i,  901. 
Amines,  new  synthesis  of,  by  means  of 
tinely-divided  nickel  (Mailhe),  A., 
i,  560. 
equilibrium    of   binary  solutions    of, 
with    phenols    (Kremann),  A.,  ii, 
266. 
oxidation  of  (Vorlander),  A.,  i,  729  ; 
(Yorlander,  Blau,  and  AVallis), 
A.,  i,  730. 
condensation  of,  with  acetylenic  esters 
(Moureu  and  Lazennec),  A.,  i,  956. 
condensation  of,  with  acetylenic  nitriles 
(Moureu  and  Lazennec),  A.,  i,  956. 
action  of  acyl  chlorides  on  mixtures  of 

(Dains),  a.,  i,  804. 
action  of,  on  allyl  formate  (van  Rom- 
burgh),  A.,  i,  2. 
action  of,  on  formic  esters  of  glycols 
and  glycerol  (van  Komburgh  and 
van  Dors.sen),  a.,  i,  3. 
action  of,   on  mercury  salts  (Stro.m- 

holm),  a.,  i,  935. 

condensation  of,  with  nitro-derivatives 

in  presence  of  sodium  (Angeli  and 

Marchetti),  a.,  i,  716. 

action    of,    on    quaternary     salts     of 

5-phenylacridine-o-carboxylic      acid 

(Decker  and  Schenk),  A.,  i,  304. 

combination    of    magnesium   bromide 

with  (Menschutkin),  A.,  i,  943. 
molecular  compounds  of,  with  nitro- 
compounds (Noelting  and  Sommer- 
hoff),  a.,  i,  157  ;  (Kremann),  A., 
i,  347  ;  (Sommerhoff),  A.,  i,  658. 
Amines,  aliphatic,  action  of  oxygen  on, 
in  presence  of  copper  (Traube  and 
Schonewald),  a.,  i,  143. 
compounds  of  palladous  haloids  with 
(Gutbier  and  Krell4,  A.,  i,  402. 
aromatic,   new   method    of    preparing 
(Sachs,  Appenzeller,  Herold, 
Mylo,    Sch.\del,    and   Sutter), 
A.,  i,  829  ;  (Sachs),  A.,  i,  949. 
action  of  bromine  on  (Fries),  A.,  i. 

644. 
compounds  of,  with  aromatic  nitro- 
derivatives  (Jackson  and  Clark  E), 
P.,  83. 
co-sulpliDuic  acids  and  o>-cyanides  of 
(liucHERER  and  Schvvalbe),  A., 
i,  828. 
primary  aromatic,  action  of  esters  of 
certain  dibasic  acids  on  magnesium 
halogen  derivatives  of  (Bodroux), 
A.,  i,  240. 
action   of   sodium   hypobromite   on 
(JIkigen   and   NorrEBOHM),  A., 
i,  319. 
tertiary    aromatic    (Haeusserm.\nn), 
A.,  I,  910. 
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Amines,  primary  cyclic,  hydrogen  phos- 
phites of  (Lemoult),  a.,  i,  493. 
primary,     action     of,     on     aldehydes 
(Rcgheimek),  a.,  i,  418. 
action   of,  on  alloxantia  (Muhlau 

and  Littek),  A.,  i,  611. 
condensation    of,    with     dimethyl- 
dihydroresorcin    and     5-chloro-3- 
keto-l:l -dimethyl- A^-tetrahvdro- 
benzene    (H.\As),   T.,   187,'387  ; 
P.,  17,  63. 
secondary     mixed,    synthesis     of,    by 
Hinsberg's  method  (Mulder),  A., 
i,  484. 
See  also  Bases  and  Diamines. 
Aminoacetals       and       aminoaldehydes 
(WoiiL  ;      WoHL,      ScHAFER,      and 
Thiele),  a.,  i,  105;  (Wohl,  Hektz- 
BERG,  and  Losanitsch),  A.,  i,  106; 
(Wohl  and  Losaxitsch),  A.,  i,  107. 
Amino-acids,  polypeptides,  and  proteids 
(Fischer),  A.,  i,  324. 
in  blood  and  lymph  (Ho^vell),  A.,  ii, 

868. 
from    edestin    from    pumpkin    seeds 
(Abderhaldex  and  Berghausex), 
A.,  i,  999. 
of  crystallised   egg-albumin   (Abder- 
haldex and  Pregi.),  A.,  i,  53. 
of  keratin  from  goose  feathers  (Abder- 
haldex and  Le  Count),  A.,  i, 
56. 
from  horse-hair  (Abderhalden  and 
Wells),  A.,  i,  55. 
of  legumin  (Abderhaldex  and  Bab- 

Kix),  A.,  i,  546. 
from  proteids,  combination  of  (Morel), 

A.,i,  730. 

free,  in  urine  (Forssxer),  A.,  ii,  243. 

in  normal  urine  (Emdex  and  Reesk), 

A.,    ii,    108;  (Wohlgemuth    an  I 

Neuberg),  a.,  ii,  874. 

optically  active,  excretion  of,  in  urine 

(Reiss),  a.,  ii,  785. 
in  the  urine  of  children  (Rietschel 

and  Laxgsteix),  A.,  ii,  785. 
in  normal  human  urine  (Abderhalden 
and  Schittexhrlm),   A.,   ii,   470; 
(Mohr),  a.,  ii,  693. 
in  diabetic  urine  (Abderhaldex  and 

Schittenhelm),  a.,  ii,  693. 
in    normal    and     pathological     urine 

(Samuely),  a.,  ii,  470. 
i.solation  of  (Siegfried),  A.,  i,  144. 
of  proteiil  origin,  synthesis  of  (Huoou- 

NENQ  and  Morel).  A.,  i,  85. 
aftinity  constants  of  (Weoscheidek), 

A.,  ii,  77. 
metliylated,     affinity     constants      of 

(Walker),  A.,  ii,  735. 
linking  up  of  (Mohr  and   Kohler), 
A.,  i,  359  ;  (Mevei:),  A  ,  i,  432. 


Amino-acids,   Grignards  reaction   with 

(Paal   and   Weidexkaff),   A.,   i, 

236. 
oxidation  of,  with  the  production  of 

substances  of  biological  importance 

(D.\Kix),  A.,  ii,  105. 
copper  ami  nickel    salts  of   (Calle- 

GARi),  A.,  i,  937. 
phosphotungstates  of  (B.\rber),  A.,  i, 

633. 
fate  of,  in  dogs  (Abderhaldex  and 

Teruuchi),  a.,  ii,  293. 
behaviour  of,  administered  to  animals 

(Plaut  and  Reese),  A.,  ii,  110, 
excretion   of,    in   gout   and    leucaemia 

(LiPSTEix),  A.,  ii,  109. 
precipitability  of,  by  phosphotnngstic 

acid  (Levexe  and   Beattv),  A.,  i, 

339. 
racemic.     See  Racemic. 
o-Amino-acids.   synthesis  of  (Zelixskt 

and     Siadxikoff),     A.,     i,     425  ; 

(Kxoop  and  Hoe-ssli),  A.,  i,  431  ; 

(Bucherer),  a.,  i,  584. 
synthesis  of,  by  means  of  bromo-fatty 

acids  (Fischer  and  Schmitz),  A.,  i, 

182. 
Amino-acids.    See  also  Dipeptides,  Pept- 
ides, and  Polypeptides. 
Amino-alcohols,  preparation  of  (Riedrl), 
A.,  i,  631  ;  (Farbexfabrikex  vorm. 
Y.  Bayer  &  Co.),  A.,  i,  936. 
Aminoaldehydes        and       aminoacetals 
(Wohl  ;     Wohl,      Sch.xfer,       and 
Thiele),  A.,  i,  105  ;  (Wohl,  Hertz- 
BERo,  and  LosAXiTscH),  A.,  i,   106  ; 
(Wohl     and     Los.^xitsch),     A.,     i, 
107. 
Aminoalkyl      esters,      preparation      of 
(RiEDEL),    A.,    i,    843;   (Chemische 
Fabrik  auf  Aktiex),  a.,  i,  952. 
Aminocarboxylie    acids,    affinity    con- 
stants of,  as  determined  by  the  aid  of 
methyl-orange  (V'eley),  P.>  313. 
Amino-compoonds,    action     of    sodium 

hypobroinite  on   some  (Stuchetz), 

A.,  i,  812. 
aromatic,  use  of  methylene-blue  for  the 

estimation  of  sulphonic  derivatives 

of  (Vaubel  and  Bartelt),  A.,  ii, 

207. 
Amino-esters,  nction  of  imino-ethers  on 

(FixoEU  and  Schupp),  A,,  i,  901. 
Amino-groaps,   direct    introduction    of, 
into   the   nucleus  of    aromatic   nitro- 
compounds      (Mei.sexiieimer       and 
Patzig),  a.,  i,  452. 
Amino- sabstanees,  amphoteric,  union  of, 
wiili     carbon    dioxide     (Siegfried), 
A.,  i,   324. 
Aminosalphonic     acid.       See     Amido- 
snlphnric  acid. 
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Aminosulphonic  acids,  affinity  constants 
of,  as  determined  by  the  aid  of  methyl- 
orange  (Veley),  p.,  313. 
Ammonia,  amount  and  origin -of,  in  the 

products  of  the  eruption  of  Vesuvius 

in  Ajjril,  1906  (Stoklasa),  A.,  ii, 

864. 
formation  of,  by  means  of  the  Tesla 

discharge  (Findlay),  A.,  ii,  261. 
physical   constants   of  (Perman    and 

Davies),  a.,  ii,   743. 
action  of  the  silent  electric  discharge 

on  (Pohl),  a.,  ii,  437. 
electrolytic  oxidation  of,  and  its  de- 
pendence on  the  material  of  the  anode 

(MuLLER  and  Spitzer),  A.,  ii,  158  ; 

(Traube  and  Biltz),  A.,  ii,  159. 
liquid,  vapour  tension  of  (Brill),  A., 
ii,  847. 

action  of,  on    certain  acidic  oxides 
(Rosenheim     and    Jacobsohn), 
A.,  ii,  760. 
oxidation  of  (Smith),  T.,  473  ;  P.,  39  ; 

(Schmidt  and  Bocker),  A.,  ii,  349. 
oxidation  of,  by  alkali  persulphates  in 

alkaline  solution  (Kempf),  A.,  ii,  19. 
action  of,  on  allyl  formate  (van  Rom- 
burgh),  A.,  i,  2. 
action  of,  on  formic  esters  of  glycols 

and  glycerol  (van  Romburgh  and 

VAN  Dorssen),  a.,  i,  3. 
action  of,  on  mercury  salts   (Strom- 
holm),  A.,  i,  935. 
action  of  gaseous,  on  anhydrous  neo- 

dymium  chloride    (Matignon    and 

Trannoy),  a.,  ii,  449. 
action  of  nitrogen  peroxide  on  (Besson 

and  Rosset),  A.,  ii,  280. 
action  of  gaseous,  on  phosy)horus  tri- 

bromide  or  tri-iodide  (Hugot),  A., 

ii,  83. 
action  of,  on  phosphorus  pentasulphide 

(Stock,   Hoffmann,    Muller,   v. 

Schonthan,  and  Kuchler),  A.,  ii, 

535. 
action  of,  on  strontium  (Roederer), 

A.,  ii,  752. 
in    the     expired      air      and      blood 

(Piccinini),  A.,  ii,  460. 
compounds  of,  with    aurous   bromide, 

chloride,  and  iodide  (Meyer),  A., 

ii,  664. 
derivatives,    oxidation    of,     by     per- 
manganic acid  (Vorlandbr),  A.,  i, 

729  ;    (Vorlander,      Blau,     and 

Wallis),  A.,  i.  730. 
estimation  of,  by  the  conductivity  of 

its  solution  (Hill),  T.,  1274;  P., 

204. 
estimation  of  small  quantities  of,  in 

presence  of  urea  (Fkknkel),  A.,  ii, 

391. 


Ammonia,  estimation  of,  in  animal  tissues 
(Grafe),  a.,  ii,  709. 
estimation   of,    in   used    lime    liqnoi-s 
(Procter   and   McCandlish),  A., 
ii,  392. 
estimation  of,  in  watere  by  means  of 
Nessler's  reagent  (Buisson),  A.,  ii, 
704. 
Ammoniacal     compounds,     theory    of, 

(Kuriloff),  a.,  ii,  349. 
Ammonio-metallic     compounds.        See 
Metalainmonium      compounds       and 
under   the   separate  Metals. 
Ammonium,       electrical        phenomena 
accompanying  the    decomposition   of 
(Coehn),  a.,  ii,  725. 
Ammonium    amalgam,     constitution   of 
(Rich  and  Travers),  T.,  872;  P.,  136. 
Ammonium   salts,  asymmetric,  isomer- 
ism with    (Wedekind   and   Froh- 
lich),  a.,  i,  162. 
optically  active  (Wedekind  and  Froh- 
lich),  A.,  i,  14;  (Wedekind),  A., 
i,  161. 
rate  of  auto-racemisation  of  (Wede- 
kind),    A.,     i,    419;     ii,    660; 
(Goldschmidt),  a.,  ii,  612. 
hydrolysis        of      (Naumann       and 

Rucker),  a.,  ii,  851. 
hydrolysis  of,  in  presence  of  iodides 

and  ioilates  (Moody),  A.,  ii,  851. 
hydrolysis    of,  by  water   (Hill),  T., 

1273  ;  P.,  204. 
action     of     nitrogen     peroxide      on 

(Besson  and  Rosset),  A.,  ii,  280. 
action     of    sodium    hypobromite    on 
(CoRRADi),  A.,  ii,  505. 
Ammonium   borates    (Atterberg),    A., 
ii,  281. 
2Mlyiodu\e  (Abegg  and  Hamburger), 

A.,  ii,  748. 
molybdilactate      and      tungstilactate 

(Henderson),   P.,  148. 
nitrate,    crystalline    modification    of, 
stable  in  two  intervals  of  tempera- 
ture (Waller  ant),  A.,  ii,  152. 
selenate  and    the    question   of  isodi- 
niorphism     in    the     alkali     series 
(Tutton),  T.,  1059  ;  P.,  153. 
sulphate,  conductivity  of,  in  mixtures 
of    sulphuric    acid    and     water 
(BoiZARD),  A.,  ii,  419. 
equilibrium  in  the  system,  lithium 
sulphate,  water,  and  (Schreine- 
MAKER8  and  Cochebkt),  A.,  ii, 
424. 
decomposition  of,  by  sulphuric  acid, 
in    presence  of   [ilatinum  (Del^- 
pine),  a.,  ii,  24,  93. 
decomposition  of,  by  sulphuric  acid 
in     presence     of   platinum    and 
iridium  (Del^pini),  A.,  ii,  289, 
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Ammonium  sulphate,  double  salt  of,  with 
antimony  sulphate  (Metzl),  A.,  ii, 
174. 
manganous  sulphate  (Lang),    A.,    i, 

627. 
vanadium    sulphate    (Stahler    and 

WiRTHWEIN),   A.,   ii,   34. 
hydrogen     sulphide,      formation      of 

(Brixer),  a.,  ii,   529. 
vanadate,  preparation  of  (Ohly),  A., 
li,  762. 
Ammoniam    compounds   (Decker    and 
ScHENK),   A.,    i,   304. 
substituted,   absence   of  isomerism   in 
(JoxEs),  A.,  i,  15. 
Ammonium  cyanide,   action  of,   on  the 
saturated  ketones  (v.  Gl'Lewitsch 
and'WASMUS),  A.,  i,  409. 
behaviour  of,   with   ketones   of  the 
seriesC0(C,H2"  -  7)<,(WlEKMAS>-), 
A.,  i,  433. 
action  of,  on  ketones  of  the  series 
C0(CnH.3,->)(C„Ha.+i)     (Jawel- 
off),  a.,  i,  426. 
ferric    ferrocyanide     (HoFMANK     and 

Arxoldi),  a.,  i,  562. 
thiocyanate,  kinetics  of  the  formation 
of,    from    thiocarbiniide    in   dilute 
aqneous  solution  (Dutoit  and  G.\G- 
NAUX),  A.,  ii,  660. 
Ammonium    dye    bases,    physiol(^ical 
evidence   as    to    the    constitution    of 
(Fchxer),  a.,  ii,  622. 
Ammoniam  sulphide  group,  qnalitative 
sejiaration  of  metals  of  the  (Daitz), 
A.,  ii,  .308. 
Ammoniam  syngenite  (D'Ans),  A.,  ii, 

751. 
Amoebae,  action  of  various  reagents  on 

(TiioMA-s),  A.,  ii,  478. 
Amphibole     from     Cevadaes,     Portugal 

IIlawatsch),  a.,  ii,  775. 
Amphiboles,   orthorhombic    and  mono- 
clinic,       preparation       of      (Allen, 
Wrioht,     and    Clement),     A.,    ii, 
866. 
Amygdalin  from  the  seeds  of  Eriohotyra 
japonica       (H6rissey),      A.,      ii, 
882. 
effect  of  heat   on   (Velardi),  A.,   i, 
444. 
r-Amyl  alcohol.   pre|>aration  of   (Fre- 

t-mh.eu  and  Damond),  A.,  i,  2. 
Amyl    alcohols.      See    also    Dimethyl- 
ethylcarbinol      and       i3-Metl»ylbutyl 
alcohol. 
Amyl    nitrita,    action    of,    on    oximes 
(Franzen  and  Zimmermann),  A.,  i, 
388. 
woAmyl  nitrite,  action  of,  on  pvrogallol 
(Pekkin  and  Steven),  T.,  802;   P., 
113. 


isoAmylarsine  bisulphide  and  isoAmyl- 

arsoiiic  acid   (Dehn  and  McGrath), 

A.,  i,  341 

Amylase  of   pancreatic   juice  (Bierry 

and  Giaja),  A.,  ii,  780. 

development  of,   during  germination 

(Effront),  a.,  ii,  116. 
action  of,  on  starch  (Maql'KNXk  and 
Roux),   A.,   i,   327.   547;    (Fern- 
bach),  A.,  i,  327  ;  (Ff.unbach  and 
Wolff),  A.,  i,  484. 
/5"Amylcyanamide  (McKf.e),  A.,  i,  732. 
Amylenes.     See  a,9-Methylethylethyleue 

an'l  Trimethylethylene. 
Amylolytic  action,  influence  of  certain 
amphoteric  electrolytes  on  (Ford  and 
Guthrie),  T.,  76. 
Amyloses,    estimation    of  insoluble,    in 

starches  (Wolff),  A.,  ii,  500. 
4-  i*"Amyloxy-a-naphthol       (  Badische 
Anilin-  &  Soda-Fabrik),  A.,  i,  951. 
Amylpropiolic  acid  and   its  amide  and 
nitrile  (MouREU  and  Lazenneo),  A., 
i.  148. 
jS-Amyrin    acetate,    occurrence    of,    in 
some  varieties   of  gutta-percha  (vak 
RoMKUKGH  and  Cohen),  A.,  i,  197. 
Anaemia,  bacterial  proceisses  in  advanced 
(Herter),  a.,  ii,  786. 
cerebral,  effect  of,  on  nerve  cells  (Hill 
and  MoiT),  A.,  ii,  240. 
Anaesthesia,  chemistry  of  (Moore  and 
Koaf),  a.,  ii,  187. 
by  ethyl   ether,    acetonnria   following 
'(Baldwin),  A.,  ii,  108. 
Anaesthetics,  action  of  (Brown),  A.,  ii, 

105. 
Atiagyrii*  fcetida,  alkaloids  of  (Goes.s- 

mann),  A.,  i,  379. 
Analcite  from  Montreal  (Harrington), 

A.,  ii,  867. 
Analysis,    some   uses   of  carbon    tetra- 
chloride in  (Graefe),  a.,  ii,  201. 
use  of  chloric  acid  in  (Bernard),  A., 

ii,  306. 
ignition  in  a  vacuum  by  means  of  the 
electric    furnace   (Ha.vgn),    A.,   ii, 
48. 
use  of  low  temperatures  in  (d'AnsoN- 

VALand  BoRDAs),  A.,  ii,  497. 
measurement  of  standard   and   other 
solutions    by    means    of    chemical 
measures  (Schloksser  and  Grimm), 
A,  ii,  892. 
determination  of  the  strength  of  the 
solutions  used  in    nitrogen  estima- 
tions (Mach),  a.,  ii,  49. 
prejiaratiou     of    .sulphuric     acid     of 
known  strength  l)y  specific  gravity 
determinations  (Atkn),  A.,  ii,  893. 
new   form   of  absorption   tube  (Peb- 
man),  a.,  ii,  390. 
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Analysis,  bioeheniioal,  methods  of  form- 
ing hydrazines  and   their  influence 
on  (Tauugi),  a.,  ii,  136. 
electrical  elementary  {v.  KoNEK),  A., 

ii,  583. 
electrolytic,  use  of  the  rotating  anode 
and  mercury  cathode  in  (Kollock 
and  Smith),  A.,  ii,  194. 
of  metals  (Sand),  P.,  43. 
elementary,    experiments    with     new 
apparatus     for     (Holde  ;     Denn- 

stedt),  a.,  ii,  398, 
simplified  method  of,  for  scientific 
purposes    (Dennstedt),    A.,    ii, 
51. 
simple    method    of,    for    technical 
purposes    (Dennstedt),    A.,    ii, 
306. 
of  organic  compounds,  new  method 
for  the  (Carrasco),  A.,  ii,  200  ; 
(Carrasco    and     Plancheu), 
A.,  ii, 201  ;  (Morse and  Gray), 
A.,  ii,  399. 
supposed  sources  of  error  in  the 
simplified    method  of  (Denn- 
stedt),   A.,    ii,    200 ;    (Her- 
mann), A.,  ii,  398. 
modification       of       Dennstedt's 
method    of   (Marek),    A.,    ii, 
496,  802  ;  (Dennstedt),  A.,  ii 
632. 
organic,    apparatus  for    (Morse    and 
Gray),  A.,  ii,  399  ;  (Rupr),  A.,  ii, 
802. 
organic  ultimate,  platinum  gauze  for 
contact  action   in  (Heraeus),   A., 
ii,  900. 
qualitative,  without  using  hydrogen 
sulphide  (Ebler),  A.,  ii,  126. 
detection    of    the     alkaline     earth 
metals  in,   by  spectrum   analysis 
(RiESENFELD  and  Wohlers),  a., 
ii,  804. 
a  system  of,  including  nearly  all  the 
metallic  elements   (Noyes),    A., 
ii,  803. 
of  metals  of  the  ammonium  sulphide 
group  (Daitz),  a.,  ii,  308. 
quantitative,    use   of  ozone   in   (Jan- 
nasch  and  Gottschalk),   A.,    ii, 
577. 
refractoraetric  (Lowk),  A.,  ii,  121. 
spectrum.        See     Spectrum      under 

Photochemistry, 
thermal,  employment  of  (Tammann), 

A.,  ii,  10. 
volumetric,  report  on  graduated  vessels 
at  the  Sixth  International  Con- 

Kess    lor  Applied   Chemistry   at 
nne,   1906,  A.,  ii,  576. 
calculations  in  (Petkr.sen),  A.,  ii, 
194  ;  (Bruhns),  A.,  ii,  389. 


Analysis,  volumetric,  sodium  carbonate 
and  sodium  oxalate  for  standard- 
ising   purposes    (Surexsen    and 
Andersen),  A.,  ii,  389. 
methods  for  preparing  normal  acids 

(Maschhaupt),  a.,  ii,  797. 
preparation   of    standard    solutions 
(Agree  and  Brunel),  A.,  ii,  703. 
preservation  of  standardised  liquids 

(Resch),  a.,  ii,  576. 
standardisation  of  ioliue  solutions 
(Metzl),  a.,  ii,  194  ;  (Lutz),  A., 
ii,  577. 
standardisation  of  iodine  and  thio- 
sulphate  solutions  (Bruhns),  A., 
ii,  577. 
back  reactions  in  iodine,  titrations 
(Davies  and  Perman),  A.,    ii., 
489. 
use  of  hydrazine  salts  in  (Rimini), 
A.,  ii,  897. 
See  also  Acidimetry,  Colorimetry,  and 
Indicators. 
Anatin  and  Anatinin  from  the  white  of 
ducks'  eggs  (Panormoff),  A.,  i,  224. 
Atidropogon  Nardiis,  var.  genuinus.    See 

Lemon-grass  oil. 
Anethole,  action  of  mercuric  acetate  on 

(Balbiano  and  Paomni),  A.,  i,  186. 
Anethole     oxide     and     its      isomeride 

(Hoering),   a.,  i,  951. 
Angostura  bases  (Beokurts,  Frerichs, 

and  Lachwitz),  A.,  i,  34. 
Anhydrides,  acid,  reaction  of,  with  di- 
nai>hthapyranol      and     xanthydrol 
(Fosse),  A.,  i,  691. 
of  monobasic  organic  acids,   prepara- 
tion  of  (Yerein  FtJR  Chemischk 
Industrie  in  Frankfurt),  A.,  i, 
3,  621. 
of  dibasic   acids   (Voerman),    A.,   i, 

795  ;  (Blaise),  A.,  i,  796. 
of  organic  acids,  preparation  of  (Som- 
mer),  a.,  i,  791. 
Anhydrite,  formation  of,  at  83°  (vAN'r 
Hoff,    Fauup,   and   D'Ans),   A.,  ii. 
236. 
Anhydrocamphoronic  chloride,  i-bromo- 

(NovKs  and  I)oi'(jhtv),  A.,  i,  5. 
Anhydroformaldehyde  dimethyl-p- 

phenylenediainine     mercaptan.       See 
5-Dim8tliylamino-2-methylenoamino- 
jdienyl  mercaptan. 
Anhydro-a-    and   -jS-naphthyldiphenyl* 
carbinols    (CLOuan),    T.,    774;     P., 
109. 
Anhydrooxalio  acid,  ethyl  ester  (Mol\ 

A.,  i,  4. 
Anhydro/.s'propylidenebis-liS-phenyl- 
methylpyrazolone  and  its  derivatives 
and  dibroMio-and  dinitro-  (Mkhakms 
and  Zn.o),  A.,  i,  217. 
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a-Anhydropnlegonehydrozylaniine    and 
its  tetrahydro-  and  benzylidene  deriv- 
atives (Semmler),  a.,  i,  969. 
Anhydrotrimethylbutanetricarboxylic 
acid    (Perkix    aud    Thorpe),     T., 
786. 
Aiiildiacetic-2-carbozylic  acid,  5-nitro-, 
and  its  potassium  salt  (ScHWARz),  A., 
i,  90. 
Anilides,   formation  of   (Goldschmidt 
and  Brauer),  A.,  i,  158. 
influence  of  catalysts  on  the  fonnation 

of  (Men.schutkis),  a.,  i,  494. 
of  fatty  sulphonic  acids,  abnormality 
in  the  melting  points  of  (Duguet), 
A.,  i,  475. 
thio-fatty  (Beckvrts,   Beyer,   Fre- 
RiCHs,  and  Hartwig),  A.,  i,  650. 
Aniline,   solution   equilibrium   of,  with 
2:4-dinitrophenol  (Kremaxx),   A., 
i,  834. 
acetyl  derivative.     See  AcetanOide. 
benzoyl  derivative.     See  Benzanilide. 
isosuccinic  acid  derivative,  antipyretic 

action  of  (Malerba),  A.,ji,  693. 
compounds  of,  with  l:2-anthraquinone 

(Lagodzinski),  a.,  i,  293. 
coupling  of,  with  benzidine  (ViGyoN), 

A.,  i,  391. 
compounds  of,  with  magnesium  brom- 
ide (Mexschvtkis),  a.,  i,  943. 
compound  of,    with  mercuric  iodide 

(Francois),  A.,  i,  644. 
compounds    of,    with    metallic    thio- 
cyanates    (Gro.ssmanx    and    HuN- 
8ELER),  A.,  i,  8. 
hydrochloride  and  chloral  alcoholate, 
three-phase  lines  in  (RoozEBOoJiand 
Leopold),  A.,  ii,  654. 
hvdrogen  phosphite  (Lemoult),  A.,  i, 
■493. 
Aniline,    2:3-rfibromo-  and    2-brorao-6- 
nitro-  (KoRXERand  Contardi),  A., 
i,  641. 
3:4-rfjchloro-,  azo-dye  from  (Badische 
AxiLix-  &  Soda-Fabeik),   a.,   i, 
121. 
3:4:6-<nchloro-,  azo-dyes  from  (Bad- 
ische   AxiUN-  &   Soda-Fabrik), 
A.,  i,  822. 
0-,  m-,  and  p-nitTo-,  relation  between 
the  absorption  spectra  and  chemi- 
cal constitution  of   (Baly,    Ed- 
wards, and  Stewart),  T.,  514  ; 
P.,  85.  . 
relative  rates  of  oxidatioD  of  (Brad- 

sHAw),  A.,  i,  360. 
condensation  of,  with  ;;-nitrosobenz- 
aldehyde  (Alway  and  Gortner), 
A.,  i,  994. 
ll:4-rfinitro-,  W-derivatives,  crystalline 
forms  of  (JakoXb),  Ai,  i,  649. 
XC,  ii. 


Aniline,  2:4-rfmitro-,  alkyl  derivatives, 

synthesis    of    (Mulder),     A.,     i, 

491. 

thio-,  sulphonation  of  (Schmidt),  A,, 

i,  243. 

Aniline-3:6-disalphonic  acid  (Schultz), 

A.,  i,  837. 
Aniline  dyes,  toxicity  of  (Bo korxy),  A., 

ii,  297. 
Aniline-2-8nlphonic  acid,  4:5-rfichloro-, 
and  its  salts,  preparation  of  (Aktien- 

GeSELLSCHAFT     fur  AXILIX-FABRIK- 

atiox),  a.,  i,  825. 
Aniline -S-snlphonic  acid,  2:4:6-<n'bromo- 
and    rfibromohydroxy-,    diazotised, 
compounds    of,     with    /3-naphthol 
(NoELTixG  and  Batteg.\y),  A.,  i, 
222. 
2:5:6-/richloro-,  and  its  salts  (Noelt- 
IXG  and  Battegay),  A.,  i,  221. 
Aniline-4- sulphonic   acid,    o-viono-   and 
2:5-t/(-chloro-,  and  o-nitro-,  diazotised, 
com  poundsof,  with  3-naphthol(NOELT- 
ing  and  Battegay),  A.,  i,  222. 
Anilinesnlphonic    acids,    acylation    of 
(ScHKOETER     and     Rosixg),    A-,    i, 
415. 
2- Aniline- 1:4- antliraquinone-4-anil  (La- 

GODZixsKi),  A.,  i,  294. 
77i-Anilinoazo-»i-tolaidine,  azo-dye  from 
(Farbwerke  vokm.  Meister,  Lucius, 
&  Bruxixg),  A.,  i,  466. 
2-Anilinob6nzophenone,   5-nitro-   (Ull- 
MAXX  and  Erxst),  A.,  i,  205. 
3:5-c?jnitro-,  3:5-</initro-j:>-amino-,  and 
3:5-rfmitro-o-hydroxy-      (Ullmaxx 
and  Broido),  A.,  i,  189. 
4-Anilino-l-benz7lphtlialazine  (Lieck), 

A.,  i,  50. 
Anilinodibenzoylmethaneandits  nitroso- 
amine  (WiELAXD  and  Bloch),  A.,  i, 
466. 
3-Anilino-l:l-dimethyl-A'='-dihydro- 
benzene,  7/1-    and   ^-amino-5-hydr- 
oxy-,   and  their  additive  salts  and 
acetyl  derivatives  (Haas),  T.,  389  ; 
P.,  63. 
5-hydroxv-,  and  its  hydrochloride  and 
acetyl  derivative  (Haas),  T.,  202. 
3-Anilino-l:l-dimethyl-A'-ci/<7ohexen- 
one-5.      See      5-Kt'to-3aniliuo-l:l-di« 
niethyl-A'-totiahydrolienzene. 
Anilinodiphenyl-beniyl-    and    -methyl* 
gaanidines  (liiscn  and  MeurtAns) 
A.,  i.  116. 
3-Anilino-l:4-diphen7l-4:5-dih7dro- 
1:2:4  triazole  and  its  5-methyl  deriva- 
tive (Buscn  and  Mehhtexs),  A.,  i, 
115. 
Anilinodiphenylgaanidine,  p-mono-  and 
(/i-chloro  ,   ami   their  hydrochloride 
(Buecu  and  Brakdt),  A.;  i,  496. 

71 
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6-Aiiiliiio-2-ethyltliiolpyrimidine,         5- 

iodo-,  and  its  sulphate  (Johnson  and 

Johns),  A.,  i,  456. 
2-Anilmo  4'-iiiethoxybeiizopIienone,     5- 

nitro-  (Ullmann  and  Ernst),  A.,  i, 

206. 
6-Aniliiiomethyl-2-plienyldihydroiso- 

indole  and  its  hydrobromide  (Ciusa), 

A.,  i,  942. 
Anilinonaphthacenequinone  (Okchard- 

SON  and  Weizmann),  T.,  118. 
Aiiilino-l:4-iiaphtliaquiiioneaiiil         (v. 

EuLER),  A.,    i,  369  ;   (A.  and  H.  v. 

Euler),  a.,  i,  370, 
2-Amlino-a-naphthol.      See     1:2-Nai)h- 

thaquiiiolanil. 
4-Aiiilino-6-mtro-m-toluic    acid,    op-di- 

nitro-  (Erhera  and  Maltese),  A.,  i, 

85. 
1  -  Anilino  -  8-  phenozyanthraqainone 

(Farbknfabriken  vorm.  F.  Bayek 

&  Co.),  A.,  i,  519. 
a-Anilinophenylacetonitrile,        ^o-hydr- 

oxy-,  and  its  amide  (Bucheuer   and 

Gkol]£e),  a.,  i,  350. 
Anilinophenyliminoallozanic  acid 

(KuHLiNG  and  Kaselitz),  A.,  i,  463. 
3-Anilino-6-phenylimino-l:l-dimethyl- 
A-'-tetrahydrobenzene  and  its  addi- 
tive   salts    and    acetyl    derivative 
vHaas),  T.,  203. 

m-amino-,  and  its  lesorcylate  (Haas), 
T.,393;  P.,  63. 
i3-Anilino-/3-pheiiyl-a-lactic   acids,    iso- 
meric   (Erlenmeyer  and  Barkow), 

A.,  i,  237. 
4-Anilino-l-phenylphthalazine  (Lieck), 

A.,  i,  51. 
3- Anilino  1:4-   and    -4:1  phenyl -jD-tolyl- 

4:5-diliydro-l:2:4-triazole8        (BuscH 

and  Mehrtens),  A.,  i,  118. 
Anilinophenyl-7>-tolylgnanidine  (Busch 

and  Mehrtens),  A.,  i,  118. 
3-Anilino-l:4:5-triplienyl-4:5-dihydro- 

l:2:4-triazole  (Busch  and  Mehrtens), 

A.,  i,  117. 
Anilpyrophthalone  (Eibner  and  Lober- 

iNo),  A.,  i,  701. 
Anilthiouret  (Fromm  and  Schneider), 

A.,  i,  714. 
Animal  bioplasm,  use  of  soluble  Pnissian 
blue  for  investigating  the  reducing 
power   of   (Harris   and    MoouiE ; 
Harris  and  Irvine),  A.,  ii,  784. 

gelatins  (Sadikoff),  A.,  i,  224,  777. 

membranes,  filtration  through  (Hertz), 
A.,  ii,  686. 

metiiboli-sm.     See  under  Metabolism. 

organism.     See  Organism. 

textile  fibres,  process  of  dyeing  (Gelmo 
and  Suida),  A.,  i,  446. 

tibsucs.     See  Tissues. 


Animals,  effects  of  choline  on  (Buzzard 
and  Allen),  A.,  ii,  41. 
fresh-water,  toxicity  of  sea  water  for 

(Ostwald),  a.,  ii,  112. 
marine,  composition  of  body  fluids  in 

(Baglioni),  a.,  ii,  869. 
non-carnivorous, importance  of  asparag- 
ine  and  lactic  acid  for  the  feeding 
of  (Kellner),  a.,  ii,  193. 
normal   and   infected,    distribution  of 
salicylic  acid  in  (BoNDi  and  Jacoby), 
A.,  ii,  106. 
young,  influence  of  chloroform  on  the 
growth     of    (ScHAPiKO),     A.,     ii 
180. 
Anions.     See  under  Electrochemistiy. 
Anisaldehyde,  electrolytic  reduction  of 

(Law),  T.,  1515,  1525;  P.,  237. 
Anisaldoxime    peroxide    (Ponzio     and 

BrsTi),  A.,  i,  855. 
o-Anisidine,  imide  from  (Orloff)  A.,  i, 

420. 
m-Anisidine,  4:5-rfinitro-,  and  its  diazo- 
tisation  (Meldola  and  Stephens),  T., 
927  ;  P.,.  158. 
^-Anisidine,  iV'-acetyl  derivative,  nitra- 
tion of  (Reverdin  and  Bucky),  A.,  i, 
749. 
o-Anisidine-^D-sulphonie    acid     and     its 
diazotisation   (Gnehm   and   Knecht), 
A.,  i,  835. 
Anisildioxime,  peroxide  (Ponzio),  A.,  i, 

735. 
Anisoin,  electrolytic  oxidation  of  (Law), 
T.,  1447;  P.,  197. 
electrolytic  reduction   of  (Law),   T., 
1517,  1526  ;  P.,  237. 
Anisole,  4-chloro-2-nitro-,  preparation  of 
(Oehi.er),  a.,  i,  256. 
halogen-nitro-derivatives   of   (Revbr- 

DIN  and  Philipp),  A.,  i,  16. 
iodoso-    and  ;o-iodo.xy-compounds    of, 
and     iododichloiide    (Liebrecht), 
A.,  i,  257. 
isomeric     dinitro-,     constitution     of 

(Vermeulen),  A.,  i,  256. 
w-thio-  (Mauthner),  A.,  i,  949. 
Anisole-4-diazobi8-4-dimethylamino- 
benzaldoxime(BREsLKR,FRiEDKMANN, 
and  Mai),  A.,  i,  322. 
Ani8ole-;)-sulphonic  acid,  o-nitro-,  salts, 
methyl    ester,    amide,    and     chloride 
(Gnehm  and  Knkcht),  A.,  i,  835. 
S-Anisyl-l-anisylideneindene      and     a- 
hydroxy-  (Thiele  and  BChner),  A., 
i,  570. 
Anisylbenzylidenei&dene    (Thiele  and 

Buhner),  A.,  i,  571. 
^-Anisyl  butyl  ketone  and  its  scmicarb- 

azoiiu  (JiAYRAin),  A.,  i,  438. 
Anis7l-4-diazobiBacetozime     (Breslek, 
FuiEDEHANN,  aud  Mai),  A.,  i,  322. 
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Anisylflaorene    (Thiele  and  Henle), 

A.,  i,  572. 
Anisyl-falvene  and  -a-hydroxy-^-meth- 
oxybenzylfulvene  (Thiele  and  Bal- 
horn),  a.,  i,  640. 
Anisylideneacetoplieiione  dibromide  and 
its  alkyloxy-  and  hydroxy-derivatives 
(Werner,  Schorndorff,  and  Chor- 
ower),  a.,  i,  181. 
Anisylideneantkrone  (Haller  and  Pa- 
do  va),  A.,  i,  '2-1. 
Anisylidenebisphenylmethylpyrazolone 

(Betti  and  Muxdici),  A.,  i,  544. 
Anisylidenefluorene       (Thiele        and 

Hen'Lk),  A.,   i,  572. 
1-Anisylideneindene  and  S-Anisylidene- 
1-methylindene  (Thiele    and    Bra- 
xer),  A.,  i,  570. 
l-Anisylmdene  (Thiele  and  Buhner), 

A.,  i,  570. 
/3  Anisyl  a-methylglycidic     acid,    ethyl 

ester  (Darzens),  A.,  i,  137. 
AnisyWiiutrometiiane   and   its  metallic 

dcrivative.s  (Poxzio),  A.,  i,  735. 
Aaisyltrimethylammoniam  iodide  (We- 

dekixd  and  Frohlich),  A.,  i,  162. 
Ankerite    from     the    Sylvester     mine, 
Vosges,    Alsace  (Uxgemach),  A.,  ii, 
766. 
Annual  General  Meeting,  T.,  735;  P., 

93. 
Anodes.     See  under  Electrochemistiy. 
Anthocyanin,    formation   of,  under    the 
influence   of  the   bite   of  an  insect 
(Miraxde  ;  G.A.rTiER),  A.,  ii,  884. 
formation  of,  in  barley  stems  (Suzuki), 
A.,  ii,  884. 
Anthracene,  photoelectric   behaviour  of 
(PocHErrixo),  A.,  ii,  417,  722. 
derivatives,  conversion  of,  into  azines 
and    dihydroazines   (Farbenfab- 
RiKEX  voRM.  F.  Bayer  k  Co.), 
A.,  i,  707. 
7-substituted    (GuYOT  and  Staeh- 
lixg),  a.,  i,  17. 
mesophenyl   derivatives    of   (Lieber- 
MANN  and  Lindenbaum),  A.,  i,  24. 
Anthracene,    1-  and    2-hydroxy-.     See 
Anthrols. 
9-liydroxy-.     See  Anthranol. 
2:3-rfihyaroxy-,  and  its  diacctyl  deriv- 
ative (Lagodzixski),  a.,  i,  82. 
Anthracene-1-carboxylic     chloride   and 
amide  ami  -1-nitrile  (Dif.nel),    A.,  i, 
291. 
Anthracene  dyes,  blue  and  green  (Far- 

IlEXFABUIKEX  VORM.  F.  BaTER&  Co.), 

A.,  i,  293. 
Anthracene  aeiiet,   bluish-green  coloar- 
ing  matters  of  the  (Farbenfabkikrn 
voRM.    F.    Bay£h    k    Co.),    A.,    i, 

867. 


2'5oAnthrafl.avic  acid  and  its  methyl  ester 

(NoELTixG  and   Wortmakx),   A.,  i, 

292. 
Anthranilic   acid  {o-aminobemoic   acid) 
and  its  methyl  derivatives  and  esters, 
affinity  constants  of  (Gumming),  A., 
ii,  734  ;  (Walker),  A.,  ii,  735. 

alkylation  and  ar)'lation  of  (Houbex), 
A.,  i,  845. 

condensation  of,  with  ethyl  benzoyl- 
acetate  (v.  Niementowski),  A.,  i, 
38. 

alkamine  esters,  preparation  of  (Fabb- 

WERKE    VORM.   MEISTER,  LUCIUS,  & 

Bruxixg),  a.,  i,  845. 
A'-alkylated  alkamine  esters,   prepara- 
tion of  (Farbwerke  vorm.  Meister, 
Lucius,  &  Bruxixg),  A.,  i,  846. 
Anthranilic  acid,  5-bromo-,  and  its  X- 
acetyl   derivative  and  their  salts 
and  nitrile  (Bogert  and  Hand), 
A.,  i,  176. 
and  its   derivatives,  preparation  of 
6-bromo-4-ketodihydroquinazol- 
ines  from  (Bogert  and  Hand), 
A.,  i,  208. 
Anthranilo-anthranilic    acid  (Meyer), 

A.,  i,  432. 
Anthranol,  condensation  with,   and  its 
benzoyl  derivative  (Padova),  A.,  i, 
741. 
benzylideue  derivatives   of    (H.\ller 
and  Padova),  A.,  i,  24. 
1 :2-Anthraphena>ine    and    its  additive 

salts  iLagodzixski),  A.,  i,  98. 
Anthrapurpurin,      methyl      ethers     of 
(Graebe  and  I3erxhard),  A.,  i,  865. 
Anthraporporinimides    (Prud'homme), 

A.,  i,  194. 
l:2-Anthraqainol  and  its  diacetyl  deriv- 
ative (Lagodzinski),  a.,  i,  99. 
Anthraqoinone,      new      derivative      of 
(Farbexfabrikex  vorm.  F.  Bayer 
&  Co.),  A.,  i,  678. 
preparation  of  derivatives  of  the  re- 
duction    products     of    (Badischb 
AxiLix-  k  Soda-Fabrik),  A.,  i,  862. 
derivatives,    preparation   of  pyrazoles 
from  (Farbexfabriken  vorm.  F. 
B.\yer  k  Co.),  a.,  i,  904. 
Anthraquinone,  1 -amino-,   oxamic   acid 
of,  and  l:5-(ftaraino-,  dioxamic  acid 
of  (Noeltino  and  Wortmann),  A., 
i,  292. 
mono-       and       rfi-amino-derivatives, 
chlorinatiou  of  (Badische  Anilin- 
&  Soda-Fabrik),  A.,  i,  99. 
1:4-,    1:5-,    1:8-,    and    2:7-rfjamino-, 
and    their  diacyl    derivatives    and 
l:4:5:8-?<-/ra-amino-  and  its  additive 
derivatives  (Noeltino  and  Wort- 
Mann),  A.,  i,  291. 
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Anthraquinone,  l-amino-2-hydroxy-, 
and  its  triacetyl  derivative  (Lagod- 
zixsKi),  A.,  i,  98. 

l:3-fZibi-omo-2-amino-,  conversion  of, 
into  an  azine  and  a  dihydroazine 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  707. 

l-chloro-2-hydroxy-,  and  its  acetyl 
derivative  (Decker  and  Laube), 
A.,  i,  192. 

hydroxy-derivatives,    methylation    of 
(Graebe),  a.,  i,  863. 
reduction      products     of     (Prud'- 
homme),  a.,  i,  193,  866. 

o-hydroxy-derivatives,  preparation  of 
js-nitro-dcrivatives  of  (Farben- 
fabriken VORM.  F.  Bayer  &  Co.), 
A.,  i,  868. 

1 -hydroxy-.  See  Erj^throxyanthra- 
qninone. 

2-hydroxy-,  methyl  ether  of  (Graebe 
and  Bernhard),  A.,  i,  865. 

l:2-rfihydroxy-.     See  Alizarin. 

l:3-f?ihydroxy-.     See  Purpuroxanthin. 

l:4-rf;hydroxy-.     See  Quinizarin. 

l:5-c?th)'droxy-.     See  Anthrarufin. 

l:8-rfthydroxy-.     See  Chrysazin. 

2:3-rfihydroxy-,     See  Hystazarin. 

2:7-dzhydroxy-.  See  woAnthraflavic 
acid. 

l:2:4-<?-i'hydroxy-.     See  Purpurin. 

l:2:.5-<rihydroxy-.  See  Anthrarufin, 
hydroxy-. 

1 :2:6-<rihydroxy-.  See  Flavopurpurin. 

l:2:7-<nhydroxy-.  See  Anthrapur- 
purin. 

l:2:8-<n'hydroxy-.  See  Chrysazin, 
hydroxy-. 

l:4:8-</ihydroxy-,  preparation  of 
(Farbenfabriken  vorm.  F.  Bayer 
&Co.),  A.,  i,  294. 

nitroamino-derivatives,  carbamateg  of 
(Farbenfabriken  voRM.  F.  Bayer 
&  Co.),  A.,  i,  677. 

T^o^ynitroatnino-,  and  their  urethanes, 

preparation    of    (Farbenfabriken 

voRM.  F.  Bayer  &  Co.),  A.,  i,  863. 

1:2- Anthraquinone  (Lagodzinski),  A., 

i,  98. 

compounds  of,  with  aniline  (Lagod- 
zinski), A.,  i,  293. 
l:4Anthraquinone  (Dienel),  A.,  i, 
290;  (Lagodzinski),  A.,  i,  439; 
(Liebermann),  a.,  i,  594  ;  (Has- 
lingek),  a.,  i,  967. 

2-hydroxy-,  and  its  salts,  acetyl  deriv- 
ative, and  4-anil  (Lagodzinski),  A., 
i,  293. 
Anthraquinones,     amino-,     and     their 

alkyl  and  aryl  derivatives,  preparation 

of  (Farbenfabriken  VORM.  F.  Baykr 

&Co.),  A.,  i,  519. 


Anthraquinone-l-carboxylamide  and  -1- 

nitrile  (Dienel),  A.,  i,  291. 
Anthraquinone-di-    and     tri-snlphonio 
acids,  preparation  of  (Wedekind  & 
Co.),  A.,  i,  677. 
Anthraquinoneimide,      2-amino-l-hydr- 
oxj'-,    and    its   acetyl   and   potassium 
derivatives   (ScHOLL   and    Parthey), 
A.,  i,  440. 
Anthraquinonequinoline,  Graebe's,   iso- 
moride  of  (Badische  Anilin-  &  Soda- 
Fabrik),  a.,  i,  889. 
Anthraquinone     series,    azines    of    the 
(Farbknfabriken  VORM.  F.  Bayer 
&Cu.),  A.,  i,  905. 
Anthraquinonesulphonic    acid,   diixydr- 
oxy-  (Wedekind  k  Co.),  A.,  i,  677. 
l:2:.5-<rihydroxy-    (Graebe),    A.,    i, 
863. 
Anthraquinone-3-sulphoiiic      acid,      4- 
anuno-l:2-rfjhydroxy-.     See  Alizarin- 
3-sulphoiiic  acid,  o-ainino-. 
Anthraquinone-a-sulphonic  acids  (Far- 
benfabriken   VORM.    F.   Bayer   & 
Co.),  a.,  i,  677. 
Anthraquinonesulphonic  acids,  amino-, 
azo-dyes    from     (Farbenfabuiken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  323. 
aminohydroxy-,  preparation  of  (Far- 
benfabriken VORM.  F.  Bayer  & 
Co.),  A.,  i,  293. 
hydroxy-,    preparation    of    (Farben- 
fabriken VORM.  F.  Bayer  &  Co.), 
A.,  i,  866. 
polyhydvoxy-,  preparation  of  (Farben- 
fabriken VORM.  F.  Bayer  k,  Co.), 
A.,  i,  519. 
Anthrarufin,  p-mono-  and  p-di-chloro-, 
preparation  of  (Wedekind  &  Co.), 
A.,  i,  678. 
hydroxv-,    ethers    of    (Graebe    and 

Thode),  a.,  i,  863. 
^-rfinitro-    (Farbenfabriken  vorm. 
F.  BAVER&  Co.),  a.,  i,  868. 
Anthrarufindisulphonic   acid,    dinitTO-, 
reduction  products  of  (Farbenfabrik- 
en VORM.  F.  Bayer  k  Co.),   A.,  i, 
867. 
Anthrax  serum,  tho  active  constituent 

of  (AscoLi),  A.,  ii,  687. 
l:2:l':2'-Anthrazine,  preparation  of  (Far- 
benfabriken VORM.  i.  Bayer  &  Co.), 
A.,  i,  868. 
1-Anthrol,    2-amino-,   and  its   triacetyl 
derivative,  2-nitro80-,  and  its  ethers 
and  potassium  salt,  and  4-nitroso-, 
and  its  salts  (Dienel),  A.,  i,  290. 
4-amino-  (Lagodzinski),  A.,  i,  439. 
2-Anthrol,  1-amino-,  and  its  acetyl  de- 
rivatives and  salts,  and  l-nitroso-,  and 
its  metallic  salts  and  ethers  (LAf;OD' 
ZIN8KI),  A.,  i,  98. 
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AnthTone,     benzylidene    derivatives    of 
(Haller  and  Padova),  A.,  i,  24. 
irChydroxy-,  and  its  monoethyl  ether 
(Graeb'e  andTHODE),  A.,  i,  865. 
Antifebrin,  action  of  Nessler's  solution 
on  (Raikow  and  Kulumovf),   A.,  i, 
112. 
AntimomchlorideB.     See    under    Anti- 
mony organic  compounds. 
Antimony,  properties  of  (Chretien  and 
Guinchant),  a.,  ii,  366. 
modifications  of  (Stock  and  Siebert), 

A.,  ii,  34. 
spectra  of,  in   a  Geissler  tube  (Her- 

PERTz),  A.,  ii,  821. 
cryoscopic  constant  of  (P6labox)>  A., 
ii,  173. 
Antimony  alloys  isith  aluminium  (Tam- 
maxn),  a.,  ii,  8S. 
with  cadmium  (Treitschke),  A.,  ii, 

763. 
witli  gold  (Vogel),  a.,  ii,  679. 
with  magnesium  (Grube),  A.,  ii,  355. 
with  nickel  (Los-SEw),  A.,  ii,  361. 
with  silver  (Petrenko),  A.,  ii,  667. 
with  sodium    (Mathewson),    A.,   ii, 

666. 
with    thallium    (Williams),    A.,   ii, 

673. 
with  tin  (Gallagher),  A.,  ii.  367. 
with    zinc    (Schemtschuschxy),   A., 
ii,  448,  549. 
Antimony     compoands   with    selenium 
and  tellurium  (P^labon),  A.,  ii,  173  ; 
(CHRfiTiE.s),  A.,  ii,  550. 
Antimony  pcritochloride,  action  of  nitro- 
gen sulphide  on  (Davls),  T.,  1577; 
P.,  261. 
compound  of,  with  chromium  chlor- 
ide, constitution  of  (Pfeiffek  and 
Tapuach),  a.,  i,  628. 
Glide,  preparation  of,   from  antimony 

sulphide  (Metzl),  A.,  ii,  234. 
«clenide,    reduction     of   (CHRfrriES), 

A.,  ii,  550. 
8ulf»hate    and    its    double   salts   with 
alkali    sulphates    (Metzl),    A.,   ii, 
174. 
sulphide  (ChriSties  and  Guinchant), 
A.,ii,  366. 
Antimony  organic  compounds  : — 
Antimonichlorides,  organic  (Pfbiffer 

and  Taitach),  A.,  i,  628. 
Stibines,     pref>aration    of,    by    Grig- 
nard's    reaction    (Hibbert),   A.,  i, 
153. 
Antimony,  modified  Bettendorrs  reagent 
for  the  detection  of  (Feruaro  and 
Carobbio),  a.,  ii,  490. 
rapid     electrolytic     precipitition     of 
(Langnkss    and    Smith),    A.,    ii, 
253. 


Antimony,  estimation  of,  volumetrically, 
in  Babbit  and  type  metals  (Yocket), 
A.,  ii,  581,  903. 
estimation    of,   in    vulcanised    india- 
rubber  (Wagner),  A.,  ii,  583. 
estimation  of,  in  ores  (Schafer),  A., 

ii,  394. 
separation   of,    from   copper   (PrSHlN 

and  Tkechzinsky),  A.,  ii,  199. 
new  method   of  separating   tin   frotll 
(Czerwek),  a.,  ii,  708. 
Antipyretic,  caniphcnal  as  an  (Hough- 
ton), A.,  ii,  188,  379. 
^•ethoxyphenylcamphorylimide  as  an 
(Houghton),  A.,  ii,  188. 
Antipyretic   action    of  isosuccinic  acid 
deiivatives  of  aniline,  ;7-toluidine,  and 
j9-aminophenoI     (Malebba),     A.,    ii, 
693. 
Antipyrine      {\-phenyl-2:Z-dimetkyIpyr- 
azolone),  action  of  Nessler's  solution 
on  (Raikow  and  Kulumow),  A.,  i, 
112. 
excretion  of  (Jonescu),  A.,  ii,  565. 
new  additive  compounds  of  (Garelli 

and  Barbiert),  A.,  i,  985. 
benzeneazo-derivatives  of  (MiCHAELIS 

and  Schlecht),  A.,i,  614. 
and  its  derivatives,  isouitroso-reaction 
of  (Sperling),  A.,  ii,  406. 
Antipyrine,  4-amino-,  synthetical  bases 
from  (Luft),  A.,  i,  118. 
thio-.     See  Thiopyrine. 
Antipyrines,  preparation  of  s-secondary 
hydrazines  from  (Knorr),  A.,  i,  893. 
Antipyrineurethaneacetamide  (A.  andL. 

LiMikKE  and  Uariuek),  A.,  i,  245. 
1  Antipyrylpiperidine  and   its  additive 

salts  (Luft),  A.,  i,  119. 
l-Antipyryltetrahydro-l:4-oxazine(a;Ui- 
jryrybnorpholine)  and  its  additive  salts 
(Luft),  A.,  i,  119. 
Anti-rennin  in  the  serum  of  fishes  and 

invertebrates  (Sellier),  A.,  ii,  292. 
Antiseptic,   stable  3  per  cent,  hydrogen 
peroxide    as    an    (Schmidt),   A.,   ii, 
698. 
Antiseptic  properties  of  the  ga.ses  pro- 
duced   by   burning  sugar   (Trill.\t), 
A.,ii,  384. 
Antitoxin,   concentration  of,  for  thera- 
peutic uses  (Gibson),  A.,  ii,  110. 
Antitrypsin  and   trypsin  (Hedin),  A., 

ii,  7S0. 
Apiolaldozime  (Rimini  and  Olitari), 

A.,  i,  700. 
JsoApiole,  /3-nitro-(lerivativcs  and  nitro- 
siie  (Rimini  and  Olivari),  A.,  i, 
759. 
Apiose  and  its  phenylbenzylhydrazone 
(V<tM;Eiui  iiTK.N  aini  Mil  iK.i'.\  A.,  i, 
143. 
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Apnoea  and   carbon   dioxide  in  the  in- 
spired air  (Weil),  A.,  ii,  460. 
Apo-compounds,    organic.      See     under 

word  to  which  apo-  is  affixed. 
Apple  marc  (Bigelow  and  Goee),  A., 

ii,  300. 
Z-Arabinose,  alkylation  of  (Pukdie  and 

Rose),  T.,  1204;  P.,  201. 
i-Arabinoketose,    formation     of,     from 
formaldehyde  (H.  and  A.  v.  Euler), 
A.,  i,  142,  143. 
Aragotite  from  California  (Hanks),  A., 

ii,  456. 
Arbacia  eggs.     See  under  Eggs. 
Arbutin,  reactions  of  (Reichard),   A., 

ii,  818. 
Arc.     See  Electric  arc   under    Electro- 
chemistry. 
Argemone  seeds,  fatty  oil  from  (Bloe- 

mendal),  a.,  ii,  482. 
Arginine    methyl    ester    and    its    salts 

(Fischer  and  Suzuki),  A.,  i,  73. 
Argon    and    helium,   occurrence   of,   in 
malacone   (Kitchin   and   Winter- 
son),  T.,  1568;  P.,  251. 
presence  of,  in  thermal  springs  (Mou- 

REu),  A.,  ii,  442. 
chemical   behaviour   of  (Cooke),    A., 

ii,  539. 
isothermal  distillation  of  oxygen  and 

(Inglis),  a.,  ii,  332. 
mixtures  of,  with  helium,  coefficient  of 
internal  friction  of  (Tanzler),  A., 
ii,  728. 
and  helium,  comparative  observations 
on  the  evolution  of  gas    from   the 
cathode  in  (Skinner),  A.,  ii,  824. 
Aristols  {iodised  tlujmols),  estimation  of 
iodine  in  (Cormimboeuf),  A.,  ii,  122. 
Arnidiene  (Klobb),  A.,  i,  843. 
Arnidiol    phenylurethane,    reactions    of 

(Klobb),  A.,  i,  843. 
Aromatic  compounds,  action  of  sulphur 
dioxide   and   aluminium    chloride   on 
(Smiles  and  Le  Rossignol),  P.,  158. 
Aromatic  nuclei,  influence  of  the  added 
substance  on  substitution  in  (Holle- 
man),  a.,  i,  412. 
Arsenic,  occurrence  of,  in  wines  (Gibbs 
and  Jamk.**),  A.,  ii,  197. 
in  "pure  glycerins"  (Galimard  and 

Vei!DIer),  a.,  ii,  306. 
allotropic  form  of  (Thomson),  A.,  ii, 

745. 
spectra  of,  in  a  Geissler  tube  (Her- 

I'ERTz),  A.,  ii,  821. 
possibility   of   accumulating,    in    the 
fruits  of  certain  plants  (Go.sio),  A., 
ii,  624. 
Arsenic  alloys  with  copi>er  (Fiuedrich), 
A.,  ii,  29. 
with  lead  (Friedrich),  A.,  ii,  230. 


Arsenic   alloys   with  silver  (Friedrich 
and  Leroux),  A.,  ii,  283. 
with  zinc  (Friedrich  and  Leroux), 
A.,  ii,  671. 
Arsenic   compounds  with  sulphur,  syn- 
thesis of,  and  their  melting  point  and 
transformation  curves  (Borodowski), 
A.,  ii,  665. 
Arsenic  ^c/itefluoride  (Ruff,  Graf,  and 
Heller),  A.,  ii,  160. 
^rihydride    (arsine),    reactions    and 
estimation   of    (Reckleben    and 
Lockemann),  a.,  ii,  251. 
Arsenious  oxide  (arsenious  anhydride), 
acetyl  and  henzoyl  derivatives  of 
(Pictet  and  Bon),  A.,  i,  3. 
estimation   of  (Caspari   and  Sup- 
pan),  A.,  ii,  50. 
Arsenic  acid,  estimation  of  (Rosen- 
thaler),  A.,  ii,  801. 
Arsenious   acid,   rate  of  the  reaction 
between   iodine   and,  in   acid  solu- 
tion ;  rate  of  the   reverse  reaction  ; 
and  the  equilibrium  between  them 
(Roebuck),  A.,  ii,  76. 
Arsenic    organic    compoiuxds  (A^geii), 
A.,  i,  488. 
Arsines,  preparation  of,  by  Grignard's 
reaction  (Hibbert),  A.,  i,  153. 
secondary  (Dehn  and  Wilcox),  A., 
i,  150. 
Arsonic  and  Arsinic  acids  (Dehn  and 
McGkath),  a.,  i,  341. 
Arsenic,    modified   Bettendorf's  reagent 
for  the  detection  of  (Ferraro  and 
Carobbio),  a.,  ii,  490. 
the  Gutzeit  test  for  (Goode  and  Per- 

kin),  a.,  ii,  629. 
removal  of,  from  hydrocliloric  acid  for 
use  in  the  Marsh- Berzelius  method 
(Ling      and      Rendle),      A.,      ii, 
250. 
use  of  platinum  and  copper  as   "  ac- 
celerators" in  Marsh's  test  for  (de 
V.\mossy),  a.,  ii,  196. 
estimation    of,    by    Mansh's    method 
(Bertrand      and    de     ViMossY ; 
Gautier),  a.,  ii,  393. 
estimation  of  traces  of,  by  the  Marsh- 
Beizelius    method,    and    the    "in- 
sensitiveness  "  of  zinc  (Chapman  and 
Law),  a.,  ii,  196. 
estimation  of,  wlien  in  small  quanti- 
ties (Thomson),  A.,  ii,  801. 
estimation  of  tlie  amount  of,   in  the 
arsenic  mirror  (Bkrntrop),  A.,  ii, 
706. 
estimation  of,  in  ores  (Schafer),  A., 

ii,  394. 
estimation  of  minute  quantities  of,  in 
sulphuric    acid    (Bishop),    A.,    ii, 
306. 
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Arsenic,  estimation  of,  in  organic  sub- 
stances (Tarugi  and  BiiiAZZi),  A., 
ii,  629. 
estimation  of,  electrolytically,  in  wall- 
papers,  fabrics,  &c.  (Thorpe),  T., 
40S  ;  P.,  73. 
Arsenic   group,    rapid   method  of  esti- 
mating the  metals  of  the,  exclusive  of 
gold  or  platinum  (Materxe),  A.,  ii, 
807. 
Arsenical  pyrites.     See  Mispickel. 
Arsine  and  Arsenic  and  Arsinic  acids. 

See  under  Arsenic. 
Arylacylaminonaphtholsnlphonic  acids, 
amino-,  preparation  of  (GtiSELLSCHAFr 

FtJR        CHE.MISCHE        INDUSTRIE         IX 

Basel),  A.,  i,  659.  j 

Arylamines,    influence    of  substituents 
in    trinitrobenzene    on    its   formation    ' 
of  additive    compounds    with   (SuD-   j 
BOROUGH  and  PiCTOs),  T.,  583  ;  P., 
84. 
Aryl-^^-rf/aminoantliraquinonesulplionic 
acids,  alkylated,  preparation  of  (Farb- 

WEUKE    VORM.     MeISTER,    LUCIUS,    & 

Brunixg),  a.,  i,  968. 
Arylanthranilic    acids,    preparation    of 

;G(^LDBKKG  &  Ullmann),  A.,  i,  953. 
Arylcarbithionic    acids    (Houbex    and 

PoHL),  A.,  i,  847. 
Arylglycines,  nitriles  of  (Bucherer  and 

GROLitE),  A.,  i,  349. 
Arylhydantoins   (Fi:erichs  and  Holl- 

mann),  a.,  i,  207. 
2-Arylimino-5:5dialkylbarbituric  acids, 

preparation    of    (Farbwerke   vorm. 

Mkister,  Luciu.s,  &  Brunino),  A.,  i, 

987. 
Arylsolphonamides,    nitration   of   (Ak- 

■riEX-GE.SELLStHAFT        FUR       AXILIX- 

fabrikation),  a.,  i,  736. 
Arylsulphonyl-7«- diamines,     action     of 
nitrous  acid  on   (Morgan,    Mickle- 
THWAiT,  and  CorzEXs),  T.,  1289  ;  P., 
239. 
Aaarone,  action   of  mercuric  acetate  on 
(Balbiano  and  Cirelli),  A.,  i,  186. 
derivatives  (Sz^Ki),  A.,  i,  660. 
Asaryl  aldehyde,   action  of  magnesium 
organic    compounds    on    (Fabixyi 
and  SziKi),  A.,  i,  424. 
condensation    products    of   (Fabixyi 
and  SzEKl),  A.,  i,  422. 
Asbestiform mineral  from  Mexico (Yilla- 

KELLo),  A.,  ii,  774. 
Ascitic  fluid  containing  albumin  soluble 

in  acetic  acid  (Brbtet),  A.,  ii,  875. 
Atparagine,    action   of,  on   nitrogenous 
metabolism  (Lrhmaxn  and  Kosek- 
FELU),  A.,  ii,  560. 
proteid-s]iaring  action   of  (Mullxr), 
A.,  ii,  465. 


i-Aspartic  acid,  esterification  of  (Weg- 

SCHEIDER  and  Fraxkl),  a.,  i,  727. 
Aspergillus  niger,  culture  researches  with, 

with     amino-acids     and     peptides 

(Abderhaldex    and    Teruuchi), 

A.,  ii,  479. 
foiTOation     of    acid     and     alkali    in 

artificial  culture  media  of   (Kohn 

and  Czapek),  A.,  ii.  790. 
formation  of  oxalic  acid  by  (  Wehmer), 

A.,  ii,  191. 
the  iodide  reaction  of  (Raciborski), 

A.,  ii,  700. 
Assimilation,  thermochemical  theory  of 

(Fi>cher),  a.,  ii,  792. 
Association  jfactors.    See  under  Affinity, 

chemical. 
Atmospheric  air,  chemical  and  geological 

history  of  (Stevexsox),  A.,  ii,  156. 
apparatus     for     the     liquefaction    of 

(Claude),  A.,  ii,  16,  17. 
liquefaction   of,    by    expansion    with 

performance      of     external      work 

(Claude),  A.,  ii,  844. 
spontaneous  ionisation    of   (Geitel), 

A.,  ii,  329,  518. 
conductivity     of,     in    contact     with 

autoxidising    substances   (Joris-sex 

and  Rixger),  A.,  ii,  518. 
cause  of  the  conductivity   of,    which 

has  been  in  contact  with  phosphorus 

(ScHENCK,  MiHR,  and  Baxthiex), 

A.,  ii,  326. 
oxidising  power  of,  on  a  mixture   of 

potassium   iodide    and    arseuite   at 

various  points  on  Mt.  Blanc  (Lrs- 

pieau),  a.,  ii,  741. 
solubility  «  of,     in     sulphuric     acid 

(Tower),  A.,  ii,  743. 
sterilisation   of,    by   means  of   ozone 

(LABBfi),  A.,  ii,  479. 
and  coal-gas,    explosive  mixtures    of 
(H.AUSER),  A.,  ii,  441. 

explosions  of  (Hopkixsox),  A.,  ii, 
440. 
separation  of  pure  oxygen  and  nitrogen 

from  (Claude),  A.,  ii,  16. 
abstraction  of  oxygen   from,  by  iron 

(S.MYTH),  A.,  ii,  35. 
preparation  of  nitrogen  from  (Hulett), 

A.,  ii,  18. 
estimation    of    carbon    monoxide    in 

(Jaubert  ;  Gautier),  A.,  ii,  125  ; 

(LfeVT  and  P£coul),  A.,  ii,  197. 
Atom,  determination  of  the  number  of 
corpuscles  in  an  (Thomson),  A.,  ii,  431. 
Atomic  theory,  a  development  of  the, 
which  correlates  cheniieal  and  crystal- 
line htiucture  and  leads  to  a  demon- 
stration of  the  nature  of  valency 
(Barlow  and  Pope),  T.,  1676;  1'., 
264. 
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Atomic  weight  of  bismuth  (Gtjtbier, 
BiRGKENBACH,  and  Mehler),  a.,  ii, 
92  ;  (Hikrichr),  A.,  ii,  367. 

of  bromine  (Baxter),  A.,  ii,  740. 

of  cadmium  (Baxter,  Hikes,  and 
Frevert),  a.,  ii,  541. 

of  cobalt  (Baxter  and  Coffin),  A.,  ii, 
858. 

of  copper  (Mitrmann),  A.,  ii,  613.- 

of  dysprosium  (Urbain  and  Demeni- 
troux),  a.,  ii,  855. 

of  nitrogen  (Guye  and  Davila),  A., 
ii,  20  ;  (Guye),  A.,  ii,  349. 
possible    source    of    error  in    Stas' 
determination  of  the  (Gray),  T., 
1173;  P.,  197. 

of  nitrogen  and  silver  (Guye),  A.,  ii, 
19. 

of  potassium  (Richards  and  Stah- 
ler),  a.,  ii,  848. 

of  the  rare  earth  metals  (Brill),  A.,  ii, 
27;  (MatigxOxV),  A.,  ii,  232;  (Feit 
and  Przibylla),  A.,  ii,  754. 

of  silver  (Guye  and  Ter-Gazarian), 
A.,  ii,  750. 

of  strontium  (Richards),  A.,  ii,  26. 

of  tantalum  (Hinrichsen  and  Sahl- 
bom),  a.,  ii,  763. 

of  tellurium  (Gutbier  and  Wagen- 
knecht),  a.,  ii,  81  ;  (Gutbier  and 
Gossner),  a.,  ii,  436. 

of   terbium    (Urbain),   A.,   ii,   361  ; 
(Hinrichs),  a.,  ii,  450. 
Atomic   weights,    report  of   the   Inter- 
national Committee  on,  P.,  2. 

periodic  relation  between,  and  index 
of  refraction  (Bishop),  A.,  ii,  137. 

of  all  chemical  elements  are  commen- 
surable and  matter  is  uniform  (Hin- 
richs), A.,  ii,  661. 

table  of.  P.,  8. 
Atoms,  relation  between  the  volumes  of, 

of  certain  compounds  at  their  melting 

?oints  and  their  valencies  (Le  Bas), 
'.,  322. 
Atropine    sulphate,    toxicity  of  (Ber- 

Tozzi),  A.,  ii,  475. 
Auer  mantles.     See  under  Ifantles. 
Auric,  AurouB,  and  Auryl  compounds. 

See  under  Gold. 
Aurin,  new   method  of  preparing  (Ru- 
dolf), A.,  i,  361. 
Auzochromes,    distribution    of,    in  the 

molecule  (Kauffmann  and  Fkanck), 

A.,  i,  841. 
Auzofluors,   definition  of  term  (Fran- 

CBSCONi  and  Baroelli.m),  A.,  ii,  714. 
Axinite    from    Australia    (Anderson), 

A.,   ii,  768. 
Azdiozazine  and  its  carbozylic  acids. 

See   Glyoxime   peroxide  and  its  carb- 

oxylic  acids. 


Azelaic  acid,  aa-diamino-,  synthesis  ofj 
and  its  salts  and  ethyl  ester  (NEUfiERO 
and  Fkderer),  A.,  i,  805. 
Azelaic    acid,    half    aldehyde,     semi- 
carbazone  of  (Harries  and  Thieme), 
A.,  i,  227. 
Azimino- compounds  from  aromatic  p-dU 
amines  (Morgan  andMiCKLETHWAiT), 
A.,  i,  911. 
Azines  of  the  anthraquinone  series,  pre- 
paration of  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  905. 
o-Azoacetanilide   (v.    Niementowski), 

A.,  i,  319. 
Azohenzaldehydesulphonic  acid,  potass* 
iirni  salt  (Green  and  Crosland),  T., 
1606;  P.,  257. 
Azobenzene,  velocity  of  electrolytic  re- 
duction of  (Farup),  a.,  ii,  153. 
Azo-compounds,  synthesis  of,  by  means 
of  trinitroacetylaminophenol  (Mel- 
dola),  T.,  1943. 
decomposition    of,    by   sodium  hypo- 
sulphite   (Grandmougin),     a.,   i, 
716. 
behaviour  of  certain,  towards  hydrogen 
chloride  (BuscH  and  Brandt),  A., 
i,  465. 
mixed  (Eibner  and  Laue),  A.,  i,  613. 
Azo-compounds,  amino-,  influence  of  sub- 
stitution on  the  formation  ( f  (Mor- 
gan and  Clayton),  T.,  1054;   P., 
174. 
o-carboxylic,   transformation    of,    into 
3-hydroxyindazyl  derivatives 

(Freundler),  a.,  i,  544. 
hydroxy-,    isomerism     among   (Pux- 

eddu),  a.,  i,  774. 
o-hydroxy-,    constitution  of  so-called 

(Oddo  and  Puxeddu),  A.,  i,  991. 
^-hydroxy-,  relation  between  qninone- 
hydrazones     and      (Borsche     and 
KiJHL),   A.,  i,  31,9. 
nitro-,  reduction  of  (Aktien-Gesell- 

SCHAFT  FiJR         AkILIN-FABRIK- 

ation),  a.,  i,  717. 

See  also  Polyazo-compounds. 
Azocyanamides,     aromatic    (Pierron), 

A.,  i,  772. 
Azo-derivatives    of  aromatic   hydroxy- 

acids,    reduction  of,    by  phenylhydr- 

azine  (Puxkddu),  A.,  i,  995. 
4':4'-Azodiphenyl,  4:4-rfmmino-,  audits 

s-diacetyl    derivative     and     additivt^ 

salts  (Willstatter  and  Kalb),  A.,  i, 

996. 
2:2'-Azodiphenylmethane,4:4'-rfmmino-, 

reduction  of  (Duval),  A.,  i,  314. 
Azo-dyes,    C,.2H904N3  and   CjjjHigO^NB, 

from      2-nitroresorcinol     and     diazo- 

benzene   cliloride  (Kauffmann    and 

DE  Pay),  a.,  i,  169. 
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Azo-dyes      from     aminoanthraqninone- 
sulphonic  acids  (Farbenfabriken 
voRM.    F.   Bayer  &  Co.),   A.,   i, 
323. 
from    »n-aminobenzeneazo-7n-tolui(line 
(Farbwerke  VORM.  Meister,  Lu- 
cius, &  Bruxixg),  a.,  i,  466. 
from    3:4-dichloroaniline    (Badische 
Anilin-  &    Soda-Fabrik),  A.,    i, 
121. 
from  3:4:6-trichloroai)iliiie  (Bapische 
AxiLix-  k   Soda-Fabrik),   A.,  i, 
322. 
from       nitro-r/i-phenylenediaminesul- 
phonic    acid    (Badische    Anilix- 
k  Soda-Fabrik),  A.,  i,  322. 
of  the  pyridine  series  (Baumert),  A., 

i,  909. 
general  method  of    determining    the 
constitution   of   (Schmidt),  A.,  i, 
62. 
combination  of  more  than  one   mole- 
cule of  a  diazo-   or   bis-diazo-com- 
pound  in  the  production  of  (Vaubel 
and  Scheuer),  A.,  i,  223. 
heat  of  combustion  and  constitutional 
formula  of  (Lemoult),  A.,  ii,  832. 
Azo-dyes,        o-hydroxy-         (Badische 
Amlin-  &  Soda-Fabrik),  A.,  i,  121. 
5  Azoeugenol,  derivatives  of  (Oddo  and 

PrxEDDu),   A  ,   i,   991. 
5  Azoisoeugenols  (Puxeddu),  A.,  i,  774. 
Azoimides  of  the  benzidine  series  (Vau- 

BEi,  and  Scheuer),  A.,  i,  323. 
Azophenols,   o-,   m-,   and  p-,  isomerism 
among  tli«  (WiLLSTArrEK  and  Bexz), 
A.,  i,  990. 
Azophenosafranine     {as-pheiiosa/raiiine) 
and  its  hydrochloride  (Barrier  and 
SisLEY),  A.,  i,  51,  989. 
Azotobacter,   chemical  processes  in  the 
assimilation  of  elementary  nitrogen  by 
(Stoklasa,  Tkxka,  and  VfTEK),  A., 
ii,  382. 
Axotometer  (Rupp),  A.,  ii,  802. 
Azozimes,   preparation  of  (PoNzio  and 

BusTi),  A.,  i,  855. 
Azozybenzene-4:4'-di8azoformanilide 

(HniiscHE  and  KiHL),  A.,  i,  320. 
^-Azoxybenzoic  acid,  (sters  (Voklaxd- 

EiO,  A.,  i,  318. 
p-Azozybenzylideneacetophenone  (Vou- 

LAXDEU),   A.,  i,  318. 
j'-Azoxycinnamic    acid,     esters    (Vor- 
lander),  a.,  i,  318  ;  (LehiiannX  A., 
ii,  430,  431. 
Azoxy-compoondi  (Vorlandkr),  A.,  i, 
317  ;  (Lehmans),   A.,    ii,   430,    431  ; 
(ANfJEi.1  and  Marchetti),  A.,  i,  716. 
Aznre-blae  in  methyl  alcohol,  action  of 
living  microbes  on  a  solution  of  (Ma- 
rino), A.,  ii,  189. 


Babbit  metal,  assav  of  (,YockET),  A.,  ii, 

581.  '  _  • 

volumetric  estimation  of  antimony  in 

(Yockey),  a.,  ii,  581,  903. 
Bacilli,   action  of  living,  on  a  solution 

of   azure-blue   in    methyl     alcohol 

(Marixo),  a.,  ii,  189. 
poisonous  action   of  formic   acid    on 

various  (Hennererg),  A.,  ii,  479. 
anaerobic  putrefactive,  importance  of 

strictly,  for  the  ripening  of  cheese 

(Rodella),  a.,  ii,  297. 
diphtheria  and  diphtheria-like,  action 

of  (Graham-Smith),  A.,  ii,  693. 
tubercle,    the   wax   of,  in  relation  to 

their  acid  resistance  (Ritchie),  A., 

ii,  190. 
typhoid,    detection    of,    in    drinking 

water  by  precipitation  with   ferric 

oxychloride  (Nieter),  A.,  ii,  383. 
typhoid    and    paratyjihoid,   and   sera 

(Boycott),  A.,  ii,  110. 
Bacillas,  new  pathogenic,  isolated  from 

an  enlarged  prostrate  glnnd  (Dud- 
geon), A.,  ii,  693. 
cloaece,    liquefaction    of     gelatin     by 

(MacConkey),  a.,  ii,  113. 
coli     communis,     chemistry     of    the 

(Leach),  A.,  ii,  568. 
enteriditis  of  Gartner,   toxin   of   the 

(Cathcaut),  a.,  ii,  297. 
lactis  aerogenes,  action  of,  on  dextrose 

and  mannitol  (H.arden  and  Wal- 

pole),  a.,  ii,  380. 
typhosus  simulans  (McNacoht),  A., 

ii,  190. 
tiolarius  cuxtonieus  (BrAaudat),  A., 

ii,  568. 
Backhousia  citriodora  from  Queensland, 

oil  of,  A.,  i,  297. 
Bacteria    in    the    acetic    acid     factoty 

(Henneberg),  a.,  ii,  475. 
in  milk  (MacConkey),  A.,  ii,  699. 
in   milk  and   in   water,  influence   of 

carbon  dioxide  under  high  pressure 

on  (Hoff.mann),  A.,  ii,  695. 
of   "  blown  "   tins  of  preserved   food 

(Cathcart),  a.,  ii,  699. 
apparatus  for  the  cultivation  of,  with 

high  oxygen  concentration  and  for 

the    determination    of  the   oxygen 

maxima  of  the   bacteria,    and   the 

pf'riods  at  which   they  are   killed 

at    higher    oxygen     concentrations 

(Meyer),  A.,  ii,  475. 
methane  as  carbon-food  and  source  of 

energy  for  (Sohngen),  A.,  ii,  42. 
energy-metabolism   in  certain    (Rub- 

ner),  a.,  ii,  568. 
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Bacteria,  destruction  of,  by  light  (Thiele 

and  Wolf),  A.,  ii,  567. 
agijlutination  of  (Dheyer   and   Jex- 

Blake),  a.,  ii,  98. 
action  of,  on  pepsin  (Papasotikiou), 

A.,  ii,  691. 
action  of  sodium  phenylpropiolate  on 

(KozAi),  A.,  ii,  380. 
decomposition   of  oblitine   by    (Kut- 

scher),  A.,  ii,  697. 
oxidation  of  hydrogen  and  methane  by 

(Kaserer),  a.,  ii,  113,  697. 
aerobic,   beliafiour   of,   towards   com- 
plete withdrawal  of  oxygen  (WlL- 

limsky),  a.,  ii,  113. 
anaerobic  nitrogen-absorting  (Hasel- 

HOFF  and  Bredemann),  A.,  ii,  698. 
denitrifying,  formation  of  crystals  in 

cultures  of  (Hutchinson),  A.,  ii, 

477. 
faecal,    gas   production   by,    on    sugar 
bouillon  (Herter  and    Ward), 
A.,  ii,  381. 

production  of  methyl  mercaptan  by, 
in    peptone   bouillon    (Herter), 
A.,  ii,   378. 
lactic   acid,    vitality  and   activity  of 

technical  (Wehmer),  A.,  ii,  879. 
nitrifying,  peat  as  a  medium  for  the 

production  of  (Muntz  and  Lain6), 

A.,  ii,  476. 
oligonitro[)hilous  and    mesonitrophil- 

ous,    in    the    soil    of    the     Roman 

Campagna  (Perotti),  A.,  ii,  190. 
soil,  utilisation  of  atmospheric  nitro- 
gen by  (Thiele),  A.,  ii,  114. 

See  also  Nitrification, 
quick-viuegar      and      wine      vinegar 

(Hennebekg),  a.,  ii,  475,  568. 
Voges   and    Proskauer's    reaction    for 

certain  (Harden),  A.,  ii,  380. 
See    also    Bacilli,     Bacillus,      Micro- 
organisms, and  Yeast. 
Bacterial  actions,  influence  of  calcium 

and    magnesium    salts    on    certain 

(Machida),  a.,  ii,  380. 
growth  and  concentration  of  nutrition 

(Ruber),  A.,  ii,  568. 
Bactericidal  action  of  stable  3  per  cent, 
hydrogen  peroxide  (Schmidt),  A.,  ii, 
698. 
Bax:tris  Phimcrianu,  fat  of  the  kernels  of 

(Sack),  A.,  ii,  386. 
Balance,    modified  Westphal,  for  solids 

and  liquids  (Williams),  A.,  ii,  277. 
Balances,  chemical  and  assay,  simple 
amingement  of  lenses  for  reading 
the  graduations  of  (Hollovvay),  A., 
ii,  221. 
Balance  Sheets  of  the  Chemical  Society 
and  of  the  Kescarch  Fund.  See 
Annual  General  Meeting,  T.,  740. 


Balanced  reactions,  new  type  of  (Simon), 

A.,  i,  404. 
Balata  (Caspari),  A.,  i,  100. 
Ballistite,    hydrolysis    of    (Silberrad 

and  Farmer),  T.,  1772  ;  P.,  270. 
Balsam,  copaiba  (Urz),  A.,  ii,  504. 

from   Surinam   (van    Itallie   and 
Nieuwland),  a.,  i,  596. 
See  also  Resins. 
Banana,  studies  on  the  (Bailey),  A.,  ii, 

385. 
ilz-Baptisin  and  v|/-Baptigenia  from  Bap- 

tisia  tinctoria  (Gorier),  A.,  i,  973. 
Barbituric  acid  and  its  5-alkyl  deriva- 
tives,   preparation  of    (Chemi.schk 
Fabrik    auf    Aktien   vorm.    E. 
Schering),  a.,  i,  893. 
acidic  constants  of  (Wood),  T.,  1835. 
derivatives,   preparation  of  (Merck), 
A.,  i,  537,  715. 
zsoBarbitaric  acid,  synthesis  of  (John- 
son and  McCollum),  A.,  i,  704. 
Barbituric  acids,  rfiimino-,  substituted, 

preparation  of  (Merck),  A.,  i,  715. 
Barium,    diff"usion    of,    in    sedimentary 
rocks  (Collot),  A.,  ii,  39. 
new  method  of  preparing  (Guntz),  A., 

ii,  87. 
preparation  of  pure,  from  its  suboxide 

(Guntz),  A.,  ii,  669. 
excretion  of  (Mendel  and  Sicher),  A., 
ii,  469. 
Barium    salts,     relative     solubility     of 
certain   sparingly    soluble    calcium 
salts  and  (Foote  aud  Menge),  A., 
ii,  353. 
gelatinous  (Neuberg  and  Nei.mann), 

A.,  ii,  753. 

rapid  and  exact  method  of  estimating 

(Tarugi    and    Bianchi),    A.,    ii, 

627. 

Barium  borates  (.\tterhero),  A.,ii,  281. 

borates  and  bromo-  and  chloro-borates 

(Ouvrard),  a.,  ii,  165. 
bromate,   chlorate,  and   iodate,   solu- 
bility of  (Trautz  and  AnschOtz), 
A.,  ii,  656. 
bromide  and  chloride,  mixed  crystals 
of  (Herbette),  A.,  i,  929  ;  ii,  669. 
carbonate,    dissociation    of    (FlNKEL- 
stein),  a.,  ii,  354  ;  (Boeke),  A., 
ii,  753. 
action     of     alkali     bromides     on 
(Taponier),  a.,  ii,  540. 
carbonate     and     sulphate,    equilibria 
between    potassium    chronnite    and 
(ScHOLTZ  and  Abegg),  A.,  ii,  602. 
ferrate,  properties  of  (Baschiehi),  A., 

ii,  857. 
iodide,  compounds  of,  with  niercuri>' 

iodide  (Duboin),  A.,  ii,  359,  673. 
«t6oxido  (Guntz),  A.,  ii,  669. 
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Barium  oxide  and  its  liydrates  (Bauer), 
A.,  ii,  26. 

aurvl  oxide,  crystallised  (Weigand), 
A.,  i,  136. 

aluminium  phosphate.    See  Gorceixite. 

pyrophosphates  (Pahl),  A.,  ii,  87. 

ilphate,    solubility   of,  in   hydrogen 

j>eroxide  (Gawalowski),  A.,  ii,  669. 

Barium,  precipitation  of,  as  sulphate  and 

its  separation  from  calcium  (Skra- 

BAL  and  Artmaxx),  A.,  ii,  804. 

<iparation     of,    as     chromate,     from 
calcium  and    strontium    (Skrabal 
and  Xeu.stadtl),  A.,  ii,  126. 
Barley,    valuation     of    (Blkisch     and 
Regensburgek),  a.,  ii,  135. 

manuring  experiments  on  (I^aiku- 
hara),  a.,  ii,  387  ;  (Bartsch),  A., 
ii,  481 ;  (v.  Feilitzex  ;  Wein),  A., 
ii,  487. 

degree  of  stimulating  action  of  man- 
ganese and  iron  salts  on  (Katayam.a), 
A.,  ii,  888. 

influence  of  manganese  and  iron 
sulphates  and  potassium  and  sodiuui 
silicates  on  (Voelcker),  A.,  ii,  883. 

relation  of  the  amount  of  nitrogen  to 
the  character  of  (Prior),  A.,  ii,  135. 

manurial  value  of  different  potassium 
compounds  for  (AsO),  A.,  ii,  891. 

amount  of  proteid  in,  and  potassium 
manuring  (Reitmair  ;   Wein),  A., 
ii,  484. 
Barley  stems,  formation  of  anthocyaniu 

in  (SrzrKi),  A.,  ii,  884. 
Barometer,  new  shortened,  with  repro- 
hicible  vacuum   combined    with   two 

iirms  of  the  compact  pressure  gauge 
Ubbelohde),  a.,  ii,  432. 
Barytes,  occurrence  of,  in  the  sediment- 
ary rocks  of  France  (Collot),  A., 
ii,  39. 

from  Maryland  (Schaller),  A.,  ii, 
369. 
Base,  CsHtOjN,  and  its  acyl  derivatives, 
from  the  action  of  light  on  nitro- 
benzene in  ethyl  alcoholic  solution 
(Ciamician  and  Silber),  A.,  i,  10. 

CgllgON,  and  its  additive  salts,  from 
dimethylol-2-picoline  (LlPr  and 
ZiRXGiBL),  A.,  i,  3S2. 

CjoH,7N,  from  pinene  (Wallacii  and 
Isaac),  A.,  i,  685. 

C'loHigONj,  from  pinene  (Lrach),  P., 
137. 

CjoHijON,  from  pulegonchydroxyl- 
aniine  (Semmlrr),  A.,  i,  970. 

CjsHgN,.  from  the  base,  C„H,jN, 
(Oktolkva),  a.,  i,  715. 

CjjH^yN,  from  the  action  of  ammonia 
on  isovalcraldehydc  (Tsciutschiba- 
bin;,  a.,  i,  452. 


Base,     CigHisNiSj,      C„H2oN4a,,      and 

C.2,;H3i)N4So,    from    as-disubstituted 

thiocaibamides  (Dost),  A.,  i,  351. 
Ci6His02^4'    ffoui   ethyl   isosuccinate 

and    o-phenylenediamine     (Meyer 

and  .Jaeger),  A.,  i,  766. 
CigHjgNj,    hydriodi'lfi    of,    from     the 

action  of  iodine   on   benzaldehyde- 

phenylhydrazone  in  pyridine   solu- 
tion (Ortoleva),  a.,  i,  715. 
C.20H15ON.2,  and  its  salts,  from  chryso- 

phenol  (DrxsTAX  and  Hewitt),' T., 

1478  ;  P.,  243. 
Bases,  formation  of,  from  acetophenone, 

formaldehyde,  and  ammonium  chlor- 
ide (SchaVer  and  Tollens),  A.,  i, 

574. 
formation    of,    from    aldehydes    and 

ketones  (Wallach,  Hijttxer,  and 

ALTEXBrRG),  A.,  i,  160. 
from  ox  muscle,   physiological  action 

of  (KrTSCHERandLoHM.A.>N),  A.,  ii, 

877. 
solubility  and  specific  rotatory  power 
1  of,  in  pyridine  and   other  solvents 

j  (Holty),  a.,  ii,  61. 

action  of,   on  chloral   hydrate   (EsK- 

laar),  a.  ,  i,  929. 
action     of,     on     thiocarbamides     (v. 

Walther     and     Stenz),     A.,     i, 

831. 
compounds  of,  with  bismuth  chloride 

(Vaxixo     and     Hartl),     A.,     i, 

574. 
compounds  of,  with  hydroferrocyanic, 

hydroferricyanic,  and  hydrocobalti- 

cyanic  acids  (Wagexer  and   ToL- 

LRXs),  A.,  i,  149. 
condensation  pro«lucts  of,  with  hydr- 

oxybenzyl  bromides,  relation  between 

the  constitution    and    stability    of 

(Auwers),  a.,  i,  258. 
compounds  of,   with   mercuric  iodide 

(Fran(;ois),  a.,  i,  644. 
coaipounds    of,    with    metallic    thio- 

cyanates  (Guo.s-smasx  and  HtxsE- 

ler),   a.,    i,    7  ;  (GRO.S.SMAXX  and 

ScHlJCK),  a.,  i,  629. 
compounds  of,  with  pilladous  bromide 

and  chloride  (Gltbier  and  Krell), 

A.,  i,  12,  244. 
condensation    products    of,    with    i(f- 

phenols  containing  strongly  negative 

suUstituting   groups   (ArwERS   and 

Schrotek),  A.,  i,  347. 
aromatic,  salts  of,   with   dicarboxylic 

acids  (Anselmino),  A.,  i,  493. 
cyclic,   affinity  constants    of    (Drdi- 

CHEN),  A.,  1,  539. 
tertiary   cyclic,   com|>ound8   of,    with 

palladic   chloride  (MoHLAU),  A.,  i, 

304. 
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Bases,  toxic,  detection  of,  in  nrine  (Krr- 
SCHER  and  Lohmann),iA.,  ii,  471, 
786,  875. 
See  also  Amines  and  Diamines. 
Basic  slag.     See  Slag,  basic. 
Bath,    constant    temperature,    for    low 

temperatures  (Given),  A.,  ii,  148. 
Bathofluors,  definition  of  term  (Fhances- 

CONI  and  Bargellini),  A.,  ii,  714. 
Beans,  Java,  Burma,  and  haricot,  pre- 
sence  and    detection  of  cyanogen   in 
(Tatlock     and    Thomson),     A.,    ii, 
711. 
Becquerel     rays.      See    under     Photo- 
chemistry. 
Beef  fat,  detection  of,  in  lard  (Dunlop), 
A.,  ii,  502. 
flesh,  proteids  of  (Trowbridge  and 
Grindley),  a.,  ii,  374. 
Beer,    detection    of    salicylic    acid     in 

(Gorki),  A.,  ii,  313. 
Bee's  wax.     See  Wax. 
Beet  molasses.     See  under  Molasses. 
Beetroot   (sugar),   consumption    of   nu- 
trients    by,    and     their     seedlings 
(Andrl^k,  Stanek,   and  Urban), 
A.,  ii,  300. 
destruction  of  nematodes  by  treating 
the  soil  with  carbon  disulphide  and 
its  eifect   on   (Wii.farth,  Romer, 
and  Wimmer),  A.,  ii,  485. 
retention    of   the   injurious    nitrogen 
compounds    of,    by    the    sap,    their 
stability  in  the  purification  process, 
and  their  increase  during  prolonged 
storage  of  the  roots  (AndrlIk  and 
Urban),  A.,  ii,  388. 
substitution  of  potassium  by  sodium 

in  (Urban),  A.,  ii,  576. 
estimation    of   sucrose    in    (Viviani 
and    Galeati  ;    Pellet),    A.,    ii, 
586. 
estimation  of  sugar  in  (Hoglund),  A., 
ii,  130. 
Beetroot  seeds,  composition  of  (Stroh- 
mer  and  Fallada),  A.,  ii,  484. 
apparatus   and    methods   for  the   in- 
vestigation   of    (Schrefeld),    A., 
ii,  130. 
Beetroot  shoots,   seed-,  and  beet  seed- 
lings, composition  of  (Fallada),  A., 
ii,  881. 
Behenic  acid,   bromo-  (Ponzio),  A.,  i, 

66. 
Benz-.     See  also  Benzo-,  Benzoyl-,  and 

under  the  parent  Substance. 
Benzaldehyde,  synthesis  of,  and  its  con- 
densation with  benzidine  (Gatter- 
mann),  a.,  i,  589. 
behaviour  of,  in  presence  of  iodoxy- 
benzene  and  under  the  inflnence  of 
light  (Mascarelli),  a.,  i,  962. 


Benzaldehyde,  electrolytic  oxidation  of 
(Law),  T.,  1443  ;  P.,  197. 

condensation  of,  with  acetonedicarb- 
oxylic  esters  in  presence  of  ammonia 
(Petrenko-Kritschenko  and  Zo- 
neff),  a.,  i,  452. 

reaction  of,  with  cinnamic  acid, 
quinoline,  and  2-methylquinoline 
in  sunlight  (Benrath),  A.,  i, 
535 

reactions  of,  with  glucosides  and 
sugars      (Alberda     van      Eken- 

STEIN      and      BLANKS.MA),      A.,      i, 
511. 
reactions       of,     with     hydroxy-acida 
(Alberda    van.    Ekenstein    and 
Blanksma),  a.,  i,  512. 
condensation  of,  with  2:4:6-trimethyl- 
pyridine  (KoENiGS  and  Bentheim), 
A.,  i,  37. 
estimation    of    small     quantities     of 
(HitRLSSEY),  A.,  ii,  312. 
Benzaldehyde, joamino-,  iV-acetyl  deriv- 
ative  of  (RtrpE   and    Siebel),    A., 
i,  858. 
^-chloro-,  77-hydroxy-,  and  o-  and  p- 
nitro-,    condensation    of,    with    di- 
benzyl  ketone  (Schimetschek),  A., 
i,  368. 
2-chloro-5-nitro-,      sulphonation      of, 
with  alkali  sulphites  (Farbwerke 
voRM.  Meister,  Ltrcius,  &  Brun- 
ing),  a.,  i,  512. 
hydroxy-derivatives,    sulphonic  esters 
of    (Badische    Anilin-    &    Soda- 
Fabrik).  a.,  i,  413. 
4-iodo-2-nitro-,  2-A-di-  and   2:4:6-<rJ- 
nitro-,     2:6-rfiDitro-4-amino-,     and 
2-nitro-4-hydroxy-,        and        their 
phcnylhydrazones  (Sachs  and  Kan- 
TORowicz),  A.,  i,  908. 
o-nitro-,  action  of,  on  dimethylaniline 
in  .presence  of  hydrochloric  acid 
(Zincke  and  Prenntzell),  A.,  i. 
110. 
action  of,  on  phenols  in  presence  of 
hydrogen   chloride   (Zincke  an  I 
Siebert),  a.,  i,  515. 
para-substituted       derivatives 
(Sachs  and  Kantorowicz),  A., 
i,  908. 
p-nitroso-,  condensation  of,  with   the 
three    nitroanilines     (Alway    and 
GoRTNEii),  A.,  i,  994. 
Benzaldehyde-4-diazoniam  salts,  2-nitro- 
and    2  6-rfniitro-    (Sachs    and    Kan- 
TOKowirz),  A.,  i,  908. 
Benzaldehydephenylhydraione,     action 
of  light  on  (Chattaway),  T.,  462  ; 
P.,  36. 
action  of  iodine  on,  in  pyridine  sola* 
tion  (Ortoleva),  A.,  i,  716. 
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Benzaldehydeplienylhydrazoiie,        com- 
pounds  of,    witli   triuitrobenzene  and 
trinitrotoluene,    and   its    picrate   and 
its  7?i-nitro-derivative  (Ciusa),  A.,  i, 
962. 
Beiualdeliydepheiiylliydrazone-/>-8til- 
phonic    acid,    2:4;64rinitro-    (Sachs 
and  Kaxtorowicz),  A.,  i,  909. 
Benzaldehyde-2-8alphonic  acid,  4-nitro-, 
potassium    salt    (Gkeen'    and    Ceos- 
land),  T.,  1606  ;  P.,  257. 
Benzaldehyde-Jrt-tolyl-liydraaone       and 
-semicarbazone       (Fakbenfabrikex 
VORM.  F.  Bayer  k  Co.),  A.,  i,  460. 
Benzald"oxime  and  m-nitro-,  oxidation 
of,    with    aniyl   nitrite    (MixuNXi 
and  Ciusa),  A.,  i,  187. 
action     of     nitrogen     tetroxide     on 

(Po.NZio),  A.,  i,  593. 
j^roxide  and  7«-nitro-  (Fbanzex  and 
Zimmermaxn),  A.,  i,  388;  (Poxzio 
and  BusTi),  A.,  i,  855. 
Benzamide,  formyl  derivative  {beiizoyl- 
aminoformaldehyde)  (Eixhorn,  Bisch- 
KOPFF,  and  SzELixsKi),  A.,  i,  246. 
Benzamide,   4-bromo-2:6-^uutro-3-hydr- 
oxy-  (BoRSCHE  and  Gahetz),  A.,  i, 
957. 
JV-chloro-,  and  its  reactions  (Mohr), 
A.,  i,  357. 
Benzanilide,  |7-amino-,  diazotisation  of, 
and     its     compound    with     azo-/3- 
naphthol  (Morgan  and  Wootton), 
P.,  23. 
;/-iodo-,    and    3:5-c?jnitro-    (Johnson 

and  Meade),  A.,  i,  852. 
thio-,    formation    and    behaviour    of 
(Ciusa),  A.,  i,  953. 
Benzanthronequinolins  (Badische  Aki- 

Lix-  k  Soda-Fabrik),  a.,  i,  889. 
Benzene  and  its  derivatives,  absorption 
of  the-<vapour3  of,  in  the  ultra-violet 
(Grebe),  A.,  ii,  410. 
specific  inductive  capacity  of  (Bra it- 
lard),  A.,  ii,  3. 
chlorination  of,  in  light  (Goldberg), 

A.,  ii,  513. 
retardation  of  the  chlorination  of,  by 
oxygen  (Luther  and  Goldberg), 
A.,  ii,  641. 
derivatives,  position-isomeric,  new  case 
of  form-analogy  and  miscibility  of 
(Jaeger),  A.,  i,  641, 
condition  of,  as  deduced  from  the 
magnetic  rotation  (Kadffhann), 
A.,  ii,  520. 
triozonides  of  (Harries),  A.,  1,  225. 
detection  and  estimation  of  toluene  in 
(Raikow  and  Qrkewitsch),  A.,  ii, 
310. 
estimation    of   carbon  disulpliido    in 
(Stavorincs),  a.,  ii,  680. 


Benzene,  estimation  of  carbon  disulphide 
and  total  sulphur  in  commercial  (John- 
son), A.,  ii,  799. 
Benzene,  o-  and  771-rfibromo-,  nitration  of 
(Holleman),  a.,  i,  345. 
0-  and  p;  0-  and  m-,  and  p-  and  m- 
bronionitro-,  fusion,  boiling  point  and 
vapour  composition  curves  (760  mm. 
pressure)  in  the  systems  (v.  Nar- 
bott),  a.,  ii,  147. 
tiibromonitro-,  six  isomeric,  crystalline 

forms  of  (Jaeger),  A.,  i,  641. 
4:6-rf2bromo-l:3-daiitro-  and  4-chloro- 
l:3:5-<n'bromo-2:6-rfinitro-,        com- 
pounds   of,    with    dimethylaniline 
(JACK.SON  and  Clarke),  P.,  83. 
mono-  and  rfi-chloro-,  as  solvents  for 

resins  (And]£s),  A.,  i,  154. 
(fichloronitro-derivatives,       crystallo- 
graphy of  (Jaeger),  A.,  i,  642. 
1 :2-rftchloro-4-nitro-,    preparation    of 

(Oehler),  a.,  i,  642. 
l:5-6?tchloro-2:4-rfantro-,     action      of 
pyridine    on     (Reitzenstein    and 
Rothschild),  A.,  i,  454. 
s-<nehloro<nnitro-,      compounds     of, 
with    methylaniline    and    pyridine 
(Jackson  and  Clarke),  P.,  84. 
halogen-nitro-derivatives  of  (Korneb), 
A.,  i,  640 ;  (KoRNERand  Gontardi), 
A.,i,  641. 
l:2-<:?ihydroxy-.     See  Catechol. 
l:3-rfniydroxy-.     See  Resorcinol. 
l:4-rfihydroxy-.     See  QuinoL 
l:2:3-<rjhydroxy-.     See  Pyrogallol. 
l:3:5-<rihydroxy-.   See  PhloroglucinoL 
nitro-,  action  of  light  on  (ClAlilclAN 
and  Silber),  A.,  i,  10. 
behaviour     of,     in     the     organism 

(Meyer),  A.,  ii,  244. 
detection    and    estimation    of,    in 
nitrotoluene  (Raikow  and  Ubke- 
witsch),  a.,  ii,  310. 
?n-rfinitro-,   electrolytic    reduction   of 

(Brand),  A.,  i,  80. 
0-  and^-rfinitro-,  reduction  of  (Meisen- 

heimek  and  Patzig),  A.,  i,  642. 
innitro-,  influence  of  substituents  in, 
on    the    formation    of    additire 
compounds  with  arylamines  (SuD- 
BOROuou  and  Picton),  T.,  583 ; 
P.,  84. 
additive  products  of,  with  aromatic 
substances    containing  the    side' 
chain    'CHiN*    (Ciusa),    A.,    i, 
962. 
additive  products  of  derivatives  o*", 
with    certain    aromatic    nitrogen 
compounds  (Ciusa  and  AaohTi- 
NF.LLI),  A.,  i,  891. 
4-Benzeneaio  8-aoetylamino-l  naphthol 
(Fichter  and  Gaof.uk),  A.,  i,  840. 
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Benzeneazoanilinophenyliminometliaiie 

and  its  p-mmw-  and  rfi-chloro-deriva- 
tives(BusCH  and  Brandt),  A.,  i,  466. 

4  Benzeneazo-antipyrine,  -5-cliloro-l- 
plienyl-3-methylpyrazole  alkylhal- 
oids,  and  -tMopyrine  (Micuaelis  and 
Sc'HLECHt),  a.,  i,  614. 

Benzene-^-azobenzaldelxyde,  vi-  and  p- 
nitro-,  and  their  oximes,  anils,  and 
TO-  and  j9-nitroanils  (Alway  and 
Gortner),  a.,  i,  995. 

Benzene-jo-azobeiizoylacetone-,2?-amino-, 
A'^-acetyl  derivative  of,  and  its  phenyl- 
hydrazone  (BiJLOW  and  Busse),  A.,  i, 
717. 

4-Benzeneazo-2-bronio-6-nitroplieiiol, 
preparation   of,   and    its    sodium   and 
potassium  salt.*!,  and  acetyl  and  benzoyl 
derivatives   (Hewitt  aud   Walker), 
T.,  183;  P.,  16. 

Benzene  o-azochlorobenzoic  acid 

(Fkeuxdler),  a.,  i,  544. 

Benzeneazo-ju-cyanoanilide,  -o-ethoxy- 
anilide,  -o-  and  -m-toluidides,  and 
-a-naphthylamide  (PiEKROx),A.,i,772. 

Benzene-5-azodimethyl-4:6-f?iamino-??i- 
xylene,  2>iiitro-  (Morgan  and  Clay- 
ton), T.,  1057;  P.,  174. 

Benzeneazo-4:6-dimetbylcoiiiiiariii  and 
0-,  m-,  and  j?-nitro-  (Hewitt  and 
Mitchell),  T.,  15. 

4-Benzeneazo-l:5-diplienyl-3-methyl- 
pyrazole,  ^-amino-,    A'^-acetyl   deriva- 
tive of  (BuLOW  and  Busse),  A.,  i,  717. 

Benzeneazodiphenyl-?)i-toluidine 
(Haeussermann),  a.,  i,  911. 

Benzeneazoeugenol,  bromo-,  chloro-,  and 
nitro-deiivatives  and  their  acetyl  com- 
pounds and  ethyl  ethers  (Oddo  and 
Puxeddu),  a.,  i.  992. 

Benzeneazo2'.9oeugenol  and  o-  and  ^-nitro- 
(Puxeddu),  a.,  i,  774. 

Benzeneazo-?/i-hydroxybeiizoic  acid,  and 
m-  and  ^-chloro-,  and  their  reduction 
(Puxeddu),  A.,  i,  995. 

Benzeneazo-l:3:6-?riTiydroxynaphtlial- 
ene  (Mkver  and  Hartmann),  A.,  i,  20. 

Benzeneazo-  l-hydroxy-2-naphthoic  acid, 
action  of  diazo-conijiounds  on,  and  its 
reduction  (Grandmoigin),  A.,  i,  997. 

Benzeneazo-4-methyl-a-naphthacoum- 
arin  and  o-,  m-,  andjw-nitro-  (Hewitt 
and  Mitchell),  T.,  17. 

Benzeneazo/S-naphthol,  o-,  to-,  and  p- 
nitro-,  preparation  of  (Hewitt  aud 
Mitchell),  T.,  1169;  P.,  170. 

;>  Benzeiieazo-7>i-nitrobenzoic  acid  and 
its  etliyl  ester  (Werneii  and  Peters), 
A.,  i,  220. 

Benzeneazo-o-nitrophenol,  action  of 
bromine  on  (Hewitt  and  Walkkr), 
T,  182;  P.,  16. 


Benzeneazo-i;-phenyl-,  -o-ethoxjrphenyl-, 
-o-naphthyl-,  and  -o-  and  -v/i-tolyl- 
carbamides  and  their  benzoyl  de- 
rivatives (Pierron),  a.,  i,  772. 

4-Benzeneazo-5-phenyl-3-metliyliso- 
oxazole,  ^^-araino-,   and   its  A''-acetyl 
derivative   (Bulow  and  Busse),  A., 
i,  717. 

Benzeneazophenyltrimethylammonitim 
salts  (V'orlander,  Logothetls,  and 
Perold),  a.,  i,  773. 

Benzeueazo*o-tliymotic  acid  and  its 
reduction  (Puxeddu),  A.,  i,  995. 

Benzeneazo- ?rt-toluidine,  7?i-aiuino-.  See 
7ft-Anilinoazo-?/i-toluidine. 

Benzene-)3-diazoaminonaplithalene-8- 
sulphonic  acid,  sodium  salt  (Smith), 
T.,  1507  ;  P.,  236. 

Benzenediazobis-diethyl-,  -dimethyl- 
and  -methylethyl-ketoximes  aud  -4- 
dimethylaminobenzaldoxune  (Bres- 
ler,  Friedemann,  and  Mai),  A.,  i, 
322. 

Benzenediazonium  salts.  See  Diazo- 
benzene  salts. 

Benzenediazo-^'-semicarbazinocamphor 
and     its     reactions     and    j:>-bromo-, 
^-chloro-,    and    o-,   to-,    and    p-nitro- 
derivatives    (Forster),  T.,  222;    P., 
31. 

Benzenebexacarboxylic  acid.  See  Mel- 
litic  acid. 

Benzene  nucleus,  effects  of  substituents 
in  the,  lecture  experiment  (Thiele), 
A.,  ii,  661. 

Benzene  ring,  problem  of  substitution  in 
the  (Holle.\ian),  A.,  i,  489. 

Benzenesulpbinic  acid,  o-cyano- 
( Walker  and  Smith),  T.,  355  ;  P., 
62. 

Benzenesulpbomethylguanidine 
(Ackermann),  a.,  i,  768.  ' 

Benzene sulpbonic  acid  and  chloride, 
o-cyano-,  preparation  and  reactions 
of  (Walker  and  Smith),  T.,  350  ; 
P.,  62. 
nienthyl  ester,  and  its  rotation  (Pat- 
terson and  Fkew),  T.,  332  ;  P., 
19. 
methyl  ester,  hydrolysis  of  (Prae- 
torius),  a.,  i,  736. 

Benzenesulphonic     acid,     2:3:4 :5-^e<ra- 
chloro-,  and  its  salts  (NoELTlNGand 
Battegay),  a.,  i,  221. 
o-cyano-,      amide     and      chloiide    of 
(Bradshaw),  a.,  i,  359. 

Benzenesulphon-methylpropyl- ,  and 
-ethyl-7t-  and  -uo-propyl-amides,  syn- 
thesis of  (Mulder),  A.,  i,  484. 

Benzenesulphonylaminoacetonitrile,  and 
itsalkyl  and  aoyl  derivatives  (Johnson 
and  McCoLLUM),  A.,  i,  156. 
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ct'-Benzenesalphonylaminobenzyl- 
amines,     preparation     of.     and     the 
action  of  nitrous  acid  on  (Morgax  and 
MiCKLETHWAIT),    T.,  1161  ;   P.,  174. 

Benzenesnlphony^fiaminomesitylene 
and  its  diazotisation  and  azo-y3-naph- 
thol  derivative  (Morgan  and  Mickle- 
thwait),  T.,  1299  ;  P.,  240. 

Benzene8ulphoiiyl-5-  and  -8-aminonaph- 
thalene-l-azo-jS -naphthols      (Morgan 

aiul  MiCKLETHWAIT),   T.,  9. 

Benzeiie8uIplionyI-a»-amiiiotolueiie-2-, 
-3-.  and  -4-azo-5-iiaplitliol8  (Morgan 
and    MiCKLETHWAIT),  T.,   1163  ;  P., 
174. 

4-Benzene8TilpIionyl-4:6-i2amino-7n- 
xylene  and  its  diazotisation  and  azo- 
3-iiai'lithol  derivative   (Morgan  and 
MiCKLKTHWAiT),  T.,  1296  ;  P.  240. 

l-Benzeiie8ulphoxiyI-2-ethoxypyrrolid- 
ine    (WoHL,  Schafer,  and  Thiele), 
A.,  i,  105. 

£o-Benzene8ulphonyl-o)-methyl-o-        and 
-/Ai-aminobenzylaniine8,  preparation  of, 
mid  their  diazotisation  (Morgan  and 
MiCKLETHWAIT).  T.,  Ild5  ;  P.,  174. 
Benzenesttlphonyl-^V'-metliyl-S- 
aminonaphthalene-l-azo-jS-naphthol 
(Morgan  and  Mickli;thwait),  T.,  12. 

Benzene8alphonylmethyl-a>-aininotoln- 
ene  2-  and   -3azo  /3-naplithols  (Mor- 
i;an  and  Mk.klethwait),  T.,  1167  ; 
P.,  174. 

4-Benzene8aIplioiiylmetliyl-4:6-c^Miimiio- 
> -xylene  and    its    diazotisation   and 
:izo-/3-naphthol    derivative     (Morgan 
and  MiCKLETHWAIT),  T.,  1297. 

B  enzenesulphonyl -A -methyl  a-naphthyl- 
amine,  8-nitro-,  and  -liS-naphthyl- 
enediamine  (Morgan    and    Mickle- 

THWAIT),  T.,  12. 
Benzene&alplionylmethyl-6-nitro-7n-4- 

xylidine      (Morgan     and    Mickle- 

thwait),  T.,  1297. 
Bensenesulphonyl-a-naplithylamine, 

5-  and  8-nitro-,  and    their   reduction 

(Morgan       and       Micklethwait), 

T.,  8. 
Benzene8alphonyliiaphthyIeiiediamine8, 

l:.*)-    and     1:8-,     diazo-dcrivatives     of 

(Morcan  and  Mkjklethwait),  T.,  4. 
BenzeneBulphonyl-4-nitro-o-toluidiiie 

(Morgan    and   Micklethwait),    T., 

1294. 
Benxene8alphonyl-2-iiitro-;>-tolaidine 

and   its    diazotisation    (Morgan   and 

Micklethwait).  T.,  1293. 
S-Benzenesalphonyl-2:4-toIylenedi- 

amine    and      its     diazotisation       and 

Rzo-/3-naphthol  derivative      (Morgan 

and   Micklkthwait),  T.,  1294;  P., 

240. 


Benzene-l:2:6-tricarboxylic    acid      See 

Hemimellitic  acid. 
Benzenylamino-oxime    (Wieland     and 

Bauer),  A.,  i,  412. 
4:4'-Benzenylbi8-l:3:5-plienyImeth>l- 
pyrazolone   and  jj-chloro-  and    nitro- 
derivatives    (MiCHAELis    and    Zilg), 
A.,  i,  216. 
Benzenylnitrosolic   acid   and     its   salts 

(Wieland  and  Bauer),  A.,  i,  412. 
Benzenyl-l:3:5-phenylmethylpyrazol- 
one-l':3'-phenylmethylpyrazole      and 
its  additive  salts  and    jD-chloio-    and 
nitro-derivatives       (Michaelis      and 
Zilg),  A.,  i,  216. 
Benzhydrol,      5-chloro-2-aniino-4'-hydr- 
ox)'-,       and       5-chloro-4'-hydroxy- 
(ZiNCKE     and     Siebert),     A.,     i, 
515. 
3:5-rf!;chloro-2-hydroxy-       (Anschutz 
and  Shore-s),  A.,  i,  516. 
Benzidine,  action  of,    on  dinitrophenyl- 
pyridinium  chloride  (Reitzenstein 
and  Rothschild),  A.,  i,  454. 
oxidation  of  (WiLLSTATTERand  Kalb), 

A.,  i,  996. 
condensation   of,   with  aromatic  alde- 
hydes (Gattermann),  a.,  i,  589. 
coupling   of,  with    aniline    (Vignon), 

A.,i,  391. 
chromate,   so-called,  and    allied  sub- 
stances (Moir),  P.,  258. 
diazo-derivatives  (Vignon),  A.,  i,  223. 
sulphate,    titration    of    (Biehringer 
and  Borsum),  A.,  ii,  637. 
Benzidine  dye8,  injection  of,  into  normal 

animals  (Bouffard),  A.,  ii,  694. 
Benzidinedi8ulphonic  acid,  Griess',  con- 
stitution of  (Schultz  and  Kohlhacs), 
A.,  i,  818. 
Benzidine     series,      azoimides     of    the 
(Vaubel     and     Scheuer),     A.,     i, 
323. 
Benzidine-2-8alphonic      acid      (Moir), 

P..  258. 
Benzidinesalphonic  acids,  action  of,  on 
dinitrophenylpyridinium  chloride 

(Reitze.ssteix     and     Rothschild), 
A.,  i,  454. 
Benzidinodi'S"batyronitrile      and      its 
amide  (Bucuekek  and  Groler),  A., 
i,  350. 
Benzil,  electrolytic  oxidation  of  (Law), 
T.,  1442;  P..  197. 
electrolytic   reduction   of  (Law),  T., 

1526. 
reduction  of,  by  aldehydes,  in  sunlight 
(Bekrath),  a.,  i,  635. 
Beniil,     frihydroxy-     (Nokltino     and 

Kaiheica),  a.,  i,  594. 
Benziminazole,  6-chloronitro-  (Fi.schkk 
and  Limmer),  A.,  i,  896. 


1072 


INDEX    OF   SUBJECTS. 


Benziminazoles,  synthesis  of  (Meldola), 

T.,  1938;  P.,  303. 

from  4:2-nitroaminodiphenylamine  (v. 

Walther  and  Kessler),  A.,  i,  898. 

and    their    resolution   (Fischer   and 

Romer),  a.,  i,  539  ;  (Fischer  and 

Limmer),  a.,  i,  895. 

Benzo-.     See  also  Benz-,  Benzoyl-,  and 

under  the  parent  Substance. 
jj-Benzobetaine  and  its  hydroxide,  methyl 
ester  of,   affinity  constants  of  (John- 
ston), A.,  ii,  733. 
Benzobetaines,  o-  and  m-,  affinity  con- 
stants of  (Gumming),  A.,  ii,  734. 
Benzocoeroxene,    o-    and    /S-Benzocoer- 
oxenols,    acetates   of,   and  a-  and   8- 
Benzocoeroxonium   ethyl    ethers    and 
their  ferrichlorides  (Latjbe),  A.,  i,  598. 
Benzocoeroxenes,   Benzocoeroxenols   and 
their    acetyl    derivatives,    Benzocoer- 
oxonols,  and  Benzocceroxonium  salts, 
a-and3-(DECKERandLAUBE),A.,i,689. 
Benzofulvenecarboxylic    acid    and    its 
methyl  ester  (Thiele  and  Eudiger), 
A.,  i,  586. 
Benzofuroin,    electrolytic    oxidation    of 

(Law),  T.,  1446;  P.,  197. 
Benzoic  acid,  use  of  Grignard's  reaction 
in    the  synthesis   of    (Meyer  and 
Togel),  a.,  i,  757. 
esterification  of,  by  means  of  alcoholic 
hydrogen  chloride  (Kailan),  A.,  ii, 
659, 
esterification  constant  of  (Wegschei- 

der  and  Kailan),  A.,  ii,  340. 
differentiation   of    the    two    pharma- 
ceutical (GoRMiMBOEUF  and  Gros- 
man),  a.,  ii,  636. 
Benzoic  acid,  salts,  solubility  of,  in  water 

(Pajetta),  a.,  i,  952. 
Benzoic  acid,  o-amino-.    See  Anthranilic 
acid, 
w-amino-,  and  its  methyl  derivatives 
and   esters,   affinity   constants   of 
(Gumming),  A.,  ii,  734. 
chloroethyl      ester      (Farbvverke 
vorm.      Mkister,     Lucius,     & 
Droning),  A.,  i,  846. 
0-  and  m-aniino-,  alkamine  esters  of, 
preparation  of  (Farbwerke  vokm. 
Meistek,  Lucius    &  Brunino), 
A.,  i,  845. 
JV^-alkylated    alkamine    esters    of, 
preparation  of  (  Fa  rbwerk  e  vorm. 
Meister,  Lucius,  &  BRiiNiNo), 
A.,  i,  846. 
2)-amino-,  and  its  methyl  derivatives, 
affinity  constants  of  (Johnston), 
A.,  ii,  733  ;  (Walker),  A.,  ii,  735. 
alkamine     esters,      preparation     of 
(Farbwerke    vorm.    Meister, 
Lucius,  &  BrOnino),  A.,  i,  847i 


Benzoic  acid,  o-,  m-,  and^-amino-  and  o-, 

?«-,  and  ^-hydroxy-,  relative  rates 

of  oxidation  of  (Bradshaw),  A.,  i, 

360. 

6-amino-3-hydroxy-,      formation      of 

(Puxeddu),  a.,  i,  996. 
isomeric    dihromo-,    menthyl    eaters, 
rotation  of  (Gohen  and  Zortman), 
T.,  47. 
7?i-  and  p-bromoth*?-  and  m-nitrothio- 
(Johnson,  Bateman,  Palmer,  and 
Brautlecht),  a.,  i,  954. 
isomeric  chloronitro  -  derivatives, 

menthyl  esters,  rotation  of  (CoHEX 
and  Armes),  T.,  454;  P.,  74. 
4-chloro-3-nitro-,  ethyl  ester,  condens- 
ation    of,     with     phenylhydrazine 
(Werner  and  Peters),  A.,  i,  220. 
2?-halogenated,  methyl  esters  (Jaeger), 

A.,  i,  273. 
hydroxy-derivatives,    oxidation     pro- 
ducts of  (Perkin),T.,  251;  P.,  41. 
sulphonio      esters     of     (Badische 
Anilin-  &  Soda-Fabrik),  A.,  i, 
413. 
o-hydroxy-.     See  Salicylic  acid. 
3:4:5-<n'liydroxy-.     See  Gallic  acid. 
2;4-,  2:6-,  and   3:5-dinitYo-,  menthyl 
esters,    rotation     of    (Cohen    and 
Armes),  T.,  1479;  P.,  241. 
o-nitroso-,     and    its     methyl     ester 

(Heller  and  Mayer),  A.,  i,  585. 
dithio-.     See  Plienylcarbithionic  acid. 
Benzoic    arsenioas   anhydride  (Pictet 

and  Bon),  A.,  i,  3. 
o-Benzoic     sulphinide     {"saccharin"), 
apparatus  lor  the  complete  extrac- 
tion of  liquids  containing  (Duyk), 
A.,  ii,  407. 
test  for  (Kastle),  A.,  ii,  503. 
o-Benzoic    sulphinide,    fluoro-  (Holle- 

man),  a.,  i,  942. 
Benzoin  and  its  ethyl  and  acetyl  deriva- 
tives, electrolytic  oxidation  of  (Law), 
T.,  1440;  P.,  197. 
Benzonitrile,  4-bromo-2:6-c?u)itro-3- 

hydroxy-,  and  its  aniline  salt,  2:6- 
rfmitro-3-hydroxy-,  and   its  aniline 
salt    and    acetate     (Borsche    and 
Gahrtz),  a.,  i,  957. 
2:4:6-^ruiitro-3-hydroxy-.     See  Picric 
acid,  cyano-. 
Benzophenone  derivatives  (Perkin  and 
Weizmann),   T.,    1649;    P.,    269; 
(Peukin  and  Robinson),  P.,  305. 
chloride,    condensation    of,    with    a- 
naphthol  (Shrimpton),  A.,  i,  659. 
condensation  of,  with  a-  and  )3-naph- 
tliols  and  their  sodium  derivatives 
(Clouoh),  T.,  771  ;  P.,  109. 
semicarbazone  (Blaise  and  Couhtot)/ 
A;,  i,  795. 
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Beiuophenone,    |>-bromo-     (Coxe    and 
Long),  A.,  i,  424. 

5:5-di'hTomo-2:2'-dihjdioxy-  (DiELS 
and  Rosenmund),  A.,  i,  674. 

3-bromo-4-hydroiy-,  3:5-(fibromo-4- 
hydroxy-,  andjD-hydroxy-,  and  their 
salts  (Hantzsch  and  Blackler), 
A.,  i,  857. 

5-chloro-2-amino-4'-hydroiy-,  and  its 
derivatives.and  5-chIoro-  4-hydroxy-, 
and  its  acetyl  derivative  (ZlxcKE 
and  Siebert),  A.,  i,  515. 

2-chloro-5-uitro-,  and  its  conversion 
into  nitrophenylacridine  derivatives 
(Ullmaxx  and  Ernst),  A.,  i,  205. 

2-chloro-3 :5-</untro-,  and  its  conver- 
sion into  dinitroplienylacridine  deriv- 
atives (Ullmanx  and  Broido),  A., 
i,  188. 

3:5-rfihalogen-2-hydroxy-,  and  their 
oxiiiies  and  phenylhydrazones  (Ax- 
scHUTZ,  Shores,  Lowexberg,  and 
ScHMiTz),  A.,  i,  516. 

o-nitro-,  and  its  reduction  products 
(Baezxer  and  Gardiol),  A.,  i, 
673. 

3:5-(finitro-2-anuno-    (Ullmanx    and 
Broido),  A.,  i,  188. 
Benzopinacolins,  a-  and  $-,  constitution 

of  (Wertheimer),  a.,  i,  271  ;  (Del- 
acre),  A.,  i,  518. 
Benzopyran    derivatives    (Bulow    and 
Schmid),  a.,  i,  201. 

quinonoid  (Bulow  and  ScHMin),  A., 
i,  598. 

Benzoqainone,  tetrahTomo-,  derivatives 
of  (Jacksox  and  Eusse),  A.,  i,  288. 

tetrachloTo-,  derivatives  of  (Jacksox 
and  MacLauris),  A.,  i,  97. 

hydroxy-,  and  its  acetyl  derivati%'e 
(Perkix  and  Steven),  T.,  803  ; 
P.,   114. 

Benzoqainone,  dihTomodicja.iio-, 

chlororficyano-,  rfichlororftcyano-,  and 

f/icyano-    (Thiele    and     Guxther), 

A.,  i,  743. 
j>-Benzoqainoneazin6  and  its  quinhydr- 

one    (WiLLSTAiTER    and    Benz),    A., 

i,  997. 
^-Benzoqainonedicarbozylic     acid,    an- 
hydride  and   imide  of  (Thielb  and 

Gunthkr),  a.,  i,  745. 
^-Benzoqainoneimide,  amino-,   salts  of 

(Kkiii'.mann  and  Praoer),  A.,  i,  967. 
Benzoqoinoneozime  (nitrosophenol) 

(SLriTKi'.),    A.,   i,  255. 
j)Benzothiazole8,  new  method  of  prepar- 
ing (Sciimidi),  a.,  i,  711. 
Benzothiazole-2-propionic  acid  and  its 

salts,  methyl  ester,  anilide,  and  thio- 

anilide  (Reisskbt  and  MoRl'),  A.,  i, 

827. 

XC.  ii. 


Benzo-o-  and  -;7-tolaidide8,  3:5-c?mitro- 
(Johxsox  and  Meade),  A.,  i,  853. 

Benzotrichloride,  2:5-rfichloro-  (Ax- 
.schctz  and  Axspach),  A.,  i,  503. 

Benzozazole,  methiodide  (Fischer  and 
Komer),  a.,  i,  541. 

Benzozy-.     See  Benzoyloxy-. 

Benzoyl-.  See  also  Benz-,  Benzo-,  and 
under  the  parent  Substance. 

Benzoyl  chlorides,  di-o-substituted, 
steric  hindrance  in  the  interaction 
of  menthol  with  (Cohex),  T., 
1482. 
nitrate,  preparation  and  reactions  of 
(Fraxcls),  T.,  i. 

Benzoylacetic  acid,  ethyl  ester,  condens- 
ation of,  with  anthranilic  acid  (v. 
Niementowski),  a.,  i,  38. 

Benzoylacetone  derivatives  (Issoglio), 
A.,  i,   862. 

Benzoylacetonylacetic  acid,  ethyl  ester, 
synthetical  experiments  with 

(Boi:sche  and  Pels),  A.,  i,  509. 

Benzoylacrylic  acid  and  its  methyl  ester 
and  phenylhydrazone  and  Pechmann's 
dye  from  (Kozniewski  and  March- 
lewski),  a.,  i,  759. 

o-Benzoylbenzoic  acid,  bromo-  and 
bromonitro-derivatives  (KuxcKELL 
and  Knigge),   A.,  i,  180. 

Benzoyl  isobutyric  acid,  ethyl  ester 
(Bi.ALSE  and  Courtot),  A.,  i,  795. 

Benzoylcarbamide,  j!>-bromo-  (JoHXSON 
and  Jamiesox),  A.,  i,  352. 

Benzoylcarbinol,  behaviour  of,  towards 
alkalis  and  oxidising  agents  (Evaxs), 
A.,  i,  269. 

l-Benzoyl-l:2-dihydroqainoline  (Bex- 
rath),  A.,  i,  535. 

Benzo7ldiozindole(HELLERandMATEB), 
A.,  i,  585. 

Benzoyldiphenylamide,  3:5-<^!nitro- 

(Johxsox,    Meade,   and  Chalker), 
A.,  i,  853. 

Benzoyldiphenylbromomethane  (Wer- 
ner and  Gerhardt),  A.,  i,   436. 

Benzoyldiphenylcarbinol,  methyl  and 
elliyl  esters  of  (Werner  and  Ger- 
hardt), H.,  i,  436. 

Benzoyldiphenylene  ■  bromomethane 
and  -carbinol,  methyl  ether  of  (Web- 
XER  and  Schulkr),  A.,  i,  436. 

Benzoylenebenziminazole  (Thiele  and 
Fai.k),  A.,  i,  751. 

o-Benzoylenetoliminazole  and  ita  plat- 
inichloride  ^THIELE  and  Falk),  A.,  i, 
752. 

Benzoylflaorene(WERNKRandScHdLER), 
A.,  i,  436. 

Benzoyl  formaldehyde,  behaviour  of, 
towards  oxidising  agents  (Evan.s),  A., 
i,  270. 

72 
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Benzoylglycolylaminoacetic  acid,  ethyl 

ester  (Cuiixius  and  Dabapsky),  A.,  i, 

403. 
Benzoylglycolylglycylglycine,       ethyl 

ester  (Cuktius  and  Thompson),   A., 

i,  404. 
Benzoyl   groups,    direct    estimation    of 

(Meyer  and  Hartmann),  A.,  ii,  58. 
Benzoylmethylanilide,  3:5-c?mitro- 

(JoiiNsox,   Meade,   and    Chalker), 

A.,  i,  853. 
Benzoyl-a-naphthylamide,    3 :5-<?znitro- 

(JoHxsoN,    Meade,    and  Chalker), 

A.,  i,  853. 
o-Benzoyloxybenzoic    acid  (benzoylsali- 

cylic  acid)  (Hoffmann,  La  Roche  & 

Co.),  A.,  i,  669. 
S-Benzoyloxy-l-phenylbenzoxazole 

(Kauffmann  and  de  Pay),  A.,  i,  168. 
o-Benzoyl-A/3-peiitenoic  acid,  7-amino-, 

ethyl  ester  (Borsche  and  Fels),  A., 

i,  509. 
6-Benzoylphenoxazine,    3-nitro-     (Ull- 

MANN  and  Broido),  A.,  i,  190. 
Benzoylphenylcarbamide  (Mohr),  A.,  i, 

252. 
l-Benzoylphthalazine    and     its     oxime 

and  their  additive  salts  (Lieck),  A.,  i, 

50. 
3-Benzoylpicolinamide  (Kirpal),  A.,  i, 

694. 
Benzoylpiperidoethanol,  7?i-aniino- 

(Farbwekke  vorm.  Meister, Lucius, 

&  Bruning),  a.,  i,  846. 
Benzoylpropionic  acids,  a-  and  fi-,  ethyl 

esters  and  salts,  .synthesis  of  (Meyer 

and  Togel),  i,  758. 
3-Benzoylpyridine,    2-amino-     and     2- 

hydroxy-  (Kirpal),  A.,  i,  694. 
2-Benzoylp3rridineoxime  and  its  metallic 

derivatives  (T.schugaeff),  A.,  i,  984. 
Benzoylpyrnvic  acid  {acetophcnoneoocalic 

acid),  ethyl  ester,  action  of  benzalde- 

hydeon  (Ruhemann),  T.,  1243;  P., 

198. 
Benzoylsalicylic  acid.     See  o-Benzoyl- 

oxybenzoic  acid. 
Benzoylthebaol       and      its       quinone 

(PscHORR  and  Haas),  A.,  i,  204. 
BenzoyWithiocarbamic  acid,  in-  and  p- 

bromo-,  and  7H-nitro-,  esters  (Johnson, 

Bate.man,     Palmer,     and     Braut- 

leciit).  A.,  i,  954. 
Benzyl  acetate,  5-nitro-2-hydroxy-, 
bromide,  m-bromoo-hydroxy-,  and 
its  urethane,  3-bromo-5-nitro-,  3- 
nitro-4-hydroxy-,  and  5-nitro-2- 
hydroxy-,  and  chloride,  3-nitro-4- 
hydroxy-,  and  5-nitro-2-hydroxy- 
(Auwers),  a.,  i,  838. 

alcohol,  3:5-rfichloro-p-hydroxy-,  ethyl 
ether  of  (Mettlpr),  A.,  i,  851. 


Benzyl   alcohol,  o-hydroxy-.     See   Sali- 
genin. 
bromide,  3:5-(£ibromo-2-  and  -4-hydr- 
oxy-  and  tetrahromo-o-,  -in-,  and 
-^?-hydroxy-,  condensation  of, with 
bases  (Auwers  and  Schroter), 
A.,  i,  259. 
3-bromo-5-nitro-4-hydroxy-,      com- 
pounds of,  with  amines,  and  their 
acetates  (  Al^vers  and  Schroter), 
A.,  i,  347. 
bromides,  hydroxy-,  condensation  of, 
with    organic    bases,     relation    be- 
tween      the       constitution       and 
stability  of  (Auwers),  A.,  i,  258. 
chloride,  action  of,  on  aminophenols 
(Bakunin),  a.,  i,  496. 
o-mono-  and  op-di--n(tro-,  conversion 
of,      into      acridine     derivatives 
(Baf.zner,  Gardiol,  and  Gueor- 
guieff),  a.,  i,  699. 
cyanide.     See  Phenylacetonitrile. 
iodide,  action   of,  on  nitrogen  iodide 
(Silberrad  and  Smart),  T.,  172  ; 
P.,  15. 
^-cyano-  (Freund  and  Reitz),  A.,  i, 
602. 
mercaptan,  nitrite,  and  sulphide,  tetra- 
bronio-ja-hydroxy-,  and  theu-  acetyl 
derivatives  (Zincke  andBoTTCHER), 
A.,  i,  167. 
Benzylacetoacetic    acid,     tetrdhroxao-p- 
hydroxy-,    ethyl   ester    (Zincke   and 
Bottcher),  a.,  i,  166. 
Benzylacetone,     <<"/rrtbromo-;?-hydroxy-, 
and    its   acetyl   derivative  (ZiNCKE 
and  Bottcher),  A.,  i,  166. 
isonitroso-,    preparation  of    (PoNZio), 
A.,  i,  66. 
Benzylamine,  A^-formyl  derivative  (van 
Komburgh;    van   Romburgh   and 
VAN  Dorssen),  a.,  i,  3. 
amino-,  aminohydrrxy-,  hydroxy-,  and 
nitrohydroxy-derivatives  and    their 
A^-acyl       derivatives       (Einhorx, 

BiSCHKOPFF,     SZELINSKI,      SCHUPP, 

Ladisch,  and  Mauermayer),  A.,  i, 
246. 

3-amino-2  hydroxy-,  and  its  w- benzoyl 
derivative  (ElNHORN),  A.,  i,  658. 
Benzylaminecarboxylic      acid,     A'-acyl 

derivatives  of  (Einhorn,  Bischkopff, 

SzELiNSKi,  and  Mauermatkr),  A.,  i, 

247. 
i8-Benzylaniino-;8-amyl-    and   -/3-liexyl- 

acrylonitriles   (^Ioureu  and  Lazen- 

NEC),  A.,  i,  956. 
Benzylaminobutyric   acid,   benzylamide 

of  (Sani),  a.,  ),  653. 
3-Benzylamino-l:4-diphenyl-4:6-di- 

hydro-l:2:4-triazole,  Shydroxy- 

(Bu.sch  and  Mehrtens),  A.,  i,  116. 
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Benzylaminoformic  acid,  esters  (Weeb- 

MAN  and  Jo.NGKEEs),  A.,  i,  665. 
^-Benzylaminophenol     and    its    hydro- 
chloride (Bakuxi-V),  a.,  i,  496. 
3-Beiizylainino-y3  phenylacrylic       acid, 

ethyl  ester,  and  -yS-phenylacrylonitrile 

(MouREU  and  Lazexnec),  A.,  i,  956. 
Beazylaniline    and    its  i\'-nitroso-   and 
lormyl  derivatives  (Wallach),  A. ,  i, 
161. 

crystallographic  constants  of,  and 
its  miscib.lity  in  the  solid  state 
(Jaeger),  A.,  i,  112. 

fe^rabromo-p-hydroxy-   (Zixcke     and 
Bottchek),  a.,  i,  166. 
Benzyl-o-anisidine     and     its  allyl  and 

methyl   derivatives    (Wedekind   and 

Frohlich),  a.,  i,  162. 
Benzylanisylideneindene    (Thiele  and 

BuHNEK),  A.,  i,  571. 
Benzylarsine    bisulphide    and    Benzyl- 
arsenic  acid  (Dehn  and  MgGrath), 

A.,  i,  341. 
l-Benzyl-3-benzylideneindene    (Thiele 
and  BChner),  A.,  i,  569. 

(fi-;:59'-nitro-a-hydroxy-   (Thiele   and 
BtJHNER),  A.,  i,  571. 
Benzylbomeols,    a-    and  $-,    and   their 

dehydration    (Haller    and    Bauer), 

A.,  i,  440. 
3-Benzyli>obutyric  acid,  a-amino-,  and 

its  nitrile,    hydiochloride  of  (Jawe- 

loff),  a.,  i,  427. 
Benzylcamphenes,    o-   and  $-  (Hallee 

and  Batkr),  A.,  i,  440. 
Benzylcarbithionic   acid  and    its  salts 

(HouBEX  and  Pohl),  A.,  i,  847. 
Benzyl  dibenzyl  ketone.     See   ayS-Tri- 

{ihenyl-0-butanone. 
Benzyldiethylamine,  5-nitro-2-hydroxy- 

^ElNHuKN,     BlSCHKOPFF,      aiul       SzE- 

LiN.SKi),  A.,  i,  247. 
Benzyldiafethylaminodimethylcarbinol 

and    its    benzoyl    derivative,     hydro- 
chloride of  (Rikdel),  a.,  i,  632. 
S-B«nzyl-)3^-dimethyl-A^-lieptadien*, 

8-hydroxy-   (v.    Fellenberg),  A.,  i, 

567. 
7-Benzyl-aa-dimethylTinylacetic     acid. 

See    5-I'henyl-oo-dimethyl-A^-penteu- 

oic  aidd. 
oBenzylenebenziminazole  and  its  s&lts 

(Thiei-e  and  Falk),  A.,  i,  751. 
Benzyleneimide,  new  synthesis  of,  and 

its  nitroso-di-rivative  (Orloff),  A.,  i, 

420. 
Benzylethylaalphone    (Fromm  and  de 

SEIXA.S  Palma),  A.,  i,  819. 
Benzylfluorene  (Thiele   and   Hknlk), 

A.,  i,  572. 
9-B«nzylflaorene  alcohol  (Ullmann  and 

V.  Wi-kstemberoer),  a.,  i,  77. 


jS-Benzylglutaric  acid  and  its  ethyl  ester, 
anhydride,  acid  a-naphthylamide,  and 
nitro-componnd  (Vorlander  and 
Struxxk),  a.,  i,  367. 

BenzylCT/c/ohexylamine  and  its  formyl 
derivative  (Wai.lach),  A.,  i,  160. 

1-Benzylhydrocotamine  and  its  hydr- 
iodirle  (Freuxd  and  Keitz),  A.,  i, 
601. 

Benzylidene  diacetate,  o-nitro-  (Baku- 
NiN  and  Parlati),  A.,  i,  664. 

Benzylideneacetone,  ^'-amino-,  and  its 
oxinie,  hydrazone,  acyl,  and  thio- 
I  carbamide  derivatives  (Rcpe  and 
I  Siebel),  a.,  i,  858. 
\  Benzylideneacetophenone,  m-  and  p- 
i  amino-,  and  their  acetyl  derivatives 
j  and  oxime,  and  oxiniido-oxime  of  the 
^-compound  (Rupe  and  Porai-Kos- 
I       chitz),  a.,  i,  754. 

Benzylideneacetylketophenylparacone. 
See  Ketobenzylideueacetylphenylpara- 
cone. 

5  Benzylideneamino-2:6  dioxy-3-meth- 
ylpyrimidine,      4-anjino-,    and    -1-3- 
dimethylpyrimidine,  4-amino-  and  4- 
amino-2-hydroxy-  (Traube  and  Nit- 
hack),  A.,  i,  214. 

l-Benzylideneamino-2-plienyl-2:3-naph- 
thaglyozaline  and  its  additive  salts 
and  o-hydroxy- and  o-nitro-derivatives 
(Fraxzex),  a.,  i,  707. 

Benzylidene-aniline  and  -benzidine,  tri- 
nitro-  (Sachs  and  Kantorowicz),  A., 
i,  909. 

Benzylideneaniline  picrate  (Cicsa),  A., 
i,  962. 

Benzylideneanthrone  and  7n-nitro-  (Hal- 
ler and  Padova),  A.,  i,  24. 

Benzylideneazine,  compound  of,  with 
trinitrotoluene  and  its  picrate  (CicsA), 
A.,  i,  962. 

Benzylidenebisdiazomethane,     7/t-nitro- 

(KlHE.MAXX),  T.,  1273. 

Benzylidenebisphenylmethylpyrazolone, 

o-hydroxy-  (Bktti  and  MuxDici),  A., 

i,  544. 
BenzylidenebiB-l-phenyl-S-methyM- 

pyrazoloae,  2:5-(/ichIoro-6-nitro-  (Mi- 

cHAEi.is  and  Ziu;).  A.,  i,  217. 
4-Benzylidenebi8l-piienyI-3-methyl-6- 

pyrazolone  (Beth),  A.,  i,  985. 
Benzylidenecarbamidozime,     properties 

of,  and  action  of  water  on  (CoNDl'CH^), 

A.,  i.  593. 
Benzylidenedibensyl  ketone.     See  ayS- 

TripIu'nyl-Ay-butyIcne-)3-one. 
S-Benzylidene-/3Cdiniethyl-A0<-heptadi- 

ene    v.  FEi.LEMiERf!),  A.,  i,  5(58, 
Benzylideneflnorene  an  1   its  dibrnmide 

and  picrate  (.Thielk  and  Henle),  A., 

i,  571. 
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9-Benzylidenefluorene  (Ullmann  and  v. 

Wurstembekger),  a.,  i,  77. 
Benzylidenegallacetophenone,       3 :  i-di- 

hydroxy-,  methylene  ether  of,  and  its 

triacetyl  derivative  (Hupe  and  Veit), 

A.,  i,  435. 
Benzylidene-mono-    and     -di-gallaceto- 

phenones,  nitro-derivatives  and  their 

acetyl  compounds  (Rupe  and  Veit), 

A.,  i,  435. 
iS  Benzylideneglutaric     acid     and     its 

anhydride,  anil,  and  salts  (Muller), 

A.,  i,  960. 
Benzylidenemethylenedioxy-a  hydrind- 

one  (Perkix  and  Kobin-son"),  P.,  160. 
a-Benzylidene-)3-metliyIglutacoiiic    acid 

(Feist  and  Beyer),  A.,  i,  336. 
S-Benzylidene- 1  -methylindene    (Th iele 

and  Buhner,)  A.,  i,  570. 
Benzylidene-o-methylquinaldine.        See 

2-Styryl-8-methylquinoline. 
3-Benzylideneoxiiidole,    o-amino-.      See 

o-Phenylcinnamic    anhydride,    o:2-di- 

ainino-. 
Benzylidene-l-phenyl-3-inethyl-5-pyr- 

azolone,      2:5-c?ichloro-3-nitro-      (Mi- 

chaelis  and  Zilg),  A.,  i,  217. 
Benzylidenequinaldine.      See   2-Styryl- 

quinoline. 
Benzylidenerhodanic  acid,  o-amino-  and 
??i-nitro-  (Bargellini),  A.,  i,  536. 

m-  and  ^-hydroxy- (Bargellini),  A., 
i,  384. 
Benzylidenetetrazoline,       formula       of 

(PiUHEMann),  a.,  i,  465. 
l-Benzy lindane  and  its  dibromide   and 

nitrosoehloride  (Thiele  and  BiJHNEK), 

A.,  i,  569. 
l-Benzyl-2-metliylbenzimiiiazoIe,  i:7-di- 

iiitro-6-liydroxy-,  synthesis  of  (Mel- 

dola),  T.,  1940. 
Benzylmethylchlorometliylcarbinol 

(Rikdel),  a.,  i,  632. 
l-Beiizyl-4-metiiyk?/cZohexane-2-one 

and  its  oxime  and  seniicavbazone,  and 

1-carboxyIic  acid,  ethyl  ester  and  its 

;>-nitro-uerivative  (Kcirz  and  Kayser), 

A.,  i,  667. 
4-Benzyl-l-methyl-4-c2/c/ohexanol      and 

its  phenylcarbamate  and  -cyclohexeue 

(Sabatier  and  Mailhe),  A.,  i,  255. 
Benzyl-l-methylc2/c/ohexyl-3-amine 

(Wallacii),  a.,  i,  161. 
S-Benzyl-l-methylindene    (Tiiiele   and 

BChner),  a.,  i,  570. 
/B-Benzyl-S-methyi-Av-pentene,    3-hydr- 

oxy-,  and  /3-Benzyl-5-metliyI-A«y-pent- 

adiene  (v.  Kei.i.kniier<0,  A.,  i,  567. 
Benzylmethylsulphone  (Promm  and  de 

Sk.ixas  Palma),  a.,  i,  819. 
Benzyl-3-naphthol,  amino-,  resolution  of 

(Betti),  a.,  j,  950, 


o-Ar-Benzylnaphtliylaiiiine,     4-bromo-2- 

nitro-,   and  its  acetyl  derivative  and 

nitrosoamine    (Meldola),    T.,    1436; 

P.,  245. 
l-Benzyloxy-2:6-dimetliyl-4-pyridone- 

3:5-dicarboxylic     acid,     ethyl     ester 

(Palazzo),  A.,  i,  701. 
1-Benzylphthalazine    and    its    additive 

salts  and  4-iodo-  (Lieok),  A.,  i,  50. 
Benzylpiperidines,    hydroxy-    (Auwers 

and  Dombrowski),  A.,  i,  380. 
4-Benzylpyridiiiium  salts,  2:3:5 -.G-tetra- 

chlorohydroxy-  (ZiNCKEand  Hunke), 

A.,  i,  738. 
Benzylsulphinic    acid      and    its    salts 

(Fromm  and  de  Seixas  Palm  a),  A., 

i,  819. 
Benzylsulphonic  acid,  anilide,o-phenetid- 

ide,   and  ji>-toluidide  of  (Fromm   and 

pe  Seixas  Palma),  A  ,  i,  819. 
/3-Benzyl-;8  styrylpropiophenone  and  its 

derivatives,  action  of  a  50  per  cent. 

mixture  of  glacial  acetic  and  sulphuric 

acid  on  (Bauer  and  Breit),  A.,   i, 

517. 
l-Benzyltetrahydrophthalazine    and  its 

additive  salts  and  dibenzoyl  derivative 

(Lieck),  a.,  i,  50. 
Benzyltheophylline     and     its    additive 

.salts  (Schmidt  and  Schwabe),  A,,  i, 

450. 
Benzyl-o-toluidine,      o-uitro-,      crystal- 
lography of  (Jaeger),  A.,  i,  642. 
Benzyltrimethylammomum    hydroxide, 

2:3:5:6-<(<r«chloro-4-hydroxy-,  betaine 

derivative  of  (ZiNCKE  and  Hunke), 

A.,  i,  738. 
Benzyluramil    (Mouhw  and  Litter), 

A.,  i,  612. 
Berberine,  constitution  of  (Faltis),  A., 
i,  979. 

reactions  of  (Reichard),  Ay  ii,  817. 
Berthierite  from   Charbes,    vosges,  Al- 
sace (Ungemach),  A.,  ii,  766. 
Beryl    crystals,   some   interesting,   and 

their  associations  (Ford),  A.,  ii,  684. 
Beryllium.     See  Glucinum. 
Betaine  and  choline,   estimation  of,  in 
plant    tissues   (Stanek),    A.,   ii, 
700, 
quantitative  separation  of  (StanSk), 
A.,  ii,  314. 
Bettendorf  s  reagent,  modified  (Ferrauo 

and  Carohbio),  A.,  ii,  490. 
Biazolones,  thio-.     See  Thiobiazolones. 
Bikhaconitine,  pharmacology  of  (Cash 

and  Dunstan),  A.,  ii,  41, 
Bile,  influence  of,  on  pancreatic  ferments 
(v.    Furtii  and  ScailTz),   A.,    ii, 
871. 

toxicity  of  (Meltzer  and  Salant), 
A.,  u,  297. 
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Bile  pigments  (Kt'STER),  A.,  i,  468. 

detection  of,  in  urine  (Grimbekt),  A., 
ii,  134. 
Biphenylene-benzyl     alcohol,     -o-naph- 

thylcarbinol,     -phenylethylene,     and 

-propylene.        See       9-Benzylfluorene 

alcohol,  9-a-Naphthylfluorene  alcohol, 

9-Benzylideneflaorene,    and     9-EthyI- 

idenefluorene. 
Biphenylenemethyl-    and    -ethyl-carb- 

inols.      See   9Methylfluorene   and    9- 

Ethylfluorene  alcohols. 
Birds,  behaviour  of  strychnine  in  (MoLi- 
TORis),  A.,  ii,  lilt 

blood  of.     See  under  Blood. 

urine  of.     See  under  Urine. 
Bisacetylacetoae,     tetrathin-,     and     its 

oxiilation      products      (Fkomm      and 

ZiEKSCH),  A.,  i,   930. 
Bisanhydroallozan-;7-phenylenediamine 

(MoiiLAU  and  Littkh),  A.,  i,  613. 
Bisanisylideneacetone    hydrogen  penta- 

iodide  (Hantz.sch    and   Denstorff), 

A.,  i,  747. 
Biscamphoformeneaminecarboxylic  acid 

(Tingle  and  Robinson),  A.,  i,  903. 
Bischofite,  crystalline  form  anil  deforma- 
tion of  (Ml-ggk;,  a.,  ii,  620. 
Bisdianisylideneacetone    hydrogen    tri- 

and    ^ente-iouides     (Hantzsch     and 

Den.storff),  a.,   i,  747. 
Bisdiazomethane,  action  of  aldehydes  on 

iRniEMANNs  T.,  1272  ;  P.,  2-38. 

■Bisdiazomethane.     See    l:4-Dihydro- 
•     tetrazine. 
Bisdibenzylideneacetone  hydrogen  penta- 

iodide  (Hantzsch  and   Denstorff), 

A.,  i,  747. 
Bisdiethyl-acetyl-  and  -malonyl-methyl- 

enediamines  (Einhorn   and   Maier- 

MAYEfi),  A.,  i,  252. 
Bisdimethylacetylacetone,        Mrathio-, 

and  its  oxidation  product  (Fkomm  and 

ZiEii.scH),  A.,  i,  931. 
-Bisdimethyldihydroresorcyl-m-  and  -p- 

phenylenediamines   and    their  hydro- 

chicri.jes    Haas),  T.,  392  ;   P.,  63. 
Bisdimethylfnlvene  (Thiele  and  Bai,- 

HOKN),  A.,  i,  639. 
Bisdimethylpyrone  hydrogen  frtbromide 

(Hantzsch and  Denstorff),  A.,  i,  747. 
Bisdinaphthacridine  dihydride.    See  iso- 

Na[ihthacridine. 
Bisdiphenyleneallene  (Staudinobr),  A  , 

i,  861. 
Bisdiphenylene-ethane     (Staudinoer), 

A.,  i,  824. 
Bisdiphenylenesaecinic  acid,  ethyl  ester 

(STAfDINGER),   A.,   i,  825. 

Bismethylacetylacetone,  trithio-,  and  its 
oxidation  products  (Frumm  and 
Ziehsch),  a.,  i,  931. 


Bismuth,    atomic  weight  of  (Gutbier, 
BiRCKENB.ACH,  and  Mehler),    a., 
ii,  92  ;  (Hinrichs),  A.,  ii,  367. 
equilibrium  in  the  system,  sulphur  and 
(.Aten),  a.,  ii,  11. 
Bismuth      alloys       with       aluminium 
(Gwver),   a.,  ii,   544. 
determination  of  the  melting  points 
of,  by  thermo-electric  pyrometers 
(P^CHEUX),  A.,  ii,  758. 
with  gold  (Vogel),  A.,  ii,  679. 
with    magnesium    (Grube),     A.,    ii, 

355. 
with  silver  (Petrenko),  A.,  ii,  667. 
with    sodium    (M.athewson),    A.,  ii, 
666. 
Bismuth  salts   (Alot  and  FrSbai-lt), 
A.,  ii,  550. 
action     of     polyhydric     alcohols     on 

(V.A.NINO  and  Hartl),  A.,  i,  785. 
action     of     hydrogen     peroxide     on 
(Moser),  a.,  ii,   618. 
Bismuth  borate,  nitrite,  phosphite,  and 
hypophosphite        (Vanino        and 
Hartl),  A.,  i,  786. 
chlorides,    compounds  of,  with   bases 

(V.ANIN0  and  Hartl),  A.,  i,  574. 
chromates  (Cox),  A.,  ii,  757. 
jjfroxides  (Gutbiek  and  BuNz),  A.,  ii, 
174,  234,  551,  678. 
Bismuth  organic  salts  (Rosenheim  and 
Vogelsang),  A.,  i,  231. 
preparation  of,  by  means  of  a  solution 
of  mannitol  bismuth  nitrate  (Vanino 
and  Hartl),  A.,  i,  785. 
Bismuth,    estimation   of,    as  phosphate 
and    its    separation    of,    from    cad- 
mium and  copper  (Moser),  A.,  ii, 
199. 
estimation  of,  and  separation  of,  from 
the    heavy    metals    (Stabler    and 

SCHARFENBERG  ;   SaLKOWSKI  and 

Sendhoff),  a.,  ii,  65. 
Bismuthite  from  Mexico  (He.\dden),  A., 

ii,  38. 
Bis-a-naphthaqoinone-anil  and    -ozime 

(A.  an.l  H.  V.  EiLEiO,  A.,  i,  370. 
Bisthio  codide  ami  -morphide  (Pschurr 

and  VnGiHEiui),  A.,  i,  877. 
^•Bistriazobenzene,  preparation  of  (SiL- 

BERKAD  and  Smart),   T.,   170 ;    P., 

14. 
Bistrimethylenedipiperidininm  chloride 

(MoKLEiN  and  Kneisei),  A.,  i,  458. 
Bitumen,  estimation  of  total  soluble,  in 

jiaving  material  (Avery  and  Cork), 

A.,  ii,  584. 
Bioretf,   t/ithio-   (Fromm   and  Schxei- 

PER),  A.,  i,  656. 
Bixin,    the   colouring    matter    of    Bixa 

t»r/c/7W«(MAKCHLEWSKlandMATEJK0), 
A.,  i,  760. 
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"Black  alkali,"  estimation  of,  in  irri- 
gating waters  and  soil  extracts  (Skin- 
ner), A.,  ii,  251. 
Bleaching  liquors,  relation  of  stability 
to  electt'ocheniical  efficiency  in  the  pro- 
duction of  (Digby),  a.,  ii,  265. 
Bleaching  powder,    composition   of    (v. 

TiESENHOi/r),  A.,  ii,  163. 
Tarugi's   view   of  the  formation   and 

composition  of  (Dirz),  A.,  ii,  26. 
Blood,  human,  basicity  of,  in  health  and 

disease  (v.  Rzentkowski),  A.,   ii, 

686. 
composition  of  the  residual  nitrogen  of 

(Neuberg    and   Strauss),   A.,   ii, 

461. 
relation  of  the  inorganic  salts  of,  to  the 

contractions  of  cardiac  and  skeletal 

muscle  (Martin),  A.,  ii,  461. 
the  saline  contents  of,  compared  with 

those  of  other  serous  fluids  (Hertz), 

A.,  ii,  686. 
rate  of  diffusion  of  the  salts  of,  into 

solutions   of    non-electrolytes,     and 

its    bearing    on    theories    of   heart 

rhythm  (Denis),  A.,  ii,  776. 
chemical   changes   in,    after    bleeding 

(v.  Hoesslin),   a.,  ii,  776. 
•post-mortein   changes   in   the    (MoRA- 

wiTz),  A.,  ii,  291. 
diabetic,  hydroxyl-ion  concentration  of 

(Benedict),  A.,  ii,  876. 
placental,  hydroxyl-ions  of  (SziLi),  A., 

ii,  867. 
reaction  of,  and  its  function  in  nutri- 
tion (Gautrelet),  a.,  ii,  372. 
coagulation   of  (Loeb),    A.,    ii,    372; 

(Nolf),  a.,  ii,  460. 
viscosity  of  (Burton-Opitz),   A.,  ii, 

372. 
resistance  of,  to  lack  of  oxygen  and  a 

method  of  increasing  it  (Packard), 

A.,  ii,  95. 
action  of  injection  of  acid  on  (Szili), 

A.,  ii,  878. 
physico-chemical  investigation  on  the 

action      of     carbon      dioxide      on 

(v.  KorAnyi  and  Bence),  A.,   ii, 

97. 
action  of  hydrogen  peroxide  on  (van 

Itallie),   a.,  ii,  316. 
effects   of  injection   of  antitoxic   and 

antibacterial    sera  on    the    oj)sonic 

power  of  (Yorke  and  Smith),  A., 

ii,  657. 
alcohol  in  normal  (Ford),  A.,  ii,  867. 
amino-acids  in  (Howell),  A.,  ii,  868. 
ammonia  in  (Piccinini),  A.,  ii,  460. 
carbon  monoxide  in  normal  (Li^pine 

and  Houlud),  A.,  ii,  867. 
catalases  of  (van   Itallie),    A.,   ii, 

238,  461. 


Blood,  colouring  matters  (BuRACZEWSKl 
and  Marchlewski),  A.,  i,  779. 
nature  of  (PiETTRE  and  Vila),  A.,  i, 

55. 
photographic  determination  of  the 
absorption     bands     of    (Lewin, 
MiETHE,   and  Stenger),    A.,  i, 
778. 
Adier's  benzidine  test  for  (ScHUMM 
and  Westphal),  A.,  ii,  207. 
glycerol  in,   and  its  investigation  by 
Zeisel's  iodide  method  (Tangl  and 
Weiser),  a.,  ii,  868. 
non-coagu!able  proteid  in  (Howell), 

A.,ii,  868. 
sugar  of  (Lupine  and  Boulud),  A., 

ii,  868. 
physico-chemical   behaviour  of   sugar 

in  (Mayer),  A.,',i,  915. 
guaiacum  test  for  (Carlson),  A.,  ii, 

591. 
clinical  estimation    of   the  alkalinity 

of  (Gamble),  A.,  ii,  296. 
estimation     of    the     volume    of,     in 
animals  (Douglas),  A.,  ii,  179. 
Blood     corpuscles,       classification      of 
(Scott),  A.,   ii,  95. 
action   of  ricin   on    (Pascucci),    A., 

ii,  96. 
the  glycuronic  acid    of  (Lupine  and 

Boulud),  A.,  ii,  238. 
red,    hemolytic   receptors   of   (MuiR 

and  Ferguson),  A.,  ii,  96. 
of  birds,  the  nucleus  of  (PiETTREand 
Vila),  A.,  ii,  373. 
Blood-glands  as   pathogenic   factors   in 
the  production  of  diabetes  and  tfbesity 
(LoHAND),  A.,  ii,  296. 
Blood  pressure,  etiect  of,  on  respiration 

(Guthrie  and  Pike),  A.,  ii,  686. 
Blood  serum,  solubility  of  uric  acid  in 
(Taylor),  A.,  ii,  109. 
uucleo-proteid    of    (Liebermeister), 

A.,  ii,  776. 
proteids  of  (Patein),  A.,  ii,  622. 
of  the  cow,  albumin  from  the  (Maxi- 

mowitsch),  a.,  i,  224. 
of  fishes  and  invertebrates,  anti  rennin 

in  the  (Sellier),  A,,  ii,  292. 
precipitation  of  serum-globulin  from, 
by  means  of  acetic  acid  (HuisKAMP), 
A.,  i,  224. 
Blood  vessels,  i)ropcrtiesofthe  muscular 
tissue  of  the  walls  of,  with  reference 
to  the  action  of  adrenaline  (Meyeb), 
A.,  ii,  777. 
action    of   saline    solutions    on     the 
vitality  of  (Hatcher),  A.,  ii,  103. 
Bocconia  cordata,  alkaloids  of  (Schlotteu- 

RECK  and  Blome),  A.,  i,  36. 
Body,    nutritive     requirements    of    the 
(Benedict),  A.,  ii,  689. 
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Body  fluids,  comparison  of  conductivity 
and  freeziug  points  of  small  quan- 
tities   of,  in  health  and  disease 
(Wilson),  A.,  ii,  687. 
measurement  of  osmotic  pressure  in 
small  quantities  of  (Hambukger), 
A.,  ii,  687. 
containing  proteid,  differentiation  of 
(VAX  Itallie),  a.,  ii,  316. 
juices,  examination  of  (van  Itallie), 
A.,  ii,  461. 
Bog  moss,    injurious  effect  of  calcium 

carbonate  on  (Paul),  A.,  ii,  575. 
Boiling  point,  relation  of  heat  of  vapor- 
isation to  (Bingham),  A,,  ii,  522. 
apparatus,    Beckmann's,   modification 

of  (RuFP),  A.,  ii,  147. 
measurements  of  solvents  (WaldeS), 
A.,  ii,  336. 
Boiling  points  of  some   secondary  and 
tertiary  alcohols  (HiNBlCHs),  A.,  i, 
723. 
of  aqueous  solutions  (Johnston),  A., 

ii,  9. 
of  saturated  solutions  in  binary  systems 
in  which  a  compound  occurs  (RoozE- 
boom),  a.,  ii,  217. 
Boleite  (Friedel),  A.,  ii,  455. 
Bomb,    porcelain-lined  (Agree),   A.,  ii, 

304. 
Bonds,     single,    the    varying  values   of 
(Werner,    Scholer,    Summerer, 
and  Zipser),  A.,  i,  436  ;  (Holle- 
MAX),   A.,  i,   818  ;   (Fll'RSCHEim), 
A.,  ii,  529. 
See  also  Linkings. 
Bone,  composition  of,    in   osteomalacia 

(McCrudden),  a.,  ii,  783. 

Bones  of  guinea- pigs.     See  Guinea-pigs. 

Bone    marrow    extracts,    physiological 

action    of    intravenous     injection     of 

(Brown  and  Joseph),  A.,  ii,  474. 

Books,   alchemical,  donation  of,  by  Sir 

Henry  E.  Roscoe,  P.,  1,  209. 
Borax.     See  Sodium  biborate. 
Boric  acid.     See  under  Borun. 
Bomeol  and  its  acetate,  preparation  of, 
from    pinene    hydrochloride    (Hou- 
ben),  a.,  i,  440. 
thio-,  and  its  methyl  ether  (Borsche 
and    Lasge),     A.,    i,     679,    868 ; 
(Houben   and    Doescher),    A.,    i, 
970. 
/•Bomeol  in  the  oil    from  the  buds  of 
Pinus  7n«ri<t//i«(BELi.oNl),  A.,  i,  520. 
uoBorneol,     pru|iaralion     of     camphor 
from     (Chemisuhe      Fabrik      auk 
Aktikn),  a.,  i,  28.  194. 
Bomeolcarboxylic  acid  and  its  isomcride 
from     the    electrolytic     reduction    of 
camphorcurboxylic   acid    (Bredt  and 
Bli;kh riser),  a.,  i,  680. 


Bomyl  alcohol,  constitution  of  (Konda* 
KOFF),  A.,  i,  520. 
chloride.     See  Pinene  hydrochloride. 
MoBomyl      chloride.      See     Camphene 

hydrochloride. 
Bomylenediamine      (camphanediamine) 
and  its  diacetyl  derivative  (Duden), 
A.,  i,  100. 
Boron,  band  spectrum  of  (KC'HNe),  A., 

ii,  821. 
Boron  alloys  with  molybdenum  (Binet 

Du  Ja.sj^onneix),  a.,  ii,  677. 
Boron     compoouds     with     manganese, 
magnetic    properties    of    (Binet    du 
Jassonneix),  a.,  ii,  520. 
Boron  carbide,    preparation  of,    in   the 
electric  furnace  (TccKER  and  Bliss), 
A.,  ii,  4.39. 
frifluoride,  melting  and  boiling  points 

of  (Moissan),  a.,  ii,  535. 
Boric  acid,   detection  of  (Fexdler), 
A.,  ii,  251  ;  (Velardi  ;  Castel- 
laxa),  a.,  ii,  491. 
detection  and  estimation  of,  in  foods 

(Low),  a.,  ii,  629. 
approximate  estimation  of   (Cribb 

and  Arnaud),  A.,  ii,  394. 
estimation  of,  alone  and  in  presence 
of  phosphoric  acid  (Manning  and 
Lang),  A.,  ii,  491. 
Boron    sulphide,    preparation    of,    from 

ferroboron  (Hoffmann),  A.,  ii,  745. 
Boronatrocalcite,  limit  of  existence  and 
decomposition  of  (van't  Hoff),  A., 
ii,  619. 
Boroniom  salts  (Dilthey,  Eduardoff, 

and  Schumacher),  A.,  i,  342. 
Boron-ultramarine,      Kuapp's      (Hoff- 
mann), A.,  ii,  545. 
Botryogen  from  Vosges,  Alsace  (Unge- 

mach),  A.,  ii,  766. 
Boomonite     from     Sarrabus,     Sardinia 

(Millosevich),  a.,  ii,  456. 
Boxwood,    West    African,   physiological 

properties  of  (Gibson),  A.,  ii,  187. 
Brain,    preparation  of  cholesterol   from 
(Rosenheim),    A.,    ii,   240 ;    (Tebb), 
A.,  ii,  241. 
Brandy,  influence  of  oxidation  of  ethyl 
alcohol  on  the  maturing  of  (Tbillat), 
A.,  i,  476. 
Brass,  use  of  chloric  acid  in  the  estima-  ■ 

tion  of  tin  in  (Bf.rnard),  A.,  ii,  305. 
Brasses,  special  (Guillkt),  A.,  ii,  357. 
Brazilein,    derivatives  of  (Enuels  and 

Pkrkin),  p.,  132. 
Brazilin  and  hismatoxylin  (ExosLsand 
Perkix),  p.,  132;  (Pekkin  and 
Robinson),  P.,  160 ;  (Herzio  and 
Pollak),  A.,  i,  198 ;  (Hkrziq, 
PoLLAK,  Fischer,  Kluqkr,  and 
Mavkh(ikk.u\  A.,  i,  871. 
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Brazilin,  acetyl  derivatives  of  (Herzig, 

PoLLAK,  and  Klugek),  A.,  i,  872. 
Breathing,    Cheyne-Stokes    (Pembrey, 

Beudard,  and  French),  A.,  ii,  237. 
Breunerite  from  Avigliana  (Piolti),  A., 

ii,  864. 
Brine,  chemical  and  physical  action  of, 

on  soil  (Hissink),  A.,  ii,  701. 
Brochantite.    See  Copper  sulphate,  basic. 
Bromides.     See  under  Bromine. 
Bromine,   atomic   weight   of  (Baxter), 
A.,  ii,  740. 
mixture    of,    with    iodine    (Meerum 
Terwogt),  a.,  ii,  15. 
Bromine  chloride,  existence  of  (Lebeau), 
A.,  ii,  843. 
fluoride  (Prideaux),  T.,  317  ;  P.,  19  ; 

(Lebeau),  A.,  ii,  80. 
Hydrobromic  acid  {hydrogen  bromide), 
preparation  of,  from  its  elements 
(Hoite),  a.,  ii,  605, 
production   of,    and    its    action   on 
primary  and  secondary  saturated 
alcohols  (Fournier),  A.,  i,  787. 
Bromides,  behaviour  of,  in  the  body 

(V.  Wyss),  a.,  ii,  876. 
Bromous  acid,  existence  of  (Richards), 
A.,  ii,  155. 
Bromine  and  chlorine,  separation  of,  in 
acid  solution  by  hydrogen  peroxide 
(Jannasch  and  Zimmerman),  A., 
ii,  194  ;  (Jannasch),  A.,  ii,  894. 
See  also  Halogens. 
Bromoform,  decomposition  of,  under  the 
influence  of  light  and  air  (ScHOORL 
and  van  den  Berg),  A.,  i,  474. 
chlorofoim,  and  iodoform,  comparison 
of  the  decomi)Osition  of,  under  the 
influence  of  light  (Schoorl  and  van 
DEN  Berg),  A.,  i,  474. 
pyrogenic    behaviour   of    (Joist    and 
Lub),  a.,  i,  130. 
Bromous  acid.     See  under  Bromine. 
Bronze,  use  of  chloric  acid  in  the  estima- 
tion of  tin  in  (Bernard),  A.,  ii,  305. 
Bronzes,  electrolytic  corrosion  of  (Curry), 
A.,  ii,  756. 
elect) oly tic  precipitation  of  (Curry), 
A.,  ii,  862. 
Brown-spar  from    the   Sylvester   Mine, 
Vosges,    Alsace   (Unoemach),  A.,  ii, 
766. 
Brucine   and   stryclinine,   se])aration   of 
(Rkynou)S  and   Sutcuffe),   A.,    ii, 
638. 
Bubbles,       colloidal.       See      Colloidal 

bubbles. 
Bucba-camphor.     See  Diosplenol. 
Buckwheat  (Ha.^elhoff),  a.,  ii,  301. 
Bullets,  made  about  1641,  ncently  dis- 
coveied  in  Durham  Ciistle,  composition 
of  (SlLBEKBAD  and  SiMl'SON),  P.,  172. 


Bunsen  flame  (Ali.ner),  A.,  ii,'441. 
Burette  holder,  new  (Lincoln),  A.,  ii, 

47. 
Burner,    new,    for     spectroscopic     use 

(Kiesenfeld  and  Wohlers),  A.,  ii, 

593,  804. 
Butadiene  compounds  (Stobbe,   Lenz- 

NER,  and  Wahl),  A.,  i,  22;  (Stobbe 

and  Leuneu),  A.,  i,  22,  183  ;  (Stobbe 

and    Kullenberg),   A.,    i,    91,    92; 

(Stobbe   and    Eckert),    A.,   i,    101  ; 

(Stobbe,     Badenhau.sen,     Benary, 

Kautzsch,  Lenzner,  and  Nettel), 

A.,    i,    278;    (Stobbe    and    Baden- 

hausen),  a.,  i,  279. 
Butane,  Py-dihydroxy-.     See  ^y-Butyl- 
eue  glycol. 

nitro-.  formation  of  (Ray  and  Neogi), 
T.,'l902;  P.,  260. 
Butanedicarboxylic  acids.     See  Adipic 

acid,  Dimethylsucciuic  acids,  Methyl- 

ethylmalonic    acid,     and     /3-Methyl- 

glutaric  acid. 
isoButanebezacarbozylic  acid    and    its 

ethyl   ester   and    penta-anilide    (Coir- 

telle),  a.,  i,  139. 
Butanepentacarboxylic  acid.     See    Di- 

carboxymcthyltricarballylic  acid. 
cj/cZoButane  series,  synthesis  of  a  ketone 

of   the    (Wedekind,    Weisswange, 

and  Erdmann),  A.,  i,  437. 
Butane-a;85  tricarboxylic    acid  and    its 

ethyl   ester   (Kay  and    Pp:rkin),  T., 

1642;  P.,  269. 
isoButanetricarboxylic    acid     and     its 

barium  salt   and  methyl  ester  (Cou- 

telle),  a.,  i,  139. 
Butanetricarboxylic    acids.      See    also 

o-Methyltricarballylic  acids. 
Buteue-2:3-diol,      diacetyl       derivative 

(Bouveault    and    Locquin),    A.,    i, 

782. 
Butenoic  acids.     See  Crotonic  acids. 
isoButoxide,     sodium,     action     of,     on 

camphor,    at     a     high     temperature 

(HALLERand  Minguin),  A.,  i,  694. 
Butter,   examination  of,   as  regards    its 
purity  (Luhrig),  A.,  ii,  205. 

detection  of  cocoajiut  oil  in  (Wi,i.sMAN 
and  Reijst),  A.,  ii,  402  ;  (Jean), 
A.,  ii,  403  ;  (Thori'),  A.,  ii,  588. 

detection  of  foreign  colouring  matters 
in  (Fendler),  A.,  ii,  58. 

estimation  of  fat  and  water  in 
(Fahuion),  a.,  ii,  402. 

estimation  of  water  in  (AscHMAN  and 
Abend),  A.,  ii,  814. 

See  also  Kiirite  butter. 
Butter  adulterant,  new,  composition  of 

(KiciiMONi)),  A.,  ii,  588. 
IsoButyl    alcohol,    /3-chloro-    (Henry), 

A.,  i,  228. 
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S€<-.- Butyl     bromide,      preparation      of 

(Freundler  and  Damoxd),  A.,  i,  2. 
a-^^ri.-Butylaceticacid,  a-amino-,  copper 

salt,  and  its  nitrile,  hydrochloride  of 

(v.  GuLEwiTscH  and  "Wasmus),  A., 

i,  410. 
ij'-Bntylacetone  and    its    semicarhazone 

(CouRTOT),  A.,  i,  926. 
zsoButylamine,      .tV-foriHyl      derivative 

(\  AN  Eomburgh),  a.,  i,  3. 
tert.  -Butylbenzene,  halogen  and  halogen- 

nitro-derivatives    of   (Bodtker),    A., 

i,  942. 
i-sec.  -Butylbenzenesulphomc    acid    and 

its     amide,     anilide,     chloride,     and 

alkaL.idal  salts  (Klage.s),  A.,  i,  568. 
y-  isoButylbutyrolactone,  afl-tfihydroxy-, 

and  its  7?-nitrobenzoate  (Thiele  and 

Wedemanx),  a.,  i,  726. 
isoButyl-camphol  and    its    acetate  and 

-camphor  and   its  isonitrosohydroxy- 

derivative   (Haller    and   Mixguin), 

A.,  i,  594. 
woButyWicyanoglutaconimide,       trans- 
formations   of    the    qninine    salt     of 

(ZvBLEXA),  A.,  i,  983. 
Butylene,    rfiliydroxy-.      See     Butene- 

2:3-diol. 
VsoButylene,   addition  of   hypochlorous 
acid  to  (Michael  and  Leighton), 
A.,  i,  551. 

reaction  of  iodine  with  (Pogobzelsky), 
A.,  i,  129. 
jsoButylene  chlorohydrin  (Michael  and 

Leighton),  A.,  i,  551,  781. 
fi-y-Butylene     glycol,      production      of 
Harden  and  Walpole),  A.,  ii,  380. 

'Butylene  oxide  and  its  reaction  with 

hydrogen    chloride    (Henry),   A.,    i, 

228  ;  (Michael  and   Leighton),  A., 

i,  781. 
Bntylenedicarboxylic     acids.     See     0- 

Methylglutacoiiic  acids. 
Butylenepentacarboxylic  acid.     See  oa- 

Dicarboxy-o-methylaconitic  acid. 
Batylenetricarboxyiic  acids.    See  Metli- 

ylaconitic  acids. 
wcButylhydantoic   acid   (Lippich),   A., 

i,  813. 
l-tVyBntylhydrocotarnine  and  its  addi- 
tive salts   (Fkeund  and   Rk.itz),  A., 

i,  601. 
Butylidenebis- 1  -phenyl- 3  methylpyr- 

azolone    and    its    anhyiiro-l  ase   (Ml- 

<HAP.Ms  and  ZiLG),  A.|  i,  218. 
w'^'Butylidenecamphor  and  its  nitrosate 

(Haller  and  Mingui.n),  A.,  i.  594. 
i.'K/Butylmalonic  acid,  a-bromo- (Fischer 

and  S(  hmitz).  A.,  i,  182. 
l-uoBntylphthalazine   and  its  ndditivo 

salts  and  4-iodo-  ("\VuLBLlxo\  A.,  i, 

48. 


l-i5oButylphthalimidine      (Wolbling), 

A.,  i,  48. 
2-Butylpyrrolidine   and   its  derivatives 

(Blai.-^e  and  Houillon),  A.,  i,  693. 
2-Butylthiophen,  influence  of  light  and 
heat  on  the  chlorination  and  bromina- 
tion  of  (Oroi^Ki),  A.,  i,  33. 
isoBotyl    vinyl    ketone    (Blaise    and 

Maire),  a.,  i,  142. 
Butyraldehyde,    7  amino-,  and    its    N- 
formyl  derivative   and   their  diethyl- 
acetals  (Wohl,  Schafer,  and  Thiele), 
A.,  i,  105. 
Butyric  acid,  oy3-c?!amino-,  synthesis  of, 
and    its    compound    with    phenyl- 
carbimide,  and  picrate,  and/3-amiuo- 
a-hydroxy-  (Neuberg  and  Feder- 
er),  a.,  i,  805. 
;3-eyano-)3-hydroxy-,        ethyl        ester 
(BvcHERER    and    GrolSe),   A.,   i, 
405. 
isoButyric  acid,  a-amino-,  and  its  amide, 
hyuiochloride  of  (v.  Gulewitsch  and 
"VVasmus),  a.,  i,  410. 
Butyroins,  n-  and  iso-,  and  their  oximes 
and   the   acetyl   derivative   of  the  n- 
compound  (  Bouveault  and  Locquin), 
A.,  i,  783. 
isoButyronitrile,  o-amino-,  and  its  addi- 
tive salts  and  benzoyl  derivative  (v. 
Gulewitsch  and  Wasmus),  A.,  i, 
410. 
hydroxy-  (Ult6e),  A.,  i,  5. 
a-hydrosy-  (BrcHEREK  and  Grol^e), 
A.,  i,  405. 
Butyrylcarbamide,   o-cyano-    (JoHNSO^f 

and  JoHN.s),  A.,  i,  456. 
i^oButyrylphenylhydrazine       (Ponzio), 
A.,  i,  66. 


Cabrerite,  crystalline  form  of  (Sachs), 

A.,  ii,  369. 
Cacodyl,  bromo-,  hydrobromide  of,  and 

iotlo-,     hydriodide     of     (Dehn     and 

Wilcox),  A.,  i,  150. 
Cadmium,  atomic  weight  of   (Baxter, 
Hikes,  and  Frevert),  A.,  ii,  541. 

combustion  of  (Manchot),  A.,  ii,  285. 
Cadmium      alloys       with        antimony 
(Treitschke),  a.,  ii,  763. 

with  cornier  (Sah.men),  A.,  ii,  543. 

with  gold  (Vo(;kl),  A.,  ii,  288. 

with  magnesium  ((Jrube),  A.,  ii,  355. 

with    sodium   (M.vthewson),    A.,    ii, 
666. 

with  zinc  and  load  (Novak),  A.,  ii, 
26. 
Cadmium  compounds  with    ethylenedi- 

amine  (Gross.ma.sn  and  ScHl'CK),  A., 

i,  629,  630. 
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Cadmium  compounds  with  thiocarbatnide 

(Rosenheim  and  Meyer),  A.,  i,  408. 
Cadmium  carbonate,    precipitated  basic 
(Kohn),  a.,  ii,  754, 
basic.     See  Otavitc. 

iodide,  compounds  of,  -with  mercuric 
iodide,  isomorphism  of  (Duboin), 
A.,  ii,  544. 

oxide,  behaviour  of,  at  high  temper- 
atures (DoELTZ  and  Graumanx), 
A.,  ii,  671. 
Cadmium,  estimation  of  (Baubigny),  A., 
ii,  307,  493;  (Goldschmidt),  A., 
ii,  581. 

estimation  of,  by  means  of  the  rotating 
cathode  (Flora),  A.,  ii,  52,  127. 

use  of  the  rotating  anode  for  tlie  estima- 
tion of,  taken  as  the  chloride 
(Flora),  A. ,  ii,  52. 

estimation  of,  as  oxide  (Flora),  A.,  ii, 
127. 

sejiaratiou  of,  from  bismuth  (Moser), 
A.,  ii,  199. 
Caecum,   digestion  of  cellulose  in,    and 

enzymes  of,  the  (Scheunert),  A.,  ii, 

463. 
Csesium,  direct  oxidation  of  (Rexgade), 

A.,  ii,  444. 
Caesium  chlorides  and  sulphates,  thermo- 
chemistry of  (i)E  Forcrand),    a., 
ii,  654. 

chromates  (Fraprie),  A.,  ii,  539. 

hydro.xide  and  its  hydrate  (de  For- 
crand), A.,  ii,  445. 

polyiodides  (Abegg  and  Hamburger), 
A.,  ii,  748. 

oxide  (Rengade),  A.,  ii,  850. 

rfzoxide,  sesquioxide,  and  ^roxide 
(Rexgade),  A.,  ii,  851. 

peroxide,  properties  of  (Rexgade),  A., 
ii,  444,  851. 

iron  selenium  alum  (Roxcagliolo), 
A.,  ii,  233. 

sulphides    (Biltz    and    "Wilke-Dor- 
FURT),  A.,  ii,  283,  611. 
Caesium-ammonium,    action    of   oxygen 

on  (Rkxgade),  A.,  ii,  851. 
Caffeine,   allinity  constants  of  (Wood), 
T.,  1842  ;  r.,  271. 

conversion  of,  into  paraxan thine, 
theophylline,  and         xanthine 

(Fischer  and  Aoii),  A.,  i,  219. 

derivatives,  and  reactions  of  its  gly- 
oxaline  nucleus  (Brissemoret),  A., 
i,  600. 

estimation  of,  by  means  of  the  immer- 
sion refractometer  (Hanu^  and 
Chocensky),  a.,  ii,  407. 

estimation  of,  in  jircsence  of  acetanil- 
ide  (I'ucknkr),  A.,  ii,  60. 

estimation  of,  in  raw  coffee  (Wolff), 
A.,  ii,  507. 


Caffeine,     chloro-derivatives    (Fischer 

and  AcH),  A.,  i,  219. 
Calcimeter,    new  (Passerini),    A.,    ii, 

902. 
Calcite,  phosphorescent  (Headden),  A., 
ii,  680. 
and  dolomite,  reaction  for  distinguish- 
ing (CoRNu),  A.,  ii,  804. 
Calcium,  electrolytic  (Goodwin),  A.,  ii, 
25. 
preparation  of  (Tucker  and  Whit- 
ney), A.,  ii,  162. 
properties  of  (Doermer),  A.,  ii,  162  ; 

(Ohmann),  a.,  ii,  228. 
structure  of  (Larsen),  A.,  ii,  25  ; 

(Doermer),  A.,ii,  540. 
lecture  experiments  with  (Oiimann), 
A.,  ii,  446. 
action  of,   ou  iron  (Quasebart),   A., 
ii,   229  ;    (Stockem),   A.,   ii,    285 ; 
(Watts),  A.,  ii,  759. 
of  human  milk  (Sikes),  A.,  ii,  874. 
and      magnesium,      metabolism      of 
(Goiteix),  A.,  ii,  870. 
Calcium  alloys  (Stockem),  A.,  ii,  285. 

with  lead  (Hackspill),  A.,  ii,  671. 
Calcium  compounds,  occurrence  of,   up 
to  25"  (van't  Hoff),  a.,  ii,  36. 
with   thiocarbauiide  (Rosenheim  and 

Meyer),  A.,  i,  408. 

manurial      value      of,      for      cereals 

(Lazzari),  a.,  ii,  892. 

Calcium    salts,    relative     solubility    of 

certain  sparingly  soluble  barium  salts 

and  (FooTEandMENGE),  A.,  ii,  353. 

activation     of    pancreatic     juice     by 

(Delezexne),  a.,  ii,  99,  100. 
and  magnesium  salts,  iuHuencc  of,  ou 
bacterial  actions  (Machida),  A.,  ii, 
380. 
Calcium  sub-salts,  attempts  to  prepare 

(Guxtz  and  B.^ssett),  A.,  ii,  540. 
Calcium  borates  and  bromoborates  (OuA'- 
eard),  a.,  ii,  86. 
mowoborates,  reciprocal  transformation 
of  (van't  Hoff  and  Beun),  A.,  ii, 
668. 
Tricalcium  poUahoTntc,  foi-mation  of 
(van't  Hokf),  a.,  ii,  619. 
Calcium    boro^taunate,    preparation     of 
(Ouvrard),  a.,  ii,  669. 
carbonate,     behaviour     of,     at    high 
temperatures    (Bokke),     A.,    ii, 
753. 
reduction    of,    lecture     experiment 

(Kusi'KRT),  A.,  ii,  661. 
injurious    elfect    of,    ou    bog    moss 
(I'AUL),  A.,  ii,  575. 
chloride,  formation  of  (van't  Hoff, 

Farup,  and  D'Ans),  A.,  ii,  236. 
fluoride,    action    of,    on    phienogams 
(AsO),  a.,  ii,  888. 
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Calcium  hydride,  gaseous,  presence  of  a, 

in     technical     acetylene     (Hoff- 

meister),A.,  ii,  162. 

commercial  preparation  of  (Jatjbert), 

A.,  ii,  352. 

iodide,  double  salts  of  mercuric  iodide 

with  (DuBOix),  A.,  ii,  231,  286. 
nitrate,  conductivity  and  viscosity  of 
solutions  of,  in  mixtures  of  acetone 
with  methyl  alcohol,  ethyl  alcohol, 
and  water  (JoxES   and   Bingham), 
A.,  ii,  66. 
oxide    (lime),   physical  properties    of 
(Day  and  Shepherd),  A.,  ii,  771. 
gypsum,  aud  water,  composition  of 
mixtures    of,   at    25"    (Cameuox 
aud  Bell),  A.,  ii,  751. 
and  magnesia  as   manures  for  flax 
aud  spinach  (Namikawa),  A.,  ii, 
892. 
pcroxidei    and    their    properties    and 
applications     (v.     Fokegger     and 
Philipf),  a.,  ii,  352. 
phosphates  (Cameron  and  Seidell), 
A.,  ii,  163;   (Cameron  and  Bell), 
A.,  ii,  164,  752. 
hydrogen  oriAephosphates,   action   of 
ammonia  gas  on  (Bassett),  P., 
315. 
hydrates  of  (Bassett),  P.,  315. 
77ie/rtsilicate,    polymorphic    forms     of 
(Allen  and  White  ;  Wright),  A., 
ii,  683;  (Day  and  Shepherd),  A., 
ii,  770. 
(w^/wsilicate,    polymorj)hic    forms    of 

^Day  and  Shepherd),  A.,  ii,  771. 
sulphate,  solubility  of,  in  phosphoric 
acid    solutions   (Taber),    A.,    ii, 
852. 
solution  of,  in  salt  water  (Arth  and 

Cri^tien),  a.,  ii,  853.     - 
See  also  Gypsum  aud  Plaster  of  Paris, 
ammonium  sulphate.    See  Ammonium  ■ 
syngeiiite. 
Calcium  organic  compounds,  insoluble, 
iu  wood  charcoal  (Beuthelot),  A., 
ii,  117. 
cyanamide    as    manure.      See    under 
Manure. 
Calcium,     new     qualitative     test     for 
(Flandki;s),  A.,  ii,  901, 
estimation  of,         gravimetrically 

(Bkunck),  a.,  ii,  307. 
estimation  ot,  in  hydrochloric  acid  soil 
extracts    (Neubauku),  A.,   ii,  52  ; 
(Hi.s«ink),  A.,  ii,  396. 
separation  of,  from  barium  (Skkabal 
aud     Neustadtl),     A.,     ii,    126; 
(Skrahal  and  Akimann),  A.,  ii, 
804. 
Calcium    chloride    tube,  new    form    of 
(Hii.L),  P.,  87. 


Calcspar,  ignition  of,  lecture  experiment 

(KrsPERT),  A.,  ii,  661. 
Calliphora,  intermediary  metabolism  in 

the   anaerobic  stage   of  the  pupae   of 

(Weinland),  a.,  ii,  500. 
Calomel.     S^e  Mercurous  chloride  under 

Mercury. 
Calomelanen  (Zopf),  A.,  i,  871. 
Calorimeter  aud  Calorimetry.    See  under 

Thermochemistry. 
Calumba  root,  alkaloids  of  (Gadamer  ; 

Gunzel),  a.,  i,  976. 
Calycanthine  from  Calycanthus  glaucus 

and  its   additive   salts,  nitrosoamine, 

and  sulphonic  acid  (Gordin),  A.,  i,  35. 
Camphanecarboxylic    acid,  /8-hydroxy-. 

See  Borneolcarboxylic  acid. 
Camphanediamine.       See     Bornylenedi- 

auiine. 
Camphane-hydrate-sulphonic    acid  and 

chloride  (Borsche   and  Lange),  A., 

i,  680. 
Camphane-2-sulphiiiic    acid    (Borsche 

and   Laxge;,  A.,  i,  679. 
Camphaue-2-sulphonic  acid,  amide  and 

bromide    of  (Borsche    and   Lange), 

A.,  i,  679. 
Camphenal.         See      ^-Ethoxyphenyl- 

camphorylimide. 
Camphene,   formula  of  (Hesse),  A.,  i, 
376. 

action  of  hypochlorous  acid  on 
(Slawinski),  a.,  i,  28. 

hydrochloride      (isohormjl     chloride), 
(He.ssk),  a.,  i,  375. 
Camphenecarboxylic  acid.   See  Dehydro- 

borneoliarboxylic  acid. 
fsoCamphenilanaldehyde     (Slawixski), 

A.,  i,  29. 
Camphenilone,   action   of   sodamide   on 

(Si-.mmlek),  a.,  i,  681. 
Camphidones,  a-  aud  /3-,  and  their  nitroso- 

derivativt;s  (Tafel  and  Bubliiz),  A., 

i,  4:3. 
a-Campholyl   alcohol  and   its  {>yruvate 

and    semiaiibazoue     (Blaxc;,    A.,    i, 

174. 
jS-Campholytic  acid.     See  t^oLauronolic 

aoid. 
Camphor,  ]<reparatiou  of,  from  isoliorneol 
(Che-mische  Fabrik  auf  Aktien), 
A.,  i,  28,  194. 

artificial  j)rodu(aion  of,  from  turpentine 
oil  (Schmidt),  A.,  i,  868. 

and  its  derivatives,  constitution  of 
(I^REUT  and  BuRKU riser),  a.,  i, 
680. 

electrolytic  oxidation  of  (Law),  T., 
1452. 

action  of  sodium  isobutoxide  or  pro- 
]K>xide  on,  at  a  high  temperature 
(Halleu  aiul  Mi\.:ri\V  A.,  i,  594. 
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Camphor      derivatives,      synthesis      of 
(Blanc),  A.,  i,  523. 
chemical  constitution  of,  in  relation 
to    colour   (Forstee),    T.,   225  ; 
P.,  31. 
Camphor,  stereoisomeric  halogen  deriva- 
tives (LowRY),  T.,  1033  ;  P.,  70. 
thio-  (HouBEN  and  Doescher),  A.,  i, 
970. 
i-Camphoranic  acid  and  its   anhydride 

(NoYEs  and  Doughty),  A.,  i,  5. 
Camphorcarboxylic     acid,      electrolytic 
reduction  of  (BuEDTaiid  Burkheiser), 
A.,  i,  680. 
Camphoric  acid  (Noyes  and  Taveau), 
A.,  i,  397. 
experiments     on     the     synthesis     of 
(Perkin   and   Thorpe),    T.,    778, 
795. 
i-Camphoric  acid,  synthesis  of  (Perkin 

and  Thorpe),  T.,  799. 
Camphorimide,  copper  sodium  salt  (Ley 

and  Werner),  A.,  i,  562. 
Camphoronic      acid,       derivatives      of 

(Noyes  and  Doughty),  A.,  i,  4. 
Camphorozalic  acid,  constitution  of,  and 
action   of  amines  on  (Tingle  and 
Robinson),  A.,  i,  902. 
action  of  hydrazine,  phenylhydrazine 
and     its      j9-bromo-derivative      on 
(Tingle    and    Robinson),    A.,    i, 
903. 
hydrazine  salt  (Tingle  and  Robin- 
son), A.,  i,  903. 
Camphorphenylhydrazone    picrate,   pre- 
paration of  (Ciusa  and  Agostinelli), 
A.,  i,  892. 
Camphorsulphonic  acids,  derivatives  of, 
stereoisomeric  (Lowry  and  Magson), 
T.,  1042;  P.,  145. 
Camphoryl-^lz-carhamide,       N-dihromo- 
and  iV-  f/icliloro-  (Forster  and  Gross- 
mann),  T.,  402;  P.,  74. 
CamphoryImethyl-i//-carbamide,  A'- 

bronio-  and  A'-chloro-  (Forster  and 
Grossmann),  T.,  402  ;  P.,  74. 
Camphyl  rfibulphide  and  its  derivatives 
(BoitscHE  and  Lange),  A.,  i,  679. 
hydrosulphid  -.     See  Borneol,  thio-. 
methyl  sulphide.     See  Borneol,  thio-, 
methyl  ether. 
Camphyldimethylsulphoninm  hydroxide 
and  iodide  (Borsche  and  Lanoe),  A., 
i,  680. 
Camphylmethylsulphone  (Borsche  and 

LAN(;r,),  A.,  i,  679. 
Camphylphenyl-.  See  Phenylcamphyl-. 
Camphylpyrazole  and  its  carbozylic  acid 
and  its  ethyl  ester  (Tingle  and 
RciBiNsoN),  A.,  i,  902. 
Canal  rays.  See  under  Photochemistry. 
Cancer  (Neubero),  A.,  ii,  875. 


Cancer,  hydrochloric  acid  in  (Palmer), 
A.,  ii,  786;   (Copeman  and  Hake), 
A.,  ii,  875. 
acidity    of    the    gastric    contents    in 
(Moore,  Kelly,  and  Roaf),  A.,  ii, 
565. 
haemalkalimetry  in  (Moore  and  "Wil- 
son), A.,  ii,  565. 
of  the  stomach,  lactic  acid  formation 
in  (Sick),  A.,  ii,  565. 
Cane  molasses.     Sec  under  Molasses. 

sugar.     See  Sucrose. 
Canclla     alba,    carbohydrates     in     the 
bark   of  (Hanus  and  Bien),  A.,  ii, 
883. 
Caoutchouc     {indiaruhher),     action     of 
atmospheric  oxygen   on  (Herbst), 
A.,  i,  196. 
and   gutta-percha    hydrocarbons  and 
their  oxonides   (Harries),   A.,    i, 
30. 
vulcanised,  estimation  of  antimony  in 

(Wagner),  A.,  ii,  583. 
See  also  Rubber. 
Capillary,  electro-.  See  Electro-capillary, 
layer  parallel  to  its  surface,   pressure 

in  the  (Barker),  A.,  ii,  655. 
phenomena,  rule  for,  analogous  with 
Trouton's  rule  for  the  latent  heat  of 
evaporation   (Kistiakowsky),    A., 
ii,  655. 
tubes,  flow  of  liquids  through  (Bell 
and  Cameron),  A.,  ii,  833. 
determination  of  melting  points  in 
(Wegscheider),  a.,  ii,  8. 
Capsicum  anmmm,  fruit  of  (Nestler), 

A.,  ii,  640. 
Caramel,   presence   of  formaldehyde   in 

(Trillat),  a.,  ii,  235,  401. 
Carbacetoacetic  acid,  ethyl  ester.     See 

woDehydroacetic  acid,  ethyl  ester. 
Carbamic    acid,    salts    (Macleod    and 
Haskins),  a.,  ii,  377. 
ammonium  salt, formation  of  (Brinei:\ 
A.,  ii,  529. 
Carbamide,  action  of,  on  compounds  of 
cyanoacetic    acid    (Freuichs     and 
Hartwig),  a.,  i,  74,  163. 
action  of,  on  ethyl  glyoxylate  (SiMON 

and  Chaa'anne),  A.,  i,  636. 
action    of   sodium    hypobromite     on 

(Corraim),  a.,  ii,  505. 
and  its  alkyl  derivatives,  conversion 
of,  in   pyrimidine  bases   (Merck), 
A.,  i,  537,  703,  715, 
See  also  Urea. 
Carbamide,   /sohydroxy-,  action   of,   on 
benzi.ldcliyde(CiiNDUCH6),  A.,i,593. 
thio-.     See  Thiocarbamide. 
Carbamides,  acyl   derivatives   of  (Far- 
BENFABHIKEN  VORM.  F.  Bayer&Co.), 
A.,  i,  634. 
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Carbamidoketo-.     See  Ketocarbamido-. 
Carbamidopyrimidines,      formation      of 

purines        from        (JoHXSox        and 

McCollvm),  a.,  i,  769. 
o-Carbaminebenzenesnlphonic  acid,  salts 

and   chloride  of  (Bkadshaw),  A.,  i, 

359. 
Carbaminoacetic  acid,  barium  salt  (Sieg- 
fried), A.,  i,  141. 
CarbamoglycoUic  acid,  rfithio-,  and  its 

anhydride  (Holmberg),  A.,  i,  811. 
Carbamylcamphoformeneaminecarb- 

oxylic  acid  and  its  ethyl  ester  (Tixgle 

and  Robinson),  A.,  i,  902. 
7-Carbetlioxy-7-acetyl)3-alkyl-  and 

-yS-phenyl-butyronitriles  and 

-butyronitrile-a-amides  (Guakeschi), 

A.,  i,  800. 
7-Carbetlioxy-7-acetylbutyronitrile-o- 

amide  (Guare.schi),  A.,  i,  801. 
Carbethoxyaminoacetonitrile  (Johnson 

and  McCollum),  A.,  i,  157. 
Carbethoxyaminocoamarans,  1-  and    2- 

(Stoermer     and      Koxig),     A.,     i, 

200. 
Carbethoxyl  isocyanate.    See  Carbiraide- 

carbnxylic  acid,  ethyl  ester. 
Carbetlioxy-Z-leucyl-Meucine(FiscHER), 

A.,  i,  810. 
Carbethoxythioglycollic    acid   and     its 

potassium  .salt  (Biilm.^xx),  A.,  i,  626. 
Carbimidecarboxylic    acid,   ethyl   ester 

(carhcthoj:yl  isocyaTiate)    (DiELS    and 

Wolf),  A.,  i,  237. 
Carbimides,   optically  active  (Pickard, 
Littlebury,  and  Neville),  T.,  93  ; 
(Pickard    and    Littlebury),    T., 
467,  1254;  P.,  71.  238. 

thio-.     See  Thiocarbimides. 
Carbitbionic  acids  (Houben  and  Pohl), 

A.,  i,  847. 
a-Carbo-benzoxy-t-phenylthiocarb- 

amide  (Dixon),  T.,  904  ;  P.,  147. 
Carbodiphenylimide,  hydrocyano-,  trans- 
formations of,  hydrocyanorfii-^-nitro-, 

and  nitrosocyano-  (ScHULTZ,  Rohde, 

and  Herzog),  A.,  i,  890. 
Carbohydrates    of   cocoa  (Maurknbre- 
cher  and  ToLLEN.s),  A.,  ii,  884. 

from  lichens  (Tollexs),  A.,  i,  560  ; 
(Ulander  aud  Tollens),  A. ,  ii,  193. 

in  spices,  researches  on  the  (Hanu3 
and  BlEX),  A.,  ii,  883. 

solubility  and  sjHJcific  rotatory  power 
of,  in  pyridine  and  other  solvents 
(Hoi.TY),  A.,ii,  61. 

r6le  of  cellular  elements  in  the  diges- 
tion of,  by  intestinal  juico  (Birrry 
and  Frouix),  A.,  ii,  559. 

rdle  of  the  {>ancrea8  in  the  digestion 
and  absorption  of  (LoMBRoso),  A., 
ii,  292. 


Carbohydrates,  nitrogenous,  a  new  grou^ 
of  (Offer),  A.,i,  811. 
behaviour  of  Nessler's  rt-agent  towards 

some  (Rosexthaler),  A.,  ii,  911. 
See  also  Sugars. 
Carbomethoxyl-.     See  Carboxymethyl-. 
Carbon,  three  modifications  of  (Schenck), 
A.,  ii,  363. 
emission  of,  in  certain  flames  (Amerio), 

A.,ii,  440. 
relative  vapour  tensions  of  the  three 
modifications    of    (Smits),    A.,    ii, 
71. 
rate    of    action     of    oxygen,    caibon 
dioxide,    and      water     vapour     on 
(Farup),  a.,  ii,  745. 
occlusion    of    hydrogen     and    carbon 

dioxide  by  (Tkavers),  A.,  ii,  730. 
solubility    of,     in     calcium     carbide 

(Kahn),  a.,  ii,  538. 
influence  of  phosphorus  on  the  solu- 
bility of,  in  iron  (Fettwels),  A.,  ii, 
232. 
direct  union  of,  with  hydrogen  at  high 
temperatures  (Prixg  and  Button), 
T.,  1591  ;  P.,  260. 
Carbon  alloys  with  iron  of  high  carbon 
content  (WtsT),  A.,  ii,  232. 
equilibrium   diagram   of  (Charpy), 
A.,  ii,  31. 
with  iron  and  copper  (Pfeiffer),  A., 
ii,  358. 
Carbon    compounds  with    silicon,    vola- 
tility in  (Hexry),  a.,  i,  549. 
Carbon      tetrahTomide,     properties      of 
(Poxzio),  a.,  i,  482. 
action  of,  on  selenium  (v.  B.vrtal), 
A.,ii,  746. 
tetrachloride,  some  uses  of,  in  analysis 

(Graefe),  a.,  ii,  201. 
oxides,  temperatures  of   formation  of 

(Manville),  a.,  ii,  439. 
rajoxide    (Diels    and   Wolf  ;    Ber- 
thelot),  a.,  ii,  227. 
constitution  of  (Michael),  A.,    ii, 
442. 
suboxides  (Berthelot),  A.,  ii,  227. 
7;t<moxide,   coefBcient  of  expansion  of 
(Jaquerod  and  Perkot),  A.,  ii, 
34. 
action  of,   at    a  red  heat  on  water 

vapour  (Gautier),  A.,  ii,  538. 
in    normal    blood     (Lupine    and 

Boulud),  a.,  ii,  867. 
fate   of,    in     the   animal    organism 
(Wachholtz,    WoiiGiTZKi,    and 
Welsh),  A.,  ii,  561. 
estimation    of  small   quantities   of 

(NowiCKi),  A.,  ii,  395. 
estimation    of,    in    air    (Jaubkkt  ; 
Gautier),    A.,  ii,    125  ;    (L6vY 
and  Pfo:ouL),  A.,  ii,  197. 


1086 


INDEX   OF   SUBJECTS. 


Carbon  monoxide,  some  difficulties  in  tlie 
estimation  of,  in  gaseous  mixtures 
(Gautier  and  Clausmann),  A.,  ii, 
251. 
rfioxide,  preparation  of,  lecture  experi- 
ment (Kuspert),  a.,  ii,  661. 
action  of  ultra-violet  light  on  moist 

and     dry     (Chadwick,     Rams- 
bottom,  and  Chapman),  P.,  23. 
decomposition  of,  by  the  point  dis- 
charge   (Noda    and  AVarbuhg), 

A.,  ii,  144. 
photolytic     decomposition     of,     in 

vitro    (Usher  and    Priestley), 

A.,ii,  881. 
dissociation  of,  at  high  temperatures 

(Langmuir),  a.,  ii,  848. 
liquid,    examination   of  (Werder), 
A.,  ii,  900. 

as  solvent  (Buchnkr),  A.,  ii,  274. 
coefficient  of  expansion  of  (Jaque- 

KOD  and  Perrot),  A.,  ii,  34. 
diffusion    of,    through    a   colloidal 

membrane  (Amar),  A.,  ii,  337. 
rate  of  action  of,  on  carbon  (Farup), 

A.,  ii,  745. 
action   of  hydrogen  on  (Gautier), 

A.,  ii,  538. 
union  of,   with  amphoteric  amino- 

substances   (  Siegfried),    A.,  i, 

324. 
influence  of,  under  high  pressure  on 

the  bacteria  in  water  and  in  milk 

(Hoffmann),  A.,  i,  695. 
physico-chemical    investigation    on 

the  action  of,  on  blood  (v.  Koranyi 

and  Bence),  A.,  ii,  97. 
assimilation   of,   by   chrysalides    of 

Lepidoptera  (v.   Linden),  A.,  ii, 

95. 
action  of,  on  the  latent  life  of  some 

dried  grains  (Becquerel),  A.,  ii, 

385. 
assimilation   of  (Lob),    A.,   ii,    43, 

324,  791. 
estimation   of  (Holtschmidt),  A., 

ii,  580  ;  (McFarlane  and  Gre- 
gory),   A.,     ii,     802 ;     (Reben- 

storff).  A.,  ii,  901. 
modification  of  Scheibler's  apparatus 

for  the  estimation  of,  in  carbonates 

(Collins),  A.,  ii,  630. 
estimation  of,  in  waters  (Bruhns), 

A.,  ii,  706. 
rfzselenide  (v.  Bartal),  A.,ii,  848. 
bisulphide,      slow      combustion      of 

(Smith),  T.,  142. 
action  of,  on  soil  (WiLFARTH,  Ro- 

MER,  and  Wimmer),   A.,  ii,  485  ; 

(Heinze),  a.,  ii,  486. 
estimation  of,  in  benzene  (Stavor- 

inub),  a.,  ii,  680. 


Carbon,  estimation  of  (McFarlane  and 
Gregory),  A.,  ii,  802. 
and   sulphur,  apparatus  for  the  esti- 
mation   of    (Wilhelmi),    a.,    ii, 
390. 
estimation  of,  in  iron  and  steel.     See 

under  Iron, 
estimation  of,  in  soils  (Hall,  Miller, 
and      Marmu),      T.,      595  ;       P., 
103. 
See  also  Charcoal,  Diamond,  Graphite, 
and  Lampblack. 
Carbon  compounds.     See  Organic  com- 
pounds. 
Carbonates,    electrolytic    reduction    of 
(Ehrenfeld),  a.,  ii,  83. 
basic  (Davis),  A.,  ii,  670. 
Carbonic  acid  and  its  salts,  thio-.     See 

Thiocarbouic  acid. 
Carbonyl  bromide  (v.  Bartal),  A.,  i, 

731. 
Carbonylferrocyanic  acid,  heat  of  forma- 
tion of  (Muller),  a.,  ii,  525. 
Carbonyl  group,  the  chemical  reactivity 
of  the  (Stewart  and   Baly),  T., 
489,  618;  P.,  33,85. 
estimation   of  the,   in  aldehydes,  ke- 
tones, &c.  (Smith),  A.,  ii,  312. 
Carborundum,  measurement  of  tempera- 
ture in  the  formation  of  (Tucker  and 
Lampen),  a.,  ii,  610. 
Caro's  acid,  constitution  of  (Price),  T., 

53. 
Carbostyril  as  a  by-product  in  a  molasses 

furnace  (v.  Lippmann),  A.,  i,  38. 
Carboxybenzofulveneacetic  acid  and  its 
reduction  (Thiele  and  Rijdiger),  A., 
i,  587. 
;3  Carboxy-07-dimethylcrotonic       acid, 
7-cyano-,    ethyl    ester,    formation    of 
(K()GKi;soN  and  Thorpe),  T.,  649. 
Carboxyethyl-.     See  Carbethoxy-. 
Carboxylic  acids,  syntheses  of  (Houben), 
A.,  i,  21. 
behaviour    of,     towards    phenylcarb- 
imide  (Dieckmann  and  Breest), 
A.,  i,  832. 
aromatic,     electrolytic    reduction    of 

(Mettleh),  a.,  i,  851. 
o^-unsaturated,   esters,    reduction  of, 
by  aluminium   amalgam  (Henle), 
A.,i,  669. 
7-Carboxymethyl-7-acetyl-;3-ph«nyl- 
and   -/S-propyl-butyronitrile-a-amides 
(Guareschi),  a.,  i,  801. 
Carboxymethylserine,        ethyl        ester 

(Lkuchs  and  Geiger),  A.,  i,  806. 
Carboxymethyli^i'thiourethane.  Sec 

Carbamoglycollic  acid,  (/ahio-. 
2-Carboxyphenyl  dichloro-orthophosjih- 
atc,  6-cliloro-2-chloro-  (AnscuOtz  and 
Anspach),  a.,  i,  503. 
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2-CarT30xyphenyl  dihydrogen  phosphate, 
4-chloro-,    and    dichloro-orthophos- 
phate,  4-chloro-2-chloro-  (Anschutz 
and  Anspach),  A.,  i,  503. 
metaphosphate     and    dich!oro-oitho- 
phosphate,  chloro-  (Anschutz),  A., 
i,  501. 
o-o-Carboxyphenyl-cinnamic    and   -3:4- 
diinetlioxycinnamic    acids,    2-an;ino- 
and  2-nitro-  (Pschokk  and  Tappkn), 
A.,  i,  850. 
o-Carbox3rplienylglyceryltropeine,     lac- 
tone   of  (JowEiT   and    Pyman),    P., 
317. 
/i-Carboxyplienyl-l:2naphthiminazole- 
7-sulplionic  acid,  5-hydioxy-  (Faubex- 

FABRIKEX    VOKM.    F.    BAYER   &     Co.), 

A.,  i,  900. 
o-CarboxyphenylthioglycoUic    acid  and 

its    esters     (^Friedlander),     A.,     i, 

378. 
3Carboxy-o-tolyl  dichloro-orthophosph- 

ate,  chloro-,  and  dihydrogen  phosphate 

(AxscHVTZ,  ScHROEDER,  Weber,  and 

Axspach),  a.,  i,  506. 
2-Carboxy-ji;-tolyl    metaphosphate    and 

dichloro-orthophospliate,  chloro-,  and 

dihydrogen  phosphate  (AKSCHUTZand 

Schkoeder),  a.,  i,  507. 
4-Carboxy-3-tolyl     metaphosphate    and 

dichloroorthophosphate,  chloro-,  and 

dihydrogen  phosphate  (Axschutz  and 

Schroeder),  a.,  i,  506. 

arlina  acatdis  L.   (carline  thistle),  oil 

of  (Semmi.er),  A.,i,  297. 
Carlinene,  Carlina  oil,  and  Carlina  oxide 

(Se.mmler),  a.,  i,  297. 
Carnitine    from   meat   extracts    (Krim- 

BERO),  A.,  ii,  872. 
Carnitine,  Camosine,  and  Methylgaan- 

idine    in   flesh    (Krimbkkg),    A.,    ii, 

781. 
Carnivorous    metabolism.      See    nnder 

Metabolism. 
Carotin,    assimilative   function  of,   and 

the  second  assimilative  maximum  at  F. 

(Kohl),  A.,  ii,  792. 
Carvacrol,  hydrogenation  derivatives  of 

(Brunei,),   A.,  i,  81. 
Carvacromenthols,   a-  and  3-,  and  the 

esters  of  the  /3-compound   (Brunel), 

A.,  i,  81. 
Carvestrene,  synthesis  of,   and   its    di- 

hydrobromide     and     dihydrochlorido 

(Perkin  and  Tattersall),  P.,  268. 
Carvoline,     constitution    of,     and     its 

derivatives  (Wallach  and  Lautsch), 

A.,  i,  522. 
Carvomenthone,  cyano-,  and  its  oximcs 

(Lai'worth),  T.,  1829  ;  P.,  285. 
Carvomenthonecarboxylic     acid    (Lap- 
worth),  T.,  1830  ;  P.,  285. 


Carvone,  action  of  hydrogen  cyanide  on 
(Lapworth),  T.,  949  ;  P.,  164. 
action    of  magnesium    methyl   iodide 
on  (RuPE  and  Liechtenhan),  A., 
i,  374. 
hydrate      {8-hydroxy-8 :9-dihydrocarv- 
one)     and    its    phenylhydrazone 
(Knoevenagel  and  Samel),  A., 
i,  296. 
and    its   oxime   and  semicarbazone 
(Knoll  &  Co.),  A.,  i,  522. 
semicarbazones    (Knoevenagel     and 
Samel),     A.,       i,     296 ;       (Rupe, 
DoRscHKY,  and  Hotz),  A.,  i,  595  ; 
(Rupe),  A.,  i,  681. 
Carvopinone      and      its    semicarbazone 
(Wallach  and  Exgelbeecht),  A.,  i, 
684. 
isoCarvoxime,   constitution     of,  and  its 
bromides  (Wallace  and  Lautsch), 
A.,  i,  522. 
Casein,   decorajiosition  of,  by  means  of 
ozone  (Harries),  A.,  i,  54. 
action      of      hydrochloric      acid     on 
(Skraup  and  Zwerger),  A.,  i,  123. 
action  of  lactic  acid  on  (Lax.\),  A.,  i, 

123. 
action     of     the    rennet    ferment    on 

(Petry),  a.,  i,  469. 
amount  of   alanine  and  glycine  from 
(Skraup),   A.,    i,     123;    (Abder- 
HALDEN  and  Hunter),  A.,  i,  545. 
peptones  from   (Skraup  and  Witt), 

A.,  i,  916. 
as  an  acid   and    its  distinction    from 
casein  altered  by  rennet  (Laqueur), 
A.,  i,  56. 
salts  (Long),  A.,  i,  391. 
estimation  of  (Arny  and  Pratt),  A., 

li,  407. 
estimation  of,  in  cheese  (Trillat  and 
Sauton),  a.,  ii,  639. 
Caseinogen  of  cows'  milk,  hydrol^-sis  of 
(Abderhalden  and  Hunter),  A., 
i,  912. 
of  various  milks,   comparison  of   the 
(Abderhalden     and      Schitten- 
helm),  a.,  ii,  467. 
separation  of  the  phosphorus  from,  by 
enzymes  and  alkali  (Plimmer  and 
Bayliss),  a.,  i,  325. 
Caseinokyrine  (Skraup  and  Zwekoer), 

a.,  i,  124. 
Cassava,  occurrence  of  phaseolunatin  in 
(DiNsTAN,  Henrv,  and  Auld),  A., 
ii,  795. 
Cast  iron.     See  under  Iron. 
Catalase  (Lesser),  A.,  ii,  562. 

moderating  action  of,  on  oxidations 
produced  by  ferrous  sulphate  in 
presence  of  animal  extracts 
(Battelli  and  Stern),  A.,  ii,  107. 
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Catalase,     yeast,  fate    of,    in    cell-free 

alcoholic  fermentation  (Bach),  A., 

i,  470. 

influence   of   peroxydase     on     the 

activity  of  (Bach),  A.,  i,  470. 

Catalases  of  blood  (van  Itallie),   A., 

ii,  238,  461. 
Catalysis  and  Catalytic  reactions.     See 

under  Affinity,  chemical. 

Catechol     (pyrocatechol ;  1  •.2-(\ihydroxy- 

benzene),  action  of  iodine  chloride  on 

(.Iackson  and  Boswell),  A.,  i,  496. 

derivatives  (Perkin  and  Weizmann), 

T.,  1649  ;    P.,  269. 
monoalkyi  ethers,  compounds  of,  with 

proteiils  (Fehrlin),  A.,  i,  467. 
methyl  ether.     See  Guaiacol. 
dimethyl  ether.     See  Veratrole. 
methylene  ether  and    its    p-bromo-, 
»-chloro-,    ^-iodo-,      and     nitro- 
derivatives   (Mameli   and    Boi), 
A.,  i,  743. 
derivatives  of  (Medinger),   A.,  i, 
421. 
Catechol,  tetrabxomo- ,  diacyl  derivatives 
of,       and      heptdbromodihjiii'o-aj-, 
tribenzoyl  derivative,  hemiether   of 
(Jackson  and  RrssE),  A.,  i,  289. 
Aea;cfchlororfihydroxy-,  ether  of  (Jack- 
son and  MacLaurin),  A. ,  i,  97. 
Cathode.     See  under  Electrochemistry. 
Cedriret.     See  Coerulignone. 
Celestite,    occurrence   of,   in   the    sedi- 
mentary rocks  of  France  (Collot), 
A.,  ii,  39. 
occurrence  of,    at   Maybee,    Michigan 
(Kraus  and  Hunt),  A.,  ii,  290. 
Cell  division,   physiology  of    (Lillie), 
A.,  ii,  104. 
membrane      and      its      constituents 
(KoNiG,  Fu^RSTENBERG,  and  MURD- 
field),  a.,  ii,  793. 
volume,  osmotic  effect  of  various  salt 
solutions  on  (Roaf),  A.,  ii,  784. 
Cells,    reaction   of,    to  certain    poisons 
(Langley),  a.,  ii.  111. 
galvanic.    See  under  Electrochemistry, 
living,       oxidising      and       reducing 
properties   of  (Raciborski),  A., 
ii,    45,   700. 
action      of     dilute      solutions    on 
(Bokorny),  a.,  ii,  104. 
Cellulose,     constitution     of,      and    its 
triacetyl    derivative    (Green     and 
Perkin),  T.,  811  ;  P.,  136. 
action  of  acetic  anhydride  saturated 
with  hydrogen  chloride  on  (Skraup, 
Geissi'ergeh,    v.     Knaffl-Lenz, 
Menter,  and  Sirk),  A.,  i,  68. 
digestion  of,  in   the   cjecum  (Scheu- 

NERT),  A.,  ii,  463. 
acetates  (Osr),  A.,  i,  560. 


Cellulose,  triacetyl  derivative  (Farben- 
fabriken  vorm.  F.  Bayer  &Co.), 
A.,  i,  6. 
estimation  of,  in  cnide  fibre  (Konig), 
A.,  ii,  905. 
Cellulose,  nitrated,  estimation  of  nitrogen 
in  (BuscH),  A.,  ii,  392. 
nitro-,    decomposition  of  (Silberrad 
and    Farmer),    T.,    1182;    P., 
171. 
decomposition   of,    at   temperatures 
below  that  of  ignition  (Saposh- 
nikoff  and  Jagellowitsch),  A., 
i,  68. 
hydrolysis  of  (Silberrad  and  Far- 
mer), T.,  1759;  P.,  270. 
estimation  of  nitrogen  in  (Busch), 
A.,  ii,  708. 
Celluloses,  hydrolysis  of  some  (Ernest), 

A.,  i,  401. 
Cement,    Portland,   hydration  of  (Roh- 

land),  a.,  ii,  285. 
Cereals,  direct  manuring  of,  with  diff"er- 
ent  forms  of  calcium  (Lazzari),  A.,  ii, 
892. 
Cerebron  and  phrenosin  (Thierfelber), 
A.,  ii,  183. 
Thierfelder's,  identity  of,  with  Thudi- 
chum's  phrenosin  (GiEs),  A.,  i,  871. 
Cerebrum,    chemical  stimulation  of  the 

(Maxwell),  A.,  ii,  240,  871. 
Cerium  compounds,  preparation  of  pure 

(Orloff),  a.,  ii,  675. 
Cetraric  acid,  reactions  of  (Simon),  A., 

i,  961. 
Cetylphosphoric    acid    and     its     salts 

(Biehringer),  a.,  i,  2. 
Chabazite      from     Gellivare,      Sweden 

(Bygd^n),  a.,  ii,  38. 
Chailietia      toxicaria,      chemical      and 
physiological  examination  of  the  fruits 
of  (Power  and  Tutin),  A.,  ii,  794. 
Chalcedony,     spiral      arrangement      in 

(Wallerant),  a.,  ii,  837. 
Chalmersite,   composition  of  (Htjssak), 

A.,  ii,  553. 
Chalybite   from   Maryland  (Schaller), 

A.,  ii,  369. 
Charcoal,  variations  of  state  exliibited  by, 
under  the  influence  of  temperature 
and   the  action    of   oscillations   of 
temperature  (Manville),  A.,  ii,  439, 
537. 
absorptive  power  of,  at  low   temper- 
atures (Dewar),  a.,  ii,  830. 
absorption  of  gases  by  (Vaubel),  A., 

ii,  738. 
insoluble  calcium  and  potassium  com- 
pounds in  (Berthelot),  A.,  ii,  117. 
antitryptic  effect  of  (Hedin),    A.,  ii 

780. 
See  also  Carbon. 
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Charlock,    action    of,     on    nitrification 

(Gutzeit),  a.,  ii,  476. 
Cheese,  importance  of  strictly  anaerobic 
putrefactive  bacilli  for  the  ripening 
of  (Rodella),  a.,  ii,  297. 
Dutch  (Cribb),  a.,  ii,  404. 
Emmenthaler,  constituents  of  (Wix- 
TERSTEIN  and  Bisseger),  a.,  ii, 
248. 
composition  of  the  whey  and   curd 
during  the  manufacture  of  (KoEsT- 
ler),  a.,  ii,  485. 
vegetable,  from  the  proteid  of  the  soy 
bean  (Katayama),  A.,  ii,  889. 
See  also  Natto. 
estimation  of  casein  in  (Trillat  and 
Sauton),  a.,  ii,  639. 
Chelidamic  acid,  dimethyl  ester  (Meyer), 

A.,  i,  109. 
Chelidonic  acid,  bromo-  and  -chloro-deriv- 

atives,  esters  (Feist),  A.,  i,  974. 
Chemical  action,   activity,  and  aflBnity. 
See  under  Affinity,  chemical, 
constitution   and   absorption   sj^ectra, 
relation   between    (Stewart  and 
Baly),  T.,  489,  618  ;  P.,  33,  85  ; 
(  Baly  and   Stewart),  T.  ,  502  ; 
P.,   34  ;  (Baly,    Edwards,  and 
Stewart),     T.,     514;    P.,    35; 
(Baly,  Marsdex,  and  Stewart), 
T.,   966  ;    P.,    126  ;  (Baly  and 
Tuck),  T.,  982;  P.,  142. 
and    colour,   relation    between,   of 
acids,       salts,       and       esters 
(Haxtzsch,  Blackler,  SIor- 
GAX,  and  Praktorius),  A.,  i, 
856.  , 

relation    between,     in     camphor 
derivatives  (Forster),  T.,  225; 
P.,  31. 
and  colour  and  flaorescence,  relation 
between  (Silberrad),  T.,  1787  ; 
P.,  251. 
and  fluorescence,  relation  between,  of 
organic  substances  (Fraxcescoxi 
and  Bauoellixi),  A.,  ii,  714. 
and    heat    of   combustion  of   azo- 
colouring  matters  (Lemoult),  A., 
ii,  832. 
and  disinfecting  properties,  relation 
between   (Bechhold    and   Ehr- 
lich),  a.,  ii,  383. 
and    otiour,    relation    between,   in 
organic  compounds  (Woker),  A., 
ii,  739. 
and    physiological    action     (Mar- 
shall), A.,  ii,  788. 
relation  between,  in  the  tropeines 
(Jowett     and     Ptmax),     P., 
317. 
and  vapour  pressure  (Binoham),  A., 
ii,  523. 
XC.  ii. 


Chemical  constitution,  effect  of,   on  the 
rotatory  power  of  optically  active 
nitrogen   compounds  (Thomas  and 
Joxes),  T.,  280  ;  P.,  10. 
dynamics,  equilibrium,  kinetics,  and 
statics.     See  under  Affinity,  chem- 
ical, 
laboratory,    Breslau   University,    new 
electrical      arrangement      of      the 
(Abegg),  a.,  ii,  266. 
Chemotaxis  of  Equisetum  spermatozoids 

(Lidfor-s.s),  a.,  ii,  44. 
Cherry  laurel.  See  Pninus  Laurocerasus. 
Chestnut    floor,     composition    of,    and 
study  of  two  sugars  contained  therein 
(Paladixo),  a.,  ii,  624. 
Chilies.     See  Capsicum  annuum. 
Chitosan   compoonds,    crystalline,   from 
sepia  shells   (v.  Fcrth  and  Russo), 
A.,  i,  720. 
I   Chloral,    action    of   amines    on    (Ruo- 
I  heimer),  a.,  i,  419. 

I       soluble  polymeride  of  (Gartner),  A., 
i,  481. 
preparation  of  a  solid  modification  of 

(G.artxer),  a.,  i,  628. 
alcoholate  and  aniline  hydrochloride, 
three-phase  lines  in  (RooZEBOOM  and 
Leopold),  A.,  ii,  654. 
hydrate,  decomposition  of,  by  exposure 
to  light  and  air  (ScHOORLand  VAX 
DEX  Berg),  A.,  i,  481. 
action  of  bases  on  (Exklaar),  A. ,  i, 

929. 
action  of,  on  the  heart  (Rohde),  A., 

ii,  110;  (Carlson),  A.,  ii,  877. 
effect  of,  on  heart  muscle  (Schultz), 

A.,  ii,  686. 
estimation    of    (Wallis),    A.,    ii, 

255. 
estimation  of,  in  parts  of  dead  bodies 
(Bettixk  and  VAX  den  Dribssex 
Mareeuw),  A.,  ii,  816. 
Chlorates,  Chloric  acid.  Chlorides,  and 

Chlorites.     See  uudi-r  Chlorine. 
Chlonnation    by    means    of   sulphury! 

chloride  (Wohl),  A.,  i,  9. 
Chlorine,     amount    of,    in    rain    water 
(Jorlssen),  a.,  ii,  486. 
amount  of,  in  the  rain  water  collected 
at    Rothamsted    (Miller),   A-,  ii, 
486. 
changes  in  the  properties  of  (Fabixti 

and  Forster),  A.,  ii,  435. 
function  of  the  catalyst  in  the  Deacon 
process  for  the  manufacture  of  (Lrvi 
and  Voghera),  A.,  ii,  605. 
equilibrium    in    the    Deacon    process 

(Lewis),  A.,  ii,  843. 
interaction  of,  with  hydrogen  (Bdr- 
GRHsand  Chapman),  T.,  1399;  P., 
87. 

73 
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Chlorine,    action    of   railium    rays    on 
mixtures  of,  with  hydrogen  (Jouis- 
SEX  and  Ringek),  A.,  ii,  515. 
electrolytic  (Ferchland),  A.,  ii,  842. 
liquid,  some  reactions  of  (Thomas  and 

Dupuis),  A  ,  ii,  662. 
density  of  (Treadwell  and  Christie), 

A.,  ii,  15,  79. 
action  of  fluorine  on  (Lebeatj),  A.,  ii, 

739. 
compound  of,   with   iodine  (Meerum 

Tekwogt),  a.,  ii,  15. 
compounds  of,  with  sulphur  (Aten), 

A.,  ii,  157. 
Hydrochloric  acid  {htjdrogen  chloride), 
preparation  of,  from  its  elements 
(Hoppe),  a.,  ii,  605. 
generating  apparatus  (KiJSTER  and 

Abkgg),  a.,  ii,  348. 
purification  of,  from  araenic  (Thorne 

and  Jeffers),  A.,  ii,  394. 
dissociation    of,    at    high     temper- 
atures (Lowenstein),  a.  ,  ii,  272. 
reaction     of,      with      chloric    acid 
(Luther  and  MacDougall),  A., 
ii,  436. 
action    of,    on   potassium    chlorate 
(Kolb),  A.,ii,  15;  (Ditz),  A.,  ii, 
155. 
action  of,  on  potassium  permangan- 
ate in  presence  of  various  inorganic 
salts  (Brown),  A.,  ii,  31. 
in  cancer  (Palmer),    A.,    ii,    786  ; 
(CoPEMANand  Hake),  A.,  ii,  875. 
free,  in  the  gastric  juice  (Dreser), 

A.,  ii,  777. 
for     use     in     the    Marsh-Berzelius 
method,   removal  of  arsenic  from 
(Ling  and  Rendle),  A.,  ii,  250. 
Chlorides,    iufluence   of  the  intake  of 
water  on  the  excretion  of  (Heilner), 
A.,  ii,  295. 
Chlorine  c^ioxide  (or  peroxide),  reactions 
of  (Bray),  A.,  ii,  223. 
and    its    hydrate     and    estimation 

(Bray),  A.,  ii,  222. 
and  iodides  (Bray),  A.,  ii,  278. 
Chloric  acid,  preparation  of,  and  its  use 
in  analysis  (Bernard),  A.,  ii,  305. 
reaction  between  liydrochloric   acid 
and  (Luther and  MacDougall), 
A.,  ii,  436. 
Chlorate,  presence  of,  in  sodium  nitrate 

(Grimbert),  a.,  ii,  282. 
Chlorates,  estimation  of  (Kolb),  A.,  ii, 

15;  (Ditz),  A.,  ii,  155. 
Perchloric  acid  and  its  hydrates  (van 

WijK),  A  ,  ii,  79. 
Chlorous  acid,  reactions  of  (Bray),  A., 

ii,  223. 
Chlorite,  estimation  of,  in  presonc*  of 
iodate  (Bhay),  A.,  ii,  278. 


Chlorine  : — 

Hypochlordns  acid,   new  method    of 

formiug  (Lebeau),  A.,  ii,  739. 
Chlorine,      electrolytic,      analysis      of 

(Treadwell  and  Christie),  A.,  ii, 

122. 
Volhard  method  for  the  estimation  of, 

in     potable     waters     (Shutt     and 

Charlton),  A.,  ii,  894. 
and   bromine,   separation  of,   in   acid 

solution     by     hydrogen     peroxide 

(Jannasch),  a.,  ii,  894. 
See  also  Halogens. 
Chloro-componnds,    organic,    depression 
of    the    temperature    of    reaction    in 
syntheses  with  (Wohl),  A.,  i,  559. 
Chloroform,     chenucal     and      physical 

properties   of  solutions   of  (Moore 

and  RoAF),  A.,  ii,  187. 
biochemical   studies    on    (Feigl   and 

Meier),  A.,  ii,  876. 
decomposition  of,  under  the  influence 

of  light  and  air  (ScHOOBL  and  van 

DEN  Berg),  A.,  i,  57. 
tromoform,  and  iodoform,  comparison 

of  the  decomposition  of,  under  the 

influence   of   light    (Schoorl    and 

VAN  DEN  Berg),  A.,  i,  474. 
rise  of  temjierature  on  mixing  ethyl 

ether  with  (Rosenthaler),  A.,  i, 

330. 
action  of  sodium  hydroxide  and,   on 

phenols  in  acetone   solution  (Bar- 

gellini),  a.,  i,  666. 
retarding  or  paralysing  action  of,  on 

the     reactions      yielding      organo- 

mag»iesium  comjxjunds  (Reychler), 

A  ,  ii,  836. 
proportion  of,  in  the  organism  during 

anjesthesia  (Tlssot),  A.,  ii,  244. 
anaesthesia,       acetnuuiia       following 

(Baldwin),  A.,  ii,  108. 
influence  of,  on  the  gi'owth  of  young 

animals  (Schapiro),  A.,  ii,  180. 
elimination  of,  by  urine   (Nicloux), 

A.,  ii,  622. 
estimation     of    small     quantities    of 

(Nicloux),  A.,  ii,  202. 
estimation      of     ethyl      alcohol      in 

(Nicloux),  A.,  ii,  584. 
Chloroma  and  leuca3mia  (Gulland  and 

Goodall),  a.,  ii,  566. 
Chloromanganokalite  (Lacboix),  A.,  ii, 

455. 
Chlorophyll  absorption  (Tsvett),  A.,  i, 

973. 
Chlorous  acid.     See  under  Chlorine. 
Chocolate,  iufluence  of,  on  uric  acid  ex- 
cretion (Fauvel),  a.,  ii,  564. 
Chocolates,  method  of  estimating  impuri- 
ties in  (BORDAS  aUd  TorPLAJN),  A., 
ii,  408. 
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Chocolates,  estimation  of  sucrose,  reduc-    [ 
ing    sugars,     and    added    starch,   in 
(Robik),  a.,  ii,  499  ;  (Pellet),  A.,  ii, 
586. 
Choke  damp   free   from   carbon   dioxide 

(Blount),  A.,  ii,  280. 
Choleprasin  (Kuster),  A.,  i,  468. 
Cholestandione,  constitution  and    reac- 
tions   of,    and    its   hronio-derivatives 
(WiXDAUs),  A.,  i,  5S0. 
Cholestane  derivatives,  specific  rotation 
of  (Mavthxer),  a.,  i,  663. 
mono-   and  j3-rfi-ciiloio-,   and  Cholest- 
anol,ehloro-  (Mauthner),  A.,i,579. 
o-Cholestanol  and  its  benzoyl  derivative, 
^-Cholestanol,  and  a-  and  ;3-CholeBt- 
anones   (Diels  and  Abderhaldkn), 
A.,  i,  272,  425. 
Cholestene  derivatives,  specific  rotation 

of  (Mauthser),  a.,  i,  6o3. 
Cholestenone  and  its  nitro- derivative  and 

reactions  i  Windavs),  A.,  i,  174. 
Cholesterol  (Diels  and  Abderhalden), 
A.,    i,    272  ;    (Malthser),    A.,    i, 
579  ;  (WiNDAUs),  A.,  i,  579,  580. 
amount  of,  in  fats  and  mineral  oils  and 
their  probable  genetic  relationships 
(Rakusin),  a.,  i,  951. 
occurrence  of,  in  milk  (Siegfeld),  A., 

ii,  204. 
preparation    of,    from  brain   (Rosen- 
heim), A.,  ii,  240  ;   (Tebb),  a.,  ii, 
241. 
behaviour  of,  to  light  (Schulze  and 

"NVixterstein),  a.,  i,  843. 
hydrogenisation  of  (Necberg),  A.,  i, 
356  ;    (Diels  and  Abdebhalden), 
A.,  i,  425. 
reaction  of,   with   5-methylfurfuraIde- 

hyde  (Neuberg),  A.,  ii,  497. 
derivatives    (Wixdaus),    A.,   i,    174, 
579,    580  ;    (Diels    and  Abder- 
halden),   a.,  i,  272  ;    (Mauth- 
ner), A.,  i,  579,  663. 
colour    phenomena    among    (Leh- 
man n),  A.,  i,  952. 
separation  of  animal   from   vegetable 
(WiNDAUs),  K,.,  ii,  901. 
Cholesterols,  new  colour  reaction  of  the 

(OnuLE.NGHi),  A.,  ii,  311. 
Cholesteryl  esters,  existence  of  some,  in 
thice  liquid  modificaiions,  one  iso- 
tropic    and     two     Huid-crystalline 
(Lkuman.n),  a.,  ii,  836. 
fatty   esters  and   their  liquid   phases 

(.Iaegeh),  a,  i,  742. 
propionate,  lici  uid  crystalsof  1[Walleb- 
ANT),  A.,  ii,  837. 
Cholic  acid  (cholalic  acid)  and  its  ethyl 
ester,  azide,  hydrazide,  and  tienzyl- 
idenehydrazide  (BoNDi  and  MuLLBu), 
A.,  i,  633. 


Cholic  acid,  conversion  of,  into  cholamine 
(CuRTics),  A.,  i,  400. 
estimation    of,   in    human    faeces   (v. 
Oefele),  a.,  ii,  501. 
Cholic  acid,   mercury  salts,  preparation 

of  (Riedel),  A.,  i,  800. 
Choline    periodide    and    the   estimation 
of  choline    by  potassium  tri-iodide 
(Stanek),  a.,  ii,  60. 
fate  of,  in  the  organism  (v.  Hoesslin), 

A.,  ii,  294. 
effects  of,  on  animals  (Buzzard  and 

Allen),  A.,  ii,  41. 
detection  of,  by  the  polarisation  mi- 
croscope (DoxATu),  A.,  ii,  133. 
detection   of,    in    physiologii-al    fluids 

(Rosenheim),  A.,  ii,  133. 
and  betaine,    estimation   of,  in   plant 
tissues  (Stanek),  A.,  ii,  700. 
quantitative  se^wration  of  (Stanek), 
A.,  ii,  314. 
Cholocamphoric       acid,       LatschinofiTs 

(Panzer),  A.,  i,  775. 
Chromammoniam  compounds.    See  nnder 

Chromium. 
Chromium,     electrolytic     formation     of 
(DoNY-HfiNAULT),  A.,  ii,  363. 
prepared    by    the     "  aluminothermal 
method,"     behaviour     of,    towards 
hydrogen  haloids  (Doking),  A.,  ii, 
451. 
specific  heat  of,    between   - 188°  and 
the    ordinary   temj>erature    (Force 
and  Nordmeyer),  A.,  ii,  521. 
boiling  and  distdlation  of  (Moissan), 

A.,  ii,  232. 
variable    sensitiveness   in    the    color- 
imetry    of   (Horn),    A.,    ii,    253  ; 
(Horn  and   Blake),    A.,    ii,  703, 
893. 
compounds  of  quinquevalent  (Wein- 

land  and  Fuiouich),  A.,  i,  37. 
Chromammonium  salts  (Werner),  A., 
ii,  760. 
co-ordiuation-isomerism    and    poly- 
nierism  among  (Pfeiffer,  Basci, 
Ga-ssmann,  Haimann,  and  Tri- 
f-schmann),  a.,  ii,  614. 
with  ethylenediamine  and   oxalates 
(Pfeifff.r  and    Trieschmann), 
A,   i,    71 ;    (Pfeiffer,    Ba.sci. 
Gassmann,        Haimann.       and 
Trieschmann),  A.,  ii,  615. 
thiocyano-  (Werner  and  v.  Hal- 
ban).  A.,  i,  816. 
Chromiomtriammine  /(-<roxide(  Rissen- 
KKLi),    KiTstu,  and  Ohl),  A.,  ii, 
92. 
Cliromiam  salts  (Werner  and  Hubbk), 
A.,  ii,  170. 
hydrolysis  of,  in  presence  of  itnlides 
and  iodales  (MooDY),  A.,  ii,  706. 
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Chromiam  salts,  limiting  states  of  some 

dissolved  (Colsox),  A.,  ii,  74.  • 
hydroxy- compounds  of,  with  pyridine 

(Pfeiffer,  Tapitach,  and  Osaxn), 

A.,  i,  531  ;  (Pfeiffer  and  Tapu- 

ach),  a.,  i,  532. 
Chromium    chloride,     equilibrium     and 
transformations    of  the    isomeric 
hydrates  of  (Olie),  A.,  ii,   859. 

new,  CfCIg.eHaO  (Bjerrum),  A.,  ii, 
363. 

compound  of,  with  antimony  chlor- 
ide, constitution  of  (Pfeiffer  and 
Tapuach),  a.,  i,  628. 
chlorides,     hydrated     (Werxer    and 

Gubsek),  a.,  ii,  452. 
chlorosulphates       (Weixlaxd      and 

Krebs),  a.,   ii,  233 ;    (Bjerrum), 

A.,  ii,  363. 
hydroxide,  partial  cleavage  of  bivalent 

bases  on   precipitation   of   (Strom- 
holm),  A.,  ii,  343. 
(dioxide  (Manchot  and  Kraus).  A.,  ii, 

859. 
sesquioxide,     black    modification     of 

(Werxer),  p.,  257. 
trioxide  {chromic  cmhyclride),  constitu- 
tion of  (Maxchot  and  Krai's),  A., 

ii,  364,  860. 
tetroxide,   compounds  of,  with  etliyl- 

enediamine  and  hexaraethylenetetr- 

amine  (Hofmaxx),  A.,  i,  805. 
aluminium    silicide    (Maxchot     and 

Kieser),  a.,  ii,  84. 
sulphate,    lead   peroxide  as  anode   in 

the       electi'olytic      oxidation       of 

(Muller  and  Soller),   A.,  ii,  66. 
sulphates  (Colsox),  A.,  ii,  233. 

violet     (Weixlaxd    and    Krebs), 
A.,  ii,  453. 
ammonium    sulphate,    solubility    and 

solution    equilibrium   of   (Koppel), 

A.,  ii,  860. 
Chromous  salts,  oxidation  of  (Saxd  and 

Bit.ger),  a.,  i,  487. 
Chromic  acid,  constitution  of  (Max- 
chot an(l  Krauk),  A.,  ii,  364. 

reaction   of,    with   quinine  in  light 
(GoLPnEHG),  A.,  ii,   514. 

as  an  oxidising  agent  (Seubert  and 
Carstex.s),  a.,  ii,  617. 
Chromic  acids,  attempts  to  prove  the 

existence  of,  by  means  of  electrical 

conductivity  (Costa),  A.,  ii,  617. 
Dichromates,   hydrolysis  of  (Sand), 

A.,  ii,  528. 
Chromium  organic  salts,  stcreoisomeric, 

configuration    of    (Pfeiffer    and 

Triescumanx),  a.,  i,  71. 
Chromium  thiocyanates,compounds  of, 

with      pyridine      (Pffjffkk     and 

OsANN),  A.,  i,  602. 


Chromium: — 

Chromicyanides,  insoluble  (vAX  Dtke- 
Cruser  and  Miller),  A.,  i,  816. 
Chromium,  estimation  of,  in  iron  or  steel 
(Kleixe),  a.,  ii,  495. 
use  of  ammonium  persulphate  in  the 
estimation  of,  in  steel  (Walters), 
A.,  li,  198. 
Chromo,  definition  of  term  (Hantzsch), 

A.,  i,  856. 
Chronograph,  new  and  improved  (MoxD 

and  WiLDERMAx),  A.,  ii,  154. 
Chrysaniline  {2-ami7w-5-'p-ami7wph^nyl- 
acridine),  acetylation  and  metiij'lation 
of  (DuxsTAX  and  Hewitt),  T.,  482; 
P.,  73. 
Chrysazin,     rZichloro-,    preparation     of 
(Wedekixd  &  Co.),  A.,  i,  868. 
hydroxy-,    ethers   of   (Graebe     and 

Thode),  a.,  i,  863. 
p-climtvo-   (Farbexfabrikex   vorm. 
F.  Bayer  &  Co.),  A.,  i,  868. 
Chrysophenol  and  its   acyl   derivatives 
and   their  salts,  and  its  methylation 
(Duxstax  and  Hewitt),  T.,  1472  ; 
P.,  243. 
Chrysotile  from  Cypnis  (Evaxs),  A.,  ii, 

457. 
Chymosin.     See  Eennin. 
Cinchona   alkaloids.     See  under  Alkal- 
oids, 
barks  and  their  cultivation  (Howard), 
A.,  ii,  248. 
assay     of,      volumetrically     (Pax- 
chaud),  a.,  ii,  909. 
Cinchonamine,   salts  of  (Howard  and 

Perry),  A.,  i,  102. 
Cinchonic    acid    {quinoliiu-i-carboxylic 
acid),    2-chloro-    and     2-hydroxy-, 
and  their  derivatives  (Mulert),  A., 
i,  534. 
2-hydroxy-,    methyl  ester    (Meter), 
A.,  i,  108. 
Cinchonine,    thio-    (Comanducci     and 

Pescitelli),  a.,  i,  977. 
Cinnamaldehyde,   electrolytic  reduction 
of  (Law),  T.,  1517  ;  P.,  237. 
action  of  zinc  on  a  mixture  of,  with 
ethyl    a-bromopropioiiate     (Baida- 
kowsky),  a.,  i,  178. 
Cinnamene.     Sec  Styrene. 
Cinnamenylcrotonic   acid  and  its  com 
pound  with  bromine  (Baidakowsky), 
A.,  i,  178. 
Cinnamenyldihydroresorcin   (Vorland- 

eh  and  GitoEBKi.),  A.,  i,  365. 
Cinnamenylglutaric  acid  and  its  methyl 
eater,  anliydride  and  acid  anilide 
(Vorlaxdkr  and  Groebel),  A.,  i, 
365. 
Cinnamenylparaconic  acid  and  its  di- 
bromide  (Bougault),   A.,  i,  670. 
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Cinnamic    acid    from    storax    (Eklen- 
meyer),  a.,  i,  21. 
reaction    of,    with    benzaldehyde     in 

sunlight  (Benuath),  A.,  i,  535. 
and  its  esters,  addition  of  bromine  to 
(SuDBORot'GH    and    Thomas),    P., 
318. 
addition    of    free    hydroxylamine    to 

(PosNER),  A.,  i,  955. 
transformation    of,    into    styrene  by 

moulds  (Oliviero),  A.,  ii,  623. 
dichloride.       See    i8-Phenyii>ropionic 
acid,  aB-^d ichloro: 
Cinnamic    acid,    esters,    complex  com- 
pounds from  (KoHLER  and  Heri- 
tage), A.,  i,  96. 
methyl  ester,   reduction  of  (Henle), 
A.,'  i,  669. 
Cinnamic      acid      synthesis,     Claisen's 

(Michael),  A.,  i,  85. 

Cinnamic  acids,  stereoisomeric  (Krlex- 

.meyer),  a.,  i,  176,  274  ;  (Marck- 

wald  and  Meth),  A.,  i,  360,  585  ; 

(Eklenueyek  and   Barkow),   A., 

i,  429. 

a-chloro-,      and      their      derivatives 

(SuDBORouGH  and  James),  T.,  105. 

Cinnamon,      detection     of     sugar      in 

(Spaeth),  A.,  ii,  500. 
Cinnamoylsalicylic  acid  and  its  methyl 
and    ethyl    esters    and    quinine    salt 
(JowEiT  and  Pyman),  P.,  317. 
Cinnamyl  bromide,  chloride,  and  ethyl 
ether   (Klage8  and   Klenk),  A.,   i, 
638. 
Cinnamylamine  bases  and  their  relation 
to       ephedrine       and       if-ephedriue 
(Schmidt  and  Emde),  A.,  i,  945. 
Cinnamylideneacetic  acid.     See  Styryl- 

acrylic  acid. 
Cinnamylideneacetophenone-acetic  and 
■malonic  acids,  and  their  ethyl  esters 
(Voi'.L.iLNDEK  and  Staudinger),  a., 
i,  366. 
Cinnamylideneaniline  picrate  (Ciuba), 
A.,  i,  962. 

CinnamyIidene-;>-bromo-    and    -^meth- 

ozy-acetophenones   and   their  oximis 

(Hal- Eli  and  I'.I'.eit),  A.,  i,  517. 
Cinnamylidene  -  C  dimethyltetrazoline 

(Ruhema.s.n),  T.,  1272. 
Cinnamylideneflaorene  and   its  di-  and 

t«tra-broiiiides    and    picrate    (Thible 

and  Henle),  a.,  i,  572. 
Cinnamylidenecyc/opentene  (Thiele  and 

iiAi.iiDiiN),  A.,  i,  639. 
Cinnamylidenerhodanic    acid    and     the 

action  of  bromine  on  (Baroellini). 

A.,  i,  384. 
Ciimamylmethylamine  and  its  additive 

salts    (Schmidt    and    Emde),   A.,    i, 

945. 


Cinnamylpyridine         additive         salts 

(Schmidt  and  Emde),  A.,  i,  945. 
Cinnamyltrimethylamine  and  its  addi- 
tive .salts  (Schmidt  and  Emde),  A., 
i,  945. 
Citral,  ozonide  of  (Harries  and  Lang- 
held),  A.,  i,  226. 
estimation  of,  in  lemon  oils  and  ex- 
tracts (Chace),  a.,  ii,  906. 
Citrazinic  acid   and   its   methyl  deriv- 
atives,   new    mode    of   formation    of 
(RoGERSoy  and    Thorpe),   T.,    631 ; 
P.,  87. 
Citric  acid,  salts,  detection  of  (Tocheb), 
A.,  ii,  813. 
iion    salts,    and    ammino-    and     am- 
monium   salts    of    the    ferric    salt 
(SiBOXi),  A.,  i,  65. 
Citric  acid,    ethyl   ester,   hydrolysis   of 

(MiELl),  A.,  ii,  602. 
Citronella   oil    from    Perak,   Federated 

Malay  States,  A.,  i,  442. 
Citronellal,   ozonide  of   (Harries  and 

Langheld),  a.,  i,  226. 
Citronellidineacetone    hydrate    (KxoLL 

&.  Co.),  A.,  i,  522. 
Citrus  Aiirantiiim,   formation   and   dis- 
tribution  of  terpeuic  compounds    in 
(Charabot  and  Laloue),  A.,  ii,  385. 
Citrylidenemalonic    acid,    ethyl    ester, 
hydrate   of   (Kxoll    &    Co.),    A.,   i, 
522. 
cyc/c/Citrylidene  series,  tertiary  alcohols 

of  the  (Verley),  A.,  i,  196. 
Clavine,    a    new    constituent    of   ergot 

(Vahlen),  a.,  i,  876. 
Clay,  demonstration  of  the  amount  of, 
in    soils   (Emmerlixg  and   Sieden), 
A.,  ii,  494. 
Clinozoisite  from  Tyrol  (Westeroakd), 

A.,  ii,  684. 
Coagulation,  nature  of  (Pappada),  A., 

ii,  840. 
Coal,  sampling  of,  and  classification  of 
analytical  data   (Bement),   A.,    ii, 
579. 
from   British  Central  Africa,   A.,  ii, 

684. 
use  of  cobaltic  oxide  in  the  combus- 
tion of  (Neumann),  A.,  ii,  399. 
estimation     of    volatile    combustible 
matters  in   (Somekmeier),   A.,    ii, 
802. 
Coal  Mh,  estimation  of,  in  electrically 
heated    organic  combustion    furnaces 
(Seibert),  a.,  ii,  802. 
Coal  gas  and  air,  explosive  mixtures  of 
(Havser),  a.,  ii,  441. 
explosions  of  (Hopkinhon),  A.,  ii, 
440. 
estimation  of  naphthalene  in  (DiCKBN- 
son-Gaiu),  a.,  ii,  201. 
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Coal    gas,    eslimation    of    sulphur    in 
(Schumacher    and    Fedek),    A.,   ii, 
124;   (Harding;  Jenkins),   A.,  ii, 
391. 
Coal  tar,  new  constituents  of  (Ahrens), 
A.,  i,  473. 
Westphalian,       hydrocarbons       from 
(BoRNSTEIN)i  A.,  i,  414. 
Cobalt  (CoPAL'x),  A.,  ii,  91. 
atomic  weight  of  (Baxter  and  Coffin), 

A.,  ii,  858.' 
tervalent  (Benedict),  A.,  i,  333. 
distribution    of,    in  nature   (Kraut), 

A.,  ii,  858. 
action     of,    on     silicon    tetrachloride 
(Vigoitkoux),  A.,  ii,  287. 
Cobalt   salts,  properties  of ;  lecture  ex- 
periment   (Wegscheider),    a.,   ii, 
549. 
spectroscopic  researches   on   solutions 

of  (Moore),  A.,  ii,  510. 
liydrolysis  of,  in  presence   of  iodides 

and  iodates  (Moody),  A.,  ii,  706. 
complex,  action  of  hydrazine  hydrate 
on  (Franzen  and  v.  Mayer),  A., 
ii,  859. 
compounds  of,   with  ethylenediamine 
(Grossmann   and   Schuck),  A.,  i, 
485,  631. 
compounds    of,    with     thiocarbamide 
(Rosenheim   and    Meyer),  A.,    i, 
408. 
Cobaltammonium  salts    (Werner    and 
Bindschedler),  a.,  ii,  760. 
containing  ethylenediamine  (Werner 

and  Grun),  A.,  i,  70. 
chloropentamminecobalt         sulphate, 
acid,   composition    of    (Biltz    and 
Alefeld),  a.,  ii,  859. 
Cobalt  chloride,  conductivity   and  vis- 
cosity of  solutions   of,   in  water, 
methyl    alcohol,    ethyl    alcohol, 
acetone,   and  binary  mixtures  of 
these      solvents       (Jones      and 
McMa.ster),  a.,  ii,  737. 
hydrated,      crystalline     foim     and 
deformation  of  (Mugge),  A.,  ii, 
620. 
compound  of,  with  pyridine,  and  its 
salts  (Werner  and  Feenstra), 
A.,  i,  450. 
chromates  (Gkoger),  A.,  ii,  451. 
Cobaltous  chloride,  analysis  of  (Bax- 
ter and  Coffin),  A.,  ii,  858. 
cobaltite  (Hofmann  and   Hiendl- 
MAIER),  A.,  ii,  747. 
Cobaltic   selenate    (Copaux),    A.,    ii, 
91. 
Cobalt    organic    compounds,    isomeric, 
absof)  tion    spectra     of    solutions     of 
(KosENiiEiM    and    Meyer),     A.,    i, 
406. 


Cobalt  (lioximines   (Tschugaeff),  A. ,  i, 
814. 
thiocyanate    (Grossmann  and  Hun- 

seler),  a.,  i,  7. 
mercury  thiocyanate  (Orlofb),  A.,  i, 

406. 
Hydrocobalticyanic   acid,  compounds 
of,    with     bases     (Wagener     and 
TolleJjs),  a.,  i,  149. 
Cobaltiozalic      acid,      alkali      sait^^ 
crystallography    of    (Copaux),    A., 
i,  623. 
Cobalt,  detection  of,  by  the  use  ofpotaj^s- 
ium  periodate    (Benedict),  A.,  ii, 
128. 
and  nickel,  separation  of,  from  iron 
and  manganese  (Funk),  A.,  ii,  806. 
separation    of,  from  tin  (PrsHiN  ami 
Trechzinsky),  a.,  ii,  199. 
Cobaltite    from   Northern   Ontario   (de 

Lury),  a.,  ii,  680. 
Coca,  Javanese,  assay  of  the  alkaloids  of 

(DE  Jong),  A.,  ii,  315,  625. 
Coca  leaves,  extraction  of  (de  Jong), 

A.,  i,  978. 
Cocaine,    action    of    bromine    on     (de 
Jong),  A.,  i,  301. 
formate  (Vigier),  A.,  i,  379. 
hydrochloride,  old  decomposed  (Bre- 

teau),  a.,  i,  600. 
new    tests    for    (Reichard),   A.,    ii, 
589,  817. 
a-Cochlosperminic  acid  (Robinson),  T., 

1497  ;  P.,  243. 
Cochlospermum  Gossypium,  the   gum  of 

(HoRiNSON),  T.,  1496  ;  P.,  242. 
Cockroaches,    action    of    alkaloids    on 

(Michalski),  a.,  ii,  695. 
Cocoa,      carbohydrates     of     (Mauren- 
brechek  and  Tollens),  A.,  ii,  884. 
estimation  of  fat  in  (Kirschner),  A., 
ii,  502. 
Cocoas,  method  of  estimating  impurities 
in  (BoRi)As  and  Toupi.ain),  A.,  ii, 
408. 
rapid  estimation  of  fat  in  (T.schapi 
avitz),  a.,  ii,  404. 
Cocoa  fat,  estimation  of  total  fatty  acids 

in  (Fahuion),  A.,  ii,  402. 
Cocoanat  oil  (Heij.st),  A.,  ii,  403. 
detection  of,  in  butter  (Wusman  and 
Rkijst),  a.,  ii,  402  ;  (Jean),  A.,  ii, 
403  ;  (Thorp),  A.,  ii,  588. 
Cod  as  a  food  (Pfi.uger),  A.,  ii,  240. 
Cod  liver  oil,    separation    of  the   fatty 

acids  of  (Hum,),  A.,  i,  925. 
Codeine,    formation    of,    frum    thebaiiie 
(Knorr  and  Hohlkin),  A.,  i,  449. 
formula   of    (Fueund),    A.,    i,    303  ; 

(Knokk  and  HiiRLElN),  A.,  i,  877. 

conversion    of,    into   its    optical    iso- 

merides  (Leks  and  Tutin),  P.,  2r' 
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Codeine      itietho-     and     etho-bromidea 
(RiEDEL\  A.,  i,  530. 
reactions  of  (Reichard),  A.,  ii,  909. 
Codeine,  halogen  derivatives,  and  their 
degradation      (Pschorr,      Kdhtz, 
Roth,  and  Vogtherr),  A.,  i,  877. 
hydroxy-,  and  its  degradation  by  ex- 
haustive methylatiou   (Kxouk  and 
Schneider),  A.,  i,  449. 
trihydroxyphenanthrene  from  (KxoRR 
and  Horlein),  A.,  i,  877. 
Codeinone,  formation  of,  from  thebaine 
(Knorr  and  Horlein),  A.,  i,  449. 
bromo-,   and    its  hydrobromide   and 
liydrochloride,  and  hydroxy-,  oxiiue 
of  (Frevnd),  a.  i,  303. 
Codethyline  metho-   and  etho-bromides 

(Riedel),  a.,  i,  530. 
Coeramiderol   and   its  acetyl  derivative 

(Decker  and  Sas-su),  A.,  i,  690. 
Cceramidoninm    salts    (Decker,    Fer- 

RAKio,  and  Schesk),  A.,  i,  690. 
Coeroxene  and  its  derivatives  and   iso- 
logues  (Decker,  Ferrario,  Laube, 
Sassu,  Schenk,  and  Wuersch),  A., 
i,  687. 
Coeroxenol  and  its  acetyl  derivative  and 
Coeroxonol    and  its  ethyl   ether  and 
Ccerozoniam  salts  (Decker  and  Fer- 
rario), A.,  i,  688. 
Ccerthienol,  Ccerthionol,  and  Coerthion- 
ium  salts   (Decker  and  Wuersch), 
A.,  i,  690. 
Coerulein   hydrochloride    and    sulphate 

(Heller  and  Lanc.kopf),  A.,  i,  672. 
Coerulignone,    constitution    of    (Moir), 

P.,  110. 
Coffee,  influence  of,  on  uric  acid  excre- 
tion (Fauvel),  A.,  ii,  564. 
estimation  of  caffeine  in  raw  (Wolff), 
A.,  ii,  507. 
Colemanite,     artificial      production     of 

(VANT  HoFF),  A.,  ii,  863. 
Colloid,   diastatic   properties  of  a  (Du- 

CLAUX),  A.,  ii,  660. 
Colloidal  "bubbles"  from  soai>s,  signifi- 
cance of  water  in  the  formation  of 
(Krafft),  a.,  ii,  276. 
metallic   oxides,  attempts  to   prepare 

(Ley  and  Werner),  A.,  i,  561. 
metals.      See     under     tho    sei<arate 

Metals, 
metalloids.     See  Selenium   and    Sul- 
phur, 
nuclei  and  ions  in  dust-free  air  satur- 
ated with  alcohol  vapour  (Barus), 
A.,  ii,  651. 
precijiitates,  washing  (DucLAtJx),  A., 

ii,  677. 
preparations   containing  gold,  silver, 
or  copper  (Kalle  &  Co.),  A.,  i, 
912. 


Colloidal  salts,  intracellular  (Osbobne), 
A.,  ii.  241. 
formation  of  hydrosols  by  the  inter- 
action   of  ions    (Lottermoser), 
A.,  ii,  429. 
Colloidal  solutions  (Hardy),  A.,  i,  121  ; 
(Lottermoser),  A.,  ii,  528. 
electrical  preparation  of  (Svedberg), 

A.,  ii,  330. 
electrically-prepared,     properties      of 

(Burton),  A.,  ii,  275. 
action   of   electrolytes  on   (Burton), 

A.,  ii,  841. 
inorganic,  characterisation   of  (Biltz 
and  Geibel),  A.,  ii,  824. 
Colloidal     substance,     transition    of   a 
crystalline  substance  to  a  (Kuriloff), 
A.,  ii,  343. 
Colloids,  literature  of  the  (Saban^eff), 
A.,  ii,  841. 
is  the  phase   rule  valid  in  the  case 

of/  (Galeotti),  a.,  ii,  273. 
physical  conditions  of  (Pauli),  A.,  ii, 

180. 
filtration  of,  through  gelatin  (Craw), 

A.,  ii,  276. 
coagulating  action  of  (Dreaper  and 

Wilson),  P.,  70. 
influence    of  non-electrolytes  on   the 
mutual   precipitation   of,    of    oppo- 
site electrical  sign  (Larguier  des 
Bancels),  a.,  ii,  660. 
magnetic,   magnetic    and   optical  in- 
vestigations   on    certain   (Scarpa), 
A.,  ii,  829. 
organic,  action  of,  on  the  electrolytic 
deposition  of  copper  (Muller  and 
Bahntjk),  a.,  ii,  330. 
absorption  ofgallic  acid  by  (Dreaper 
and  Wil-son),  A.,  i,  777. 
Coloccufia  antiquonim,  effect  of  various 
potassium  manures  on  the  growth 
of  (Namikawa),  a.,  ii,  891. 
sodium    nitrate    as    top-dressing    for 
(AsO),  a.,  ii,  890. 
Colophonic   acids,  a-  and  )3-,  and  their 
salts  (Klason  and  Kohler),  A.,  i,  100. 
Colophony,  action  of,  during  the  fermenta- 
tion process  (Effront),  A.,ii,  2. 
American  (Levy),  A.,  i,  870. 
Colostrum,  composition  of  (Winterstein 

and  Strickler),  A.,  ii,  242. 
Colorimetry,    variable    sensitiveness    in 
(Horn),    A.,    ii,    253  ;    (Horn    and 
Blake),  A.,  ii,  703,  893. 
Colour,  distribution  of  auxochromes  in  re- 
lation to  (Kauffmann  and  Fraxck), 
A.,i,  841. 
relation  between  constitution  and,  of 
acids,  salts,  and  esters  (Hantz.sch, 
Blackler,    Morgan,    and    Prae- 
TOKIU8),  A.,  i,  856. 
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Colour,  relation  between  constitution  and, 
in  camphor  derivatives   (Forster), 
T.,  225;  P.,  31. 
and  fluorescence,  relation  of,  to  con- 
stitution   (Silberrad),    T.,    1787 ; 
P.,  251. 
relation  between  temperature  and  depth 
of,  of  certain  inorganic   substances 
(Rohland),  a.,  ii,  409. 
Coloured  substances,  rotatory  power  of 

(Grossmann),  a.,  ii,  823. 
Colouring  matter,  Cir.HgOoSo,  from  2-hydr- 
oxythiouaphtheu     (Frieulander), 
A.,  i,  378. 
Ci7H]80.2Ne,  from  amino-m-toluidino- 
isobut3'ronitrile  and  ^-nitrophenyl- 
diazonium  chloride  (Bucherer  and 
Gkol^e),  a.,  i,  350. 
Colouring  matters,  anthracene,  blue  and 
green  (Farbexfabriken  A'orm.  F. 
Bayer  &  Co.),  A.,  i,  293. 
of    the    cyaniiie    series   (Farbwerke 
YORM.  Meister,  Lucius,  &  Brun- 
ing),  a.,  i,  716. 
constitution  of  (Book),  A.,  i,  42  ; 
(Koxig),  a.,  i,  207. 
of   the    stilbene   group    (Green   and 

Crosland),  T.,  1602  ;  P.,  256. 
basic,  from  formyl-??i-dianiines  (An  ILIN- 

FARBEN-       &       Extra  KT-FABRIKEN 

YORM.  J.  R.  Geigy),  a.,  i,  308. 

formation  of,  from  furfui-aldehyde 
(ZiNCKE  and  Muhlhal'sex),  A.,  i, 
33  ;  (KoxiG  ;  Dieckmanx,  Beck, 
and  Szelixski),  A.,  i,  109. 

containing  two  triphenylmethane 
gi-oups  joined  by  a  glutacouic  alde- 
hyde group,  influence  of  methyl 
groups  on  the  shade  of  (Rkizex- 
steix  and  Roth.schild),  A.,  i,  316. 

blue  and  violet,  preparation  of,  by  oxida- 
tion (Farbwerke  yorm.  Meister, 
Lucius,  &  Brunixg),  A.,  i,  444. 

sulphur  (Schwai.be),  A.,  i,  841. 
constitution  of  (Gnehm  and  Kxecht), 
A.,  i,  837. 

yellow,  in  Surinam  greenheart 
(Bloemendal),  a.,  i,  873. 

of  Phaeophyceai  (TsvErr),  A.,  i,  873. 

in  safi'ron  (Decker),  A.,  i,  686. 

fluorescence  of  ( Form anek).  A.,  ii,  319. 

formation  of  solid  surfaces  in  solutions 
of,  and  their  photoelectric  efl'ects 
(Rohde),  a.,  ii,  342. 

condition  of  the,  in  artificially  coloured 
crystals  (Gaubert),  A.,  ii,  343. 

of  the  mother  liquor,  influence  of  the, 
on  the  form  of  crystals  depo.sited  in 
it  (Gaubert),  A.,  ii,  152. 

prohibited  in  food  in  Italy,  use  of  car- 
bon tetrachloride  in  detecting  (Piurri 
and  Bentivoolio),  A.,  ii,  590. 


Colouring    matters.      See   also   Aniline 
dyes,    Azo-dyes,    Disazo-dyes,  Ketone 
dyes,  and  Sulphineazo-dyes. 
Colouring    matters,   natural   vegetable. 
See  also : — 
Alizariu. 
Berberine, 
Bixin. 
Brazilein. 
Brazilin. 
Curcumin. 
EUagic  acid. 
Iltematoxylin. 
Indigotin. 
Indigo-yellow. 
Kaempferol. 
Kamala. 
ilorin. 
Rottlerin. 
;|/-Rottlerin. 
Sapouaretin. 
Yitexin. 
Columbamine    salts    (Gunzel),     A.,    i, 

976. 
Columbin  from  the  white  of  pigeons'  eggs, 
properties   of,    and   its   hydrobromide 
and  hydrochloride  (Panormoff),  A., 
i,  223. 
Columbite    from    Colorado    and    South 

Dakota  (Headdex),  A.,  ii,  37. 
Columbium   {niobium)   oxj'bromide   and 
oxychloride,  haloid  salts  of  (Weinland 
and  SroRz),  A.,  ii,  764. 
Complement,  deviation   of,  by  a  serum 
and  its  anti-serum  and  its  relation 
to   the   ]>recipitin   test  (MuiR  and 
Martix),  a.,  ii,  688. 
action   of,   as   agglutinin   (MuiR  and 
Bkownixg),  a.,  ii,  98. 
Complementoids  (Sachs),  A.,  ii,  462. 
Complexes,  formation  of,  and  hydration 
and  colour  (Lewis),  A.,  ii,  657. 
aromatic,  mutual  exchange  of  (Meyer 
and  Pfutexhaueu),  A.,  i,  23. 
Condensation       apparatus,       improved 

(Bahxard  and  Blshop),  A.,  ii,  655. 
Condenser,  safety,  for  extractions  with 
inflammable  solvents  (Besson),  A., 
ii,  842. 
Soxhlet,  simple  modification  of  a,  for 
recovering  the  solvent  (Passerini), 
A.,  ii,  842. 
Conductivity,     electrical.       See     under 
Electrochemistry, 
thermal.    See  under  Thermochemistry. 
Conductors,    crystallised,    researches   on 
the  thermic  and  electric  conductivity 
power  of  (Jaeger),  A.,  ii,  653. 
Conifer  oils    (Hanson  and    Babcock), 

A.,  i,  869. 
Conifers,  resin  acids  from  (Yestekbbko), 
A.,  i,  92, 
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Coniine,    analytical    reactions    of    (Ga- 

BUTTi),  A.,  ii,  711. 
tS'Coniine  and  the  synthesis  of  coniine 

(Ladenburg),  a.,  i,  692. 
Coniinium  cyanide  (Peter.s),  A.,  i,  817. 
Cuniura  maculatiun,  carotin  crystals  in 

(TuxMAXx),  A.,  ii,  482. 
"  Conjugated     groups,"      influence     of 

(Meyek),  a.,  i,  107. 
Convallamarin,  sugars  of  (Votocek  and 

Vondracek),  a.,  i,  .378. 
Copaiba  balsam.     See  Balsam. 
Copal,   Java  fossil   (Dietekich),  A.,  i, 

30. 
Copals,     chemical    properties     of     the 
(Botti-Eu),  a.,  i,  300. 

action  of  phenols  and  naphthalene  on 
(Coffigxjei:),  A.,  i,  S70. 

See  also  Resins. 
Copper,  atomic  weight  of  (Murmanx), 
A.,  ii,  613. 

action  of  organic  colloids  on  the  elec- 
trolytic dej)osition  of  (MuLLEK  and 
Bahxtje),  a.,  ii,  330. 

eff"ect  of  certain  elements  on  the  struc- 
ture and  properties  of  (HiORSs),  A., 
ii,  613. 

colloidal,  blue  and  red  modifications 
of  (Pa AL  and  Leize),  A.,  ii,  356. 

electro-deposition  of,  on  iron  (Brown 
and  Mathers),  A.,  ii,  214. 

distillation  of  (Mois.sas),  A.,  ii,  28. 

solidification  of  (Dejean),  A.,  ii,  356. 

influence  of  small  quantities  of  ele- 
ments in,  on  its  reactions  with 
nitric  acid  (Staxsbie),  A.,  ii,  166. 

action  of,  on  sulphur,  selenium,  and 
tellurium  (Heyn  and  Bauer),  A., 
ii,  230. 

action  of  sulphuiic  acid  on  (Sluiter), 
A.,  ii,  357  ;  (van  Devkntek),  A., 
ii,  854. 

action  of  various  substances  on  the 
replacement  of,  in  copi>er  sulphate 
solutions  by  metallic  zinc  (Vande- 
VELPE  and  Wasteels),  A.,  ii,  167. 

poisoning  by.     See  under  Poisoning. 

use  of  metallic,  for  the  purification  of 
diinking  water  (Krae.mer),  A.,  ii, 
302. 

univalent,  comjtounds  of  thiocarb- 
amide  and  of  xanthamide  with  salts 
of  (Rosenheim  and  Stadler),  A., 
i.  407. 

Cuprammonium  salts  (Horn),  A.,  ii, 
231. 
Copper  alloy  with  aluminium  and  man- 
ganese, Heusler's  magnetic  (Gray), 
A.,  ii,  266. 

with  arsenic  (Friedrich),  A.,  ii,  29. 

with  cadmium  (Sahmkn),  A.,  ii,  543. 

with  calcium  (Stockeu),  A.,  ii,  285. 


Copper    alloy,    euteotic,    with    cuprous 
oxide,  composition  of  (DeJean),  A., 
ii,  356  ;  (Heyn),  A.,  ii,  672. 
with  gold  (Moissan),  A.,  ii,  92. 
with  iron  and  with  iron-carbon  alloys 

(Pfeiffer),  a.,  ii,  358. 
with  phosphorus  (Hey'N  and  Batjeb), 

A.,  ii,  855. 
with  silicon  (LEBE.4r),  A.,  ii,  29,  168 ; 

(ViGOVRorx),  A.,  ii,  168. 
with  thallium  (Doekinckel),  A.,  ii, 

166. 
with  tin,  constitutiou  of  (Shepherd 
and  Bloigh),  A.,  ii,  861. 
estimation  of  tin  in  (Levy),  A.,  ii, 
55. 
with  zinc  (Guillet),  A.,  ii,  357. 
Copper  salts,  spectroscopic  researches  on 
solutions  of  (Moore),  A.,  ii,  510. 
compounds  of,  with   ethylenediamine 
(Grossmasn  and  Schuck),  A.,  i, 
629,  631. 
double,    with     hydrazine,     crystallo- 
graphy   of    (Ranfaldi),     a.,     ii, 
664. 
compounds    of,    with     pyridine    and 
quinoliiie  (Pfeiffer  and  Pimmer), 
A.,  i,  104. 
Copper  chloride,  reduction  of,  by  calcium 
(Hackspill),  a.,  ii,  161. 
haloids,  formation  of  mixed  crystals  of 

(Muxkemey'er),  a.,  ii,  604. 
hydroxyihloiide.     See  Paratacamite. 
nitride  (Guxtz  and  Bassett),  A.,  ii, 

359. 
oxide,    colloidal   (Paal  and   Leuze), 

A.,  ii,  356,  358. 
sulphate,   electrolytic    preparation    of 
(Kroupa,    Luckow,    and    Cam- 
fagne),  a.,  ii,  449. 
specific  heat  of  solutions  of  (Vail- 

lant),  a.,  ii,  7. 
variable  sensitiveness  in  the  colori- 
metry  of  (HoRN  and  Blake),  A., 
ii,  703. 
decomjwsition  of  an  aqueous  solu- 
tion    of,    by    aluminium     alloys 
(PitcHEUX),  A.,  ii,  286. 
decomposition  of,  by  methyl  alcohol 

(Auger),  A.,  i,  550. 
basic  (Hahep.maxn),  A.,  ii,  757. 
Cuprous  silicide.     See  Cunrosilicon. 
Cupric     hydroxide,     stable     (Haber- 
mann),  a.,  ii,  757. 
Copper  organic  compounds,  violet  and 
ultra-violet     ab.'orption     spectra     of 
complex  (Bvk),  A.,  ii,  317. 
Copper,    delicate    colour     reaction     for 
(Bradley),  A.,  ii,  805. 
microchemical  reaction  for,  in  presence 
of   lead   and   bismuth   (Meekburu 
and  FiLipro),  A.,  ii,  52, 
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Copper,    estimation    ofj   electiolytically 
(FoERSTER)i  A.,  ii,  805; 
estimation    of,    gasometrically,    with 
hydrazine  salts  (Ebler),  A.,  iij  53; 
estimation   of,   iodometiically    (Ger- 

tiNGER),   A.,  ii,  308. 
estimation  of,  by  titanium  trichloride 

(Rhead),  T.,  1491  ;  P.,  244. 
estimation  of  small  quantities  of,   in 
drinking  waters   (Phelps),    A.,    ii, 
396. 
estimation  of  oxygen  in  (Archbutt), 

A.,  ii,  122. 
sei)aration  of,  from  antimony  (PusHiN 

and  Trechzinsky),  A.,  ii,  199. 
separation  of,  from  bismuth  (Moser), 
A.,  ii,  199. 
Copper  ammoniacal  solutions,  nature  of 

(Dawson),  T.,  16«6  ;  P.,  256. 
Copper  matte,  nature  of  (Rontgen),  A., 

ii,  672. 
Copper  steels  (Breuil),  A.,  ii,  546,  677, 

759. 
Cordite,  hydrolysis  of  (Silberrad  and 
Farmer),  T.,  1772  ;  P.,  270. 
new  method  of  estimating  moisture  in 

(DuPRfe),  A.,  ii,  626. 
direct  estimation   of  nitroglycerol  in 
(Silberrad,  Phillips,  and  Merri- 
man),  a.,  ii,  633. 
Corundum,     pseudomorph     after,    from 
Perth,  Ontario  (Graham),  A.,  ii,  682. 
Cotarnine,  behaviour  of,   towards  Grig- 
nard's  reagent  (Freund  and  Reitz), 
A.,  i,  600. 
ferrichloride  (Voswixkel),  A.,  i,  203. 
Coto-bark,  synthesis  of  substances  occur- 
ring in  (Perkin  and  Robixsox),  P., 
305. 
Coumaran,  1-  and  2-amino-  {coumaran- 
amine),  and  their  derivatives  (Stoer- 
MKR  and  Konig),  A.,  i,  200. 
Coumaranilic     acid    and     its     anilide, 
azoimide,  and   hydrazide    (Stoermer 
and  Ku.mg),  A.,  i,  200. 
2-CoamaranoI    nitrite    (Stoermer   and 

Kunig),  a.,  i,  201. 
Coumaranylphenylcarbamide      (Stoer- 
mer and  Konig),  A.,  i,  200. 
Coumarin,    fermentative   production  of, 
during     development     of      certain 
hyphomycetes  (Gosio),  A.,  ii,  699. 
residual  affinity  of,  as  shown  l>y  the 
formation  of  oxonium  salts  (Morgan 
and  MiCKLETHWAir),  T.,  863  ;  P., 
131. 
distinction  of,  from  vanillin  (Kastle), 
A.,  ii,  503. 
Coumarins,   new,   and  their  derivatives 
(Chuit  and  Bol.sing),  A.,  i,  185. 
from  w-cresol  (Fries  and  Ki.oster- 
MANN),  a.,  i,  276. 


Coumarincarbozylic  acid,  preparation  of 

amides  of  (Merck),  A.,  i,  853. 
zsoCoumarincarboxyltropeine     (Jowett 

and  Pyman),  P.,  317. 
Cows,  albumin  from  the  blood-serum  of 
(Maximowitsch),  a.,  i,  224. 
milch,  physiological  etfects  of  certain 
phosphorus  compounds  on  (Jordan, 
Hart,  and  Patten),  A.,  ii,  472. 
Crackene    from    Westphalian   coal    tar 

(Bornstein),  a.,  i,  414. 
Cream,  experiments  with  Rohrig's  modi- 
fication of  the  Gottlieb-Rose  apparatus 
for  the  estimation  of  fat  in  (Gordan), 
A.,  ii,  501. 
Creatine,  excretion  of,  in  man  (Klerck- 

er\  a.,  ii,  295. 
Creatinine,  formation  of,  in  the  organ- 
ism (Jaff6),  a.,  ii,  783. 
excretion    of    (Koch),   A.,    ii,    108; 

(Closson),  a.,  ii,  471. 
excretion  of,  in  man  (Pekelharing, 
VAN     HooGENHUYZE,     and     Ver- 
ploegh),  a.,  ii,  40  ;  (van  Hoooen- 
HUYZE    and   Verploegh),    A.,    ii, 
186  ;  (Klrrcker),  A.,  ii,  295. 
o-Cresol,  o-amino-,  oxidation  product  of 
(Kehrmann   and   Urech),   A.,    i, 
210. 
6-bromo-5-nitro-    (Auwers),     A.,     i, 

838. 
^-nitro-,  and  its  methyl  ether  and  its 
additive  salts  and  acetyl  derivative 
(Ullmann  and  Fitzenkam),  A.,  i, 
45. 
m-Cresol,  o-amino-,  oxidation  product  of 
(Kehrmann    and    Bijhler),    A.,   i, 
211. 
^-Creeol,     tetrahrovao-,     ;|/-bromide    of, 
reactions  of  (Zincke  and  Bott- 
cher),  a.,  i,  166. 
i^-chloride  of,  and  its  acetyl  deriva- 
tives (Zincke   and    Bottcher), 
A.,  i,  167. 
tetrachloxo-,    ;|/-bromide  of,   action  of 
tertiary  amines  on  (Zincke  and 
HuNKE),  A.,  i,  738. 
vfi-chloride  of,  and  its  acetyl  deriva- 
tive (Zincke  and  Bottcher),  A., 
i,  739. 
Cresols,    amino-   and   nitro-,   ethers    of 
(Spiegel,  Munblit,  and  Kaufmann), 
A.,  i,  837. 
Cresolsulphonic  acid,  amino-  (Schultz), 

A.,  i,  837. 
jj-Cresol-S-sulphonic     acid,      3-amino-, 
derivatives  of  (Kallk  &  Co.),  A.,  i, 
658. 
jS-CrsBOtic  acid.     See  7?i-Toluic  acid,  2- 

hydroxy-. 
?rt-Cre80tic    acid.      See   ;j-Toluic    acid, 
3-hydroxy-. 
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;>Cre80tic    acid.      See    7rt-Toluic    acid, 

■i-hydroxy-. 
Cretins,  metabolism  in  (Scholz).  A.    ii 

102.  /«       .      . 

Critical  pressures  of  solutions   (Cent- 
XEiiszwFR  and   Pakalxeet),  A.,  ii 
341. 

Critical  temperature  and  value  of  -MP 

e 
of       some       Carbon       compounds 
(Brown),  T.,  311  ;  R,  39. 
of    gases     and     vapour,     connection 
between  the,  and   their  absorption 
coefficients,    and    the    viscosity    of 
the   solvent  medium    (Tate).    A.. 
ii,  838. 
of    solutions     (Centnerszwer    and 
Zoppi),  A.,  ii,  272. 
in  liquid  carbon  dioxide  (Buchner). 
A.,  ii,  71.  ' 

Crocoite,     preparation     of     crystalline 
(Cesaro),  a.,  ii,  28. 
from   Tasmania  (Anderson),  A.,   ii. 
768.  '      ' 

Crookes'  tubes,  phenomena  observed  in 

(Bacon),  A.,  ii,  722. 
Crops,    influence    of    manures    on    the 
proteid      contents     of     (Whitson, 
Wells,  and  Vivian),  A.,  ii,  47. 
effect  of  straw  manure  on  (v,   Seel- 

horst),  a.  ,  ii,  702. 
Japanese,  application  of  sodium  nitrate 
as  top-dressing  for  some  (AsO),  A., 
ii,  890.  '        ' 

Crotonaldehyde,   action    of   cyanoacetic 
acid  on  (Haerdtl),  A.,  i,  62. 
action    of     organo-niagnesium     com- 
pounds on  (Rkif),  a.,  i,  394. 
Crotonic  and  isoCrotonic  acids  (Oecus- 

NER  I)E  CONINCK),  A.,  i,  4. 

Crotonic  acid,  addition   of  bromine   to 
(SuDBORouoH    and    Thomas)     P 
319.  ''      ■' 

amino-,   ethyl   ester,   action   of   thio- 
carbimides  on  (Behrend  and  Hen- 
-^ICKE),  A.,  i,  312. 
o-Crotonic   acid,  ethyl   ester,  action   of 
benzylamine      on      (Sani),      A.,      i, 
6.')3. 

w<X3rotGnic  acid,  ozonide  of  (Harrim 

ami  La.ngheld),  A.,  i,  226. 
Crucibles,  new  triangle  for  (Kette)   A 

II,  14. 

Crustacea,  decapod,  the  digestive  eland 
m    Ruak),  A..ii,  779. 

Cryohydrate  mixturet,  laws  of  the  re- 
ciprocal action  of  solid  stib-stances  in 
(Pi-AwnzKY),  A.,  ii,  162. 

Cryoscopy,  studies  in  comparative 
(Kohektson),  T.,  567  ;  P.,  82 

^iJo^"*"     ^abit    (COTTRELL),    A.,    ii, 


Crystalline   substances,    conslitution   of 
(Wali.erant),  a.,  ii,  14. 
transition  of,  to  a  colloid  substance 

(KuRiLOFF),  A.,  ii,  343. 
spiral  arrangement  in  ( WALLERANt): 
A.,ii,  837; 
Crystallisation,  spontaneous,    of  super- 
saturated solutions  (Hartley).  P 
60. 
of  supersaturated  solutions,  influencg 
of  light  on  (Trautz  and  Anschijtz), 
A.,  ii,  411. 
Crystallising  solutions.retractive  indices 
of  (MiEKs  and  Isaac),  T.,  413  :  P.,  9. 
Crystallography  of  some   organic  com- 
.    pounds  (Jaeger),  A.,  i,  642. 
See  also  Isodimorphism  and    Isomor- 
phism. 
Crystalloids,      filtration      of,      throuHi 

gelatin  (Craw),  A.,  ii,  276. 
Crystals,    experiments    on    the    regular 
growths    of,    of    one   substance    on 
those    of   another    (Barker),    T.. 
1120;  P.,  Ill,  112. 
conditions  of  growth  of,  of  different 
forms  in  a  fluid  medium  (Pawloff) 
A.,  ii,  552. 
attractive  force  of,  for  like  molecules 
in  saturated  solutions  (Sonstadt) 
T.,  339. 
movements  of,  on  mercury  while  dis- 
solving   due    to    electro-capillarity 
(Thiel),  a.,  ii,  325. 
more     exact     determination    of    the 
densities  of  (Earl  of  Berkeley). 
P.,  321.  " 

artificially  coloured,  condition  of  the 
colouring  matter  in  (Gaubert),  A  . 
ii,  152,  343. 
liquid     (Vorlander),    A.,    i,     317 ; 
(Tammann),  a.,  ii,  220. 
structure    of    (Lehmann),    A.,    ii 

430,  431. 
exten.sion  of  the  field  of  existence  of, 
by  addition    of  other  substances 
(Leh-Maxn),  a.,  ii,  837. 
substances  existing  in  three  modifi- 
cations,    one    isotropic    and    two 
fluid-crystalline  (Lehmann),  A.. 
ii,  836. 
mixed,  formation  of,  from  fused  mix- 
tures of  copper,  lead,  silver,  and 
thallium  haloids  (Monkemeykr). 
A.,  ii,  604. 
use  of  thermal  analysis  to  determine 
the  composition  of  (Tammann). 
A.,  ii,  10. 
abnormal   depression  of  the  transi- 
tion temperature  in  (Bokkk),  A., 
ii,  830. 
in     ternary     systems    (Schreixk- 
MAKER8),  A.,  ii,  342. 
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Otenophore  swimming  plate,  contractility 
and  coagulation  of  the  colloids  of  the 
(Lillie),  a.,  ii,  466. 
Cubanite  as  a  furnace  product   (Head- 
den),  A.,  ii,  35. 
if-Cumene,  occurrence  of,  in  Roumanian 
petroleum  (Poxi),  A.,  i,  9. 
action  of  bromine  on  (CiusA),  A.,  i, 
942. 
Cumengeite  (Friedel),  A.,  ii,  455. 
)8-Ciimenyl-a-ethylhydracrylic  acid  and 

its  salts  (Kali.scheff),  A.,  i,  178. 
Cuminaldehyde  and  its  azine  (Gatter- 
MANN),  A.,  i,  592. 
electrolvtii'    reduction   of  (Law),    T., 
1514,"  1526;  P.,  237. 
4-Cuminaldehyde  and  lis  amino-hydroxy- 
and  nitro-derivatives  (Gattekmakn), 
A.,  i,  592. 
Cuminoin,      electrolytic    oxidation     of 
(Law),  T.,  1444';  P.,  197. 
electrolytic   reduction   of  (Law),  T., 
1518,  1526;  P.,  237. 
'/'-Cumoylacrylic  acid  (Kozniewski  and 

Marchlewski),  a.,  i,  759. 
4'-Cumyl  bromide,  bromohydroxy-deriv- 
atives,    and    their    compounds    with 
bases  (Auweks  and  Kipke),   A.,    i, 
263. 
if-Cumylaniline,       ciibromo-^-hydroxy-, 
derivatives    of    (Auwers    and    DoM- 
isROWSKi),  A.,  i,  380. 
S-Cumyl-aodimethyl-fulgenic  acid   and 
-fulgide  and  tlieir  isomerides  (Stobbe 
and  Lednek),  A.,  i,  22. 
a-Cumylidene-55-dimethylparaconic 

acid  (Stobbe  and  Leunek),  A.,  i,  23. 
Cuprammonium      salts.        See      under 

Ooj)per. 
Cupric  and   Cuprous    compounds.      See 

under  Copi)er. 
Cuprosilicon  (cupraus  silicide)  {IjEni^AV), 
A.,  ii,  29,  168  ;  (Vigoukoux),  A.,  ii, 
168. 
Curcumin,    formula    of   (Jackson    and 

Clarke),  A.,  i,  596. 
Currants,  physiological  action  of  copper- 
lime    mixture    on   (Ewert),    A.,    ii, 
387. 
Cusparine  and   its    salts    and    bronio-, 
chloro-,    and   iodo-derivatives  (Beck- 
UHTs  and  Frerichs),  A.,  i,  34. 
Cutin,    estimation    of,    in    crude    fibre 

(KciNir,),  A.,  ii,  905. 
Cyanalkines  {tcrmolccular  nitrilcs),  con- 
.stitution  and    moile   of  formation    of 
(V.  Meyer),  A.,  i,  411. 
Cyanamides,   preparation  of    (McKee), 
A.,  i,  732. 
acyl  derivatives  of  (Farbknfabriken 
voRM.     F.    IJayer  &    Co.),  A.,   i, 
634. 


Cyanates,    estimation  of,  volumetrically 
(Gumming    and    Masson),    A.,    ii, 
505. 
estimation  of,  in  presence  of  cyanides 

(Wild),  A.,  ii,  405. 
thio-.     See  Thiocyanates. 
Cyanbenzyline,  formation  of  (Atkinson 

and  Thorpe),  T.,  1931. 
Cyanethine  {6-amino-5-methyl-2:i- 

didhylpyrimidinc),       phthalyl       and 
tribromo-derivatives  (v.  Meyer),  A., 
i,  411. 
Cyanides.     See  imder  Cyanogen. 
Cyanine   dyes,   constitution   of  (Book), 

A.,  i,  42  ;  (Konig),  A.,  i,  207. 
Cyanine  series,  colouring  matters  of  the 
(Faubwerke        VORM.         IMeister, 
Lrcius,  &  BRiJNiNG),  A.,  i,  716. 
Cyanogen,    presence   and  detection    of, 
in  Burma,  Java,  and  haricot  beans 
(Tatlock  and  Thomson),   A.,   ii, 
711. 
synthesis      of,     from     its      elements 

(Wallis),  a.,  i,  730. 
action    of  the    electric  discharge   on 

(Gaudechon),  a.,  i,  731. 
Hydrocyanic  acid  {hydrogen  cyanide) 
in      plants.         See      Glucosides, 
cyanogenetic. 
prejiaration  of,    from    ferrocyanides 

(Feld),  a.,  i,  486. 
synthesis   of,    from     its     elements 

(Wallis),  A.,  i,  730. 
as  an  anti-catalyst  (Lokvenhart), 
A.-,  ii,  153  ;  (Brediu,  Fraenkel, 
and  Lichty),  A.,  ii,  426. 
action  of,  on  ketones  (Ult^e),  A., 
i,     5,     479  ;     (BucHERER      and 
Grol:6e),  a.,   i,   405. 
reactions  involving  the  addition  of, 
to  carbon  compounds  (Lapavorth), 
T.,  945,  1869;  P.,  164,  285. 
I>oisoning  by.     See  under  Poisoning. 
Cyanides,     formation      of,     at      low 
temperatures  (Peters),  A.,  i,  817. 
Cyanogen  iron  compounds,  bine,  and  the 
cause  of  their  colour  (Hofmann 
and  Resen.scheok),  A.,  i,  75. 
reduction  of  (Kohn),  A.,  i,  562. 
Cyanobydrins  of  aUlehydes  and  ketones, 
reaction  of,  with  the  sodium  derivative 
of    ethyl    cyanoacetate   (HiosoN  and 
Thorpe),  T.,  1456;  P.,  242. 
Cyanuric  acid  as  a  pseudo-acid  and  its 

salts  (Hantzsch),  A.,  i,  146. 
Cyclene,    chloro-   (Slawinski),    A.,    i, 

29. 
Cyclic  compounds,  velocity  of  formation 
of     (Petrenko-Kritschenko      and 
Konschin),  a.,  i,  57. 
Cystinuria    (Garrod    and    Hurtlet), 
A.,  ii,  471. 
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Cytisine,     bromonitro-,    bromonitroso-, 
nitro-,     and     iiitronitroso-derivatives 
(Fi'.EUXD  and   Horkiieimer),  A.,   i, 
302. 
Cytosine   {i-amino-2-oxiipyrimidine),   5- 
hydroxy-,    synthesis    of    (Johnson 
and  McCollum),  A.,  i,  704. 
5-iodo-,  and  its  picrate  and  acetyl  de- 
rivative (Johnson  and  Johns),  A., 
i,  455. 
5-nitro-,  and  its  acetyl  derivatives,  and 
its      reduction     to     5:6-diamino-2- 
oxypyrimidine    (Johnson,    Johns, 
and  Heyl),  A.,  i,  770. 


Datolite   from  Dundas,   Tasmania  (An- 
derson), A.,  ii,  768. 
from  Westfield,  Massachusetts  (Kraus 
and  Cook),  A.,  ii,  684. 
Datura,   alkaloids  which  induce  mydri- 
asis  from   (Schmidt  and  Kircheu), 
A.,  i,  379. 
Datura  arborea,  estimation  of  the  alka- 
loids   in    the    leaves    and   stalks    of 
(Beckurts),  a.,  ii,  909. 
Deacon  process.     See  under  Chlorine. 
Deaminocasein  (Skraup  and  Hoernes), 

a.,  i,  913. 
Deaminoglutin  (Skraup),  A.,  i,  912. 
Decahydro-a-naplithol   and  its  acetate, 
benzoate,  and  phcnylcarbomate  (Ler- 
oux).  A.,  i,  16. 
Decamethylene     oxide    (Alberti    and 

Smieciuszewski),  a.,  i,  619. 
Decamethyleneimine    and    its  probable 
constitution    (Blaise  and   Houil- 
lon),  a.,  i,  693,  764. 
and  its  benzoyl  derivative  (Krafft), 
A.,  i,  553. 
Decane,  rfil.yilroxy-.    See  Decane-o/c-diol 

and  )3^-Ditnethyloctane-70-diol. 
Decanedicarbozylic   acid.       See  Pfie'f'- 

TL-traiiietliylsiiberic  acid. 
Decane-oK-diol,  preparation  of  tliechloro- 
hydrin,  oxide,  and  unsaturated  alcohol 
from  (Albekti  and  Smieciuszewski), 
A.,  i,  619. 
7«CS  Decanetetrone     and     its    dioximo 
(Diels,  Sii-,i,isch,  and  Muller),  A.,  i, 
438. 
Decenoic    acid.      See  /3-Ethyl-a-propyl- 

acrylic  acid. 
Decoicacid,  i-nmino-,  and  its  anhydride, 
additive  salts,  and  benzoyl  derivative 
(KiiAFKP),   A.,   i,   553  ;  (Blai.se  and 
Houillon),  A.,i,  764. 
DecompoBition-tannin    (Thoms),   A.,   i, 

760. 
]>e«ylene  glyool.     See  Decaue-auc-diol. 


DecyltMophan  (Mabery  and  Quayle), 

A.,  i,  395. 
De-(i\0-dimetliyltetrahydrodeoxycytiB- 
ine  and  its  salts  (Freund  and  HoRK- 
heimer),  a.,  i,  303. 
woDehydroacetic  acid,  ethyl  ester  {ethyl 
carbaceloacetate)     and     its     reactions 
(Feist  and  Bkyer),  A.,  i,  334. 
Dehydrobomeolcarboxylic  acid  from  the 
electrolytic    reduction     of    camphor- 
carboxylic  acid    (Bredt  and   Burk- 
heiser),  a.,  i,  680. 
Dehydroc^itMomalonanilide  and  its  sul- 
phide  (Relssert  and   Mor6),  A.,  i, 
827. 
Denitrifying^bacteria. "  See  under  Bac- 
teria. 
Density  of  crystals,   more  exact  deter- 
mination of  the  (Earl  of  Berkeley), 
P.,  321. 
Deoxyalizarin    dimethyl     and    diethyl 
ethers  (Graebe  and  Thode),   A.,  i, 
863. 
Deoxybenzoin,  <?'ihydroxy-.  See  Phenyl- 

galiacetophenone. 
j3-Deoxybenzoin-o  carboxylic    acid    and 
its   lactone,    action   of    hydrazine   on 
(WoLBLiNc;),  A.,i,  49. 
Deoxyhydroxyanthrarufin.     See  Anthr- 

one,  <rihydroxy-. 
Depolarisers.     See   under  Electrochem- 
istry. 
Desiccator,  high  vacua  in  the  Scheibler 

type  of  (Gore),  A.,  ii,  605. 
Dew,  amount  of  combined   nitrogen   in 
(Leather),  A.,  ii,  302. 
Indian,   composition    of   (Leather), 
A.,  ii,  487. 
Dextrins  from  starch,  conversion  of,  into 
maltose  (Maquenne  and  Koux),  A.,  i, 
327,   547  ;   (Fkrnbach),  A.,   i,   327  ; 
(Fernbach  and  Wolff),  A.,  i,  484. 
Dextrose   {d-glucose),  removal   of,    from 
molasses  by  fermentation  (H.  and  L. 
Pellet  and  Pairault),  A.,  ii,  383. 
osmotic  pressure  and  depression  of  the 
freezing  point  of  silutions  of  (Morse, 
Frazer,  and  Hopkins),  A.,  ii,  600. 
influence  of  sodium   arsenate   on   the 
fermentation     of,     by     yeast-juice 
(Harden  and  Young),  P.,  283. 
action  of  liacillua  lactia  aerogenea  on 
(Harden and  Walpole),  A.,  ii, 380. 
action  of  rt.sphenylethylhydrazine  on 

(Ofner),  a.,  i,  385. 
action  of,  on  selenious  acid  (Oechsnrr 
DK  CoNtNCK  and  Chauvknet),  A., 
ii,  81. 
in   hydrocele  fluid   (Patein),   A.,   ii, 

294, 
action  of,  on  the  animal  body  (Hkil- 
ner),  A.,  ii,  689. 
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Dextrose,  influence  of  subcutaneous 
injections  of,  on  nitrogenous  meta- 
bolism (Undekhill  and  Closson), 
A.,  ii,  778. 

Fehling's  test  for,  in  urine  (MacLean), 
A.,  ii,  255. 

osazone  test  for,  as  influenced  by 
dilution  and  by  the  presence  of 
other  sugars  (Sheraian  and  Wil- 
liams), A.,  ii,  498. 

two  new  methods  for  the  estimation  of 
(Glassmann),  a.  ,  ii,  203 ;  (Arnold), 
A.,  ii,  400. 

andlsevulose,  estimation  of  (KiCKTON), 
A.,  ii,  255. 

estimation  of,  in  urine  (Dlalse),  A.,  ii, 
710  ;  (WiESLER),  A.,  ii,  810. 
Biabetes  [glycos^iria)  and  lipsemia  (Tur- 
key and  Dudgeon),  A.,  ii,  109. 

and  intra-ocular  lipseinia  (White), 
A.,  ii,  566. 

blood-glands  as  pathogenic  factors  in 
the  production  of  (Lorand),  A.,  ii, 
296. 

caused  by  excess  of  carbon  dioxide  in 
respired  air  (Edie),  A.,  ii,  786. 

treatment  of,  by  extract  of  duodenum 
(Moore,  Edie,  and  Abram),  A.,  ii, 
186,  787. 

new  metabolic  product  in  the  urine  in 
severe  cases  of  (Strzyzowski),  A., 
ii,  472. 

adrenaline  (Underbill  and  Closson), 
A.,  ii,  787. 

pancreatic  (Minkowski  ;    Pfluger), 
A.,  ii,  186. 
action  of  ethyl  glueosaminecarboxyl- 
ate  in  (Forschbach),  A.,  ii,  788. 

salt  (Underbill  and  Closson),  A.,  ii, 
186,  213. 
Diabetes  mellitus,  secietin  in  relation  to 

(Bainbridge  and  Beddard),  A.,  ii, 

786. 
Diabetic  arthritis,  utilisation  of  carbo- 
hydrate in  (Laufer),  a.,  ii,  566. 
Diacetamide,     chloro-derivatives     (Fin- 
ger), A.,  i,  811. 
Diacetophenonemalonyldihydrazone 

(BiJLow  and  Weidlich),  A.,  i,  982. 
Diacetoxymethozyphenanthrene 

(Knokk  and  Schneider),  A.,  i,  449  ; 

(Knohr  and   Hokleix),   A.,   i,    877; 

(PscHORR,  KuHTZ,  and  Rotb),  A.,  i, 

878. 
p-Diacetoxyterephthalic    acid    and    its 

etliyl   e>ter  (Thiei.e  and  Gunther), 

A.,  i,  744. 
Diacetoxy-.     See  also  under  the  parent 

Substance. 
Diacetylacetone,  action  of  ethyl  iodide 

and  of  propyl  iodide  on  tlie  tlisoditun 

derivative  of  (Bain),  T.,  l£fi4  j  P., 196. 


^J-Dlacetylbenzene  and  its  dioxime 
(Berexd  and  Herms),  A.,  i,   854. 

Diacetyl-Z-tartaric  acid,  menthyl  ester, 
rotation  and  molecular  solution  volume 
of  (Patterson  and  Kaye),  T.,  1884; 
P.,  274. 

Diacetyl-.  See  also  under  the  parent 
Substance. 

Diacridines  (Baezner,  Gueorguieff, 
and  Gardiol),  A.,  i,  901. 

Diacylhydrazide  chlorides,  preparation 
of  (Stoll^),  a.,  i,  453  ;  (Stoll6  and 
Thomae),  a.,  i,  461  ;  (Stoll6  and 
Weindel),  a.,  i,  707  ;  (Stoll6  and 
Bambach),  a.,  i,  709. 

Diacyl-;f-thiocarbamides,  molecular  re- 
arrangement of  unsymmetrical  to  iso- 
meric symmetrical  (JoBNSON  and 
Jamieson),  a.,  i,  351. 

Dialanine  and  its  hydrochloride  and 
platinichloride  (Gabriel),  A.,  i,  635. 

Dialdehydes,  aliphatic,  preparation  of 
(WoHL  and  Scbweitzer),  A.,  i,  232. 

Dialkyl  disulphides,  electrolytic  pre- 
paration of  (Price  and  Twiss),  P., 
260. 

Dialkylacetamides,  bromo-,  jireparation 
of  (Kalle  &  Co.),  a.,  i,  485,  634. 

^-Dialkylaminobenzaldehydes,  reactions 
of  (Sacbs  and  Micbaelis),  A.,  i, 
575. 

j;-Dialkylaminobeiizliydrylaniines,  pre- 
paration of  (Merck),  A.,  i,  661. 

Dialkylaminobenzoylbenzoic  acid,  esters, 
action  of  magnesium  phenyl  bromide 
on  (Perard),  A.,  i,   755. 

Dialkylanilines,  2:4-f?initro-,  oxidation 
of,  with  chromic  anhydride  (Mulder), 
A.,  i,  492. 

5:5-Dialkylbarbituric  acids,  preparation 
of  (Farbenfauriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  461,  538, 
703,  987  ;  (Einhorn),  A.,  i,  538  ; 
(Chkmlsohe  Fabrik  auf  Aktien 
VORM.  E.  Sobering),  A.,  i,  893 ; 
(Farbwerke  vorm.  Meistkr, 
Lucius,  &  BuIining  ;  Traube), 
A.,  i,  894  ;  (Merck),  A.,  i.  987. 
2-aryliniiuo-  and  2-!iryiiiydriizino-,  pre- 
jKiratiou  of  (Einhoiin),  A.,  i,  538. 

Dialkylmalonamides  (Meyer),  A.,  i, 
137;  (HuTTcBEit),  A.,  i,  340,  405. 

Dialkylmalonicacids(MKYER),  A.,i,  138 ; 

(liiVrrcHER).  A.,  i,  340. 
Dialkylmalonyl  j»-phenetidines,  jiropara- 
tion   of  (Aktien-Gesell-ciiaft   fur 
Anii.in-fabrikatioN),  a.,  i,  497. 
Diallyl  diozoiude  (Harries  and  TiJUK), 

A.,  i,  227. 
Dialaric  acid  and  its  acetyl  and  benzoyl 
derivatives  (Bebrend  and  Fribduicii, 
A.,  i,  311. 
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uoDialiuic  acid  (Behrend  and  Fried- 

kich),  a.,  i,  312. 
Diamide,  dic\a.no-.    See  Dicyanodiamide. 
o-Diamines,  condensation  of,  with  phthal- 

onic  acid  (Manuelli  and  Maselli), 

A.,  i,  308. 
JV-substituted,   condensation   products 

of,  with  alloxan  and  its  derivatives 

(Kt'HLiNG  and    Kaselitz),    A.,   i, 

463. 
m-Diamines,    formjl    derivatives,    basic 

dyes  from  (Axilinfakbex-  k    Ex- 

TRAKT-FABRIKEN'       VORM.       J.         R. 

Geigy),  a.,  i,  308. 
diazotisation  of  substituted  (Gesell- 

SCHAFT  FUR  ChEMLScHE  INDUSTRIE 

IN  Basel),  A.,  i,  718. 
^Diamines,      aromatic,       azimiuo-com- 

pouuds  from  (Morgan  and  Mickle- 

thwait),  a.,  i,  911. 
Diamines,  o-,  m-,  and  p-,  action  of  di- 
basic acids  on   (Meyer,  Jaeger,  v. 

LvTZAU,  and  Maier),  A.,  i.  765. 
Diamino-acids  from    egg-albuAin   (Hu- 
GOFNENQ  and    Galimard),    a.,   i, 
776. 

synthesis  of  (Neuberg  and  Federer), 
A.,  i,  805. 

polypeptides  of  (Fischer  and  Suzuki), 
A.,i,  73. 
Diaminoalkyl     eiten,    prcjaration     of 

(Fakbenfabriken  VORM.  F.   Bayer 

k  Co.),  A.,  i,  936. 
Diamond,  problem  of  the  preparation  of 

(Koenig),  a.,  ii,  610. 
Di^^camylaminoethyl   benzoate   and  its 

oxalate     (Chemische     Fabrik     auf 

Aktien  VORM.  E.  ScHERi.\G),A.,i,952. 
Diamylanillne  (Wallach),  A.,  i,  161. 
Diiwamyl-arsine    and    its    derivatives, 

and   arslnic  acid  (Dehn  and  Wilcox), 

A.,  i,  152. 
Dianilsconitic    acid    (Ruhemann),   T., 

1850;   P.,  28-i. 
Dianilino-o-benzoqainoae,  cftchloro-,  and 

its    aniline    and    alcohol    compounds 

(Jackson  and  MacLaukin),  A.,  i,  97. 
Dianilino-;>-benzoqainoneanil,       chloro- 

(Ja(  KsoN  .111(1  MacLaukin),  A.,  i,  98. 
Dianilinodimethylethylcarbinol     (Far- 

benfabuikex    VORM.    F.    Bayer  & 

Co.),  A.,   i,  936. 
Di-o-ani8idine-6:6'-di8ulphonic  acid  and 

its  sodium  salt,  pn-paration  of  (Aktien- 

Geseluscuakt  fir  Axilin-fabrika- 

TioN),  A.,  i,  837. 
Dianisoy  Iphenylhydrozylamine      (C  i  a  - 

MiiiAN  and  Sii.iiKi;),   A.,   i,   11. 
bianisylideneacetone,  compound  of,  with 

a  benzene  Solution  of  phosphorus  penta- 

chlorido  (StAa^s  Aud  Eckeu),  A.,  i, 

860, 


Dianisylindene,  a-hydroxy-  (Thiele  and 

Buhner),  A.,  i,  570. 
Diantipyryl-mono-     and     -di-ethylene- 
diamines    and    their    additive     salts 
(LuFT),  A.,  i,   118. 
Diaphragma,    tj'pes    of,    most    used    in 
electiolysis    and    formulae    proposed 
for  calculating  the  yield  (Lombard:), 
A.,  ii,  596. 
of  porous  oxide  of  iron,  use  of,  in  the 
electrolysis    of    alkaline     chloridi-s 
(Mallet     and     Guye),     A.,     ii, 
649. 
Diisoapiole  (SzfiKi),  A.,  i,  660. 
Diarrhoea,  epidemic  (Sandilands),  A,, 

ii,  109. 
Diaryl  sulphides,  pteparation  of  (Mauth- 

NER),  A.,  i,  421.  948. 
7n-Diaryl8alphondiai]iideB,   nitration    of 
(Aktien-Gesellschaft  fur  Anilin- 
fabrikation),  a.,  i,  701. 
Diasarone  (Sz£ki),  A.,  i,  660. 
Diastase,   preparation  and  properties  of 
(Fr.ankel   and   Hamburg),   A.,  i, 
917. 
malt  (Kleemann),  A.,  ii,  46. 
Diastases,   influence  of  the  reaction  of 
the     medium     on     the     activity     of 
(Maquenne  and  Roux;  Fernbach), 
A.,  i,  327. 
Diastatic   saccharification   (^Iaqfennb 
and  Roux),  A.,  i,  327,  547  ;  (Fern- 
bach),  A.,   i,   327  ;    (Fernbach  and 
"Wolff),  A.,  i,  484. 
Diatom-chromatophores,     pigments     of 

(Kohl).  A.,  ii,  571. 
Diatoms,  brown  pigment  of  (MoLiscH), 

A.,  ii,  118. 
i(<-Diazoacetamide     and      its     reactions 
(CuRTius,  Dar.\psky,  and  Muller), 
A.,  i,  939. 
Diazoacetic   acid,  ethyl   ester,    gradual 
decomjosition     of    (Silberrad     and 
Roy),  T.,  179;  T.,  15. 
Diazoacetylaminoacetic      acid,      ethyl 
ester  (CuRTius  and  Darapsky),  A.,  i, 
403. 
MoDiazoaeetylglycinamide  and  its  acyl 
derivatives    and    s.ilts   (Curtius    and 
Thomp.son),  A.,  i,  404,  940. 
Diasoaeetylglyeine  {\so(iiazoace/ylami7w- 
acelic  acid)  and  its  ethyl  ester,  action 
of  ammonia  on  (Curtius  and  Thomp- 
son), A.,  i.  404,  940. 
Diazoacetylglycylglycine,    ethvl    ester 
(Cui'.THs  and  Thompson),  A.,  i, 
403. 
action  of  ammonia  on  (CuRTlDs  and 
Thompson).  A.,  i,  404. 
Diazoalizarin  hydroxides  and  sulphates, 
a- and  /3-  (ScHULTZ  and  Erbek),  A.,  i« 
968. 
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Liazoamines,   influence  of  substitution 
on   the   formation   of    (Mougan    and 
Clayton),  T.,  1054;  P.,  174. 
Diazoaminobenzene,   ^>aniino-,   and   its 
iV"-acetyl     derivative     (Willstatteu 
and  Benz),  A.,  i,  997. 
4-Diazoanthraquinone,  l-hydroxy-,  and 
its  sulphate  (Fakbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  323. 
Diazobenzene  pc7'chlorate  (Vorlander), 
A.,    i,    906  ;    (Hofmann  and  Ar- 
NOLDi),  A.,  i,  907. 
picrate,  action  of  ammonia  and  amines 
on  (Silberrad  and  Rotter),    T., 
167;  P.,  13. 
sulphate,  action  of  sulphur  dioxide  on 
(Troger,  Hillk,  and  Vasterlixg), 
A.,  i,  120  ;  (Tkooer  and  Franke), 
A.,  i,  993  ;  (Troger,  Berlin,  and 
Franke),  A.,  i,  994. 
Siazobenzene,       jo-aniino-,        A^-acetyl 
derivative,    perbroniide   of,   prepar- 
ation (Silberrad  and  Smart),  T., 
170;  P.,  14. 
s-trihromo-,  si/?i. -cyanide  of,  action  of 

light  on  (Cixisa),  A.,  i,  775. 
^-nitro-,    chloride  of,   interaction   of, 
with       5-bromo-as(4;-dimethyl-2:4- 
diamino-toluene      (Morgan       and 
Clayton),  T.,  1058. 
Diazobenzeneimide,  ^-nitro-   (Bresler, 
Friedemann,  and  Mai),  A.,  i.,  322. 
Diazobenzeneimides,    condensation     of, 
with   jiyrazolones   (v.    Walther  and 
Eothacker),  a.,  i,  911. 
Diazobenzene-S-sulphonic       anhydride, 
2:5:6-<richloro-,    and     its    compound 
with     jSnaphthol      (Noelting     and 
Battegay),  a.,  i,  221. 
Diazobenzene-.     See  also  Benzenediazo-. 
Diazo-compounds,  new  method  of  forma- 
tion of  (Schmidt),  A.,  i,  52. 
stable,     study     of     (Morgan     and 

Wootton),  p.,  23. 
action     of,     on     o-hydroxynaphthoic 
acids  (Guandmougin),  A.,  i,  997. 
Diazo-derivatives  of  diamines  (Vignon), 

A.,  i,  223. 
Diazohydrates,  action   of,   on   oximino- 
conipounds  (Bresler,  Friedemann, 
and  Mai),  A.,  i,  321. 
Diazohydroxynaphthalenes,!  :2-and  2:1-, 
anhydrides  of  (Anilinfarben-  &  Ex- 
trakt-fabriken      vorm.      J.       K. 
Geiov),  a.,  i,  908. 
Diazomalonic  acid,  ethyl  ester  (Piloty 

and  Neuesiikimer),  A.,  i,  146. 

Diazomethane,  action  of,  on  aldehydo- 

aci{isandaldehydes(MEYER),A..i,87. 

action  of,  on  pyridoncs  and  hytho.\y- 

pyridinecarboxylic  acids   (Meyer), 

A.,  i,  108. 


l-Diazonaphthalene-4-Bnlphomc      acid, 

2-hydroxy-,  nitration  of  (Anilinfar- 
ben- &  Extrakt-fabriken  vorm.  J. 
R.  Geigy),  a.,  i,  545. 
Diazonium   ^erchlorates   (Vorlander), 
A.,      i,      906  ;       (HoFMANN     and 
Arnoldi),  a.,  i,  907. 
hydroxides,  transformation  of  (British 

Association  Reports),  A.,  i,  943. 
salts,  action  of  light  on  solutions  of 
(British  Association Reporis), 
A.,  i,  943. 
action  of  water  on  (Cain  and  Nor- 
man), T.,  19. 
substitution  of  negative  groups  by  the 
hydroxyl  group  in  ortho-substi- 
tuted  (Noelting  and  Battegay), 
A.,i,  221. 
l-Diazo-2-oxynaphthalenesulphonic 
acids  and  their  salts  and  andydrides 
(Anilinfarben-  &   Extrakt-fabri- 
ken vorm.  J.  R.  Geigy),  A.,  i,  907. 
Diazophenolsulphonic  acid  and  fZichloro-, 
and  its  compounds   with   ^-naphthol 
(Noelting  and    Battegay),   A.,    i, 
222. 
Diazo-reactions,   influence   of  light  on 
(Orton,  Coates,  and  Bukdett),  P., 
308. 
?n-Diazotoluene   chloride   and  sulphate, 
action  of  sulphur  dioxide  on  (Troger, 
HiLLE,  and  Vasterling),  A.,  i,  120  ; 
(Troger  and  Schaub  ;  Troger,  War- 
NECKE,  and  Schaub),  A.,  i,  993. 
Diazotriazolecarboxylic    acid    and     its 
ethyl  ester  (Manchot  and  Noll),  A., 
i,  213. 
Diazoxides,  formation  of,  from  nitroso- 

benzene  (v.  Euler),  A.,  i,  369. 
Dibarbituryl-alkylamines     and     -carb- 
amide (MuiiLAU  and  Litter),  A.,  i, 
612. 
Dibenzaldehydemethylmalonyldihydr- 
azone  (Bulow  and  Weidlich),  A.,  i, 
982. 
Dibenzeneazoazoxybenzene      (  Borsche 

and  KfiiL),  A.,  i,  321. 
Dibenzeneazo-a-naphthol     and     i(s    re- 
duction (Gkandmouoin),  a.,  i,  997. 
Dibenzene-3:3'-disaIphomc     acid      {di- 
]>hc)iul-'i:3'-disulplionic  acid)   and   its 
methyl     ester,    amide,    anilide,     and 
chloride,   and  i-A'-diamino   (SCHULTZ 
and  Kohlhavs),  A.,  i,  818. 
s-Dibenzenesulphonyl^iaminomesityl- 
ene  (Morgan    and   Mickletuwait), 
T.,1299. 
Dibflnzenylazoxime      and      di-m-nUrO' 
(Mininni  and  Ciusa),  A.,  i,  187  ; 
,'Ponzio  and  Busti),  A.,  i,  855. 
rfi-w-cliloro-  and  rft-»!-nitio-  (Franzek 
ami  Zimmermank),  A.,  i,  388. 
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Dibenzenylozyazozime  (Wielaxd   and 
.  Bauer),  A.,  i,  412. 
a-Dibenzotliiazylethane   (Reissert   and 

MoRfc),  A.,  i,  827. 
Dibenzoylacetylmethane,      constitution 

of  (Michael  and  Mukphy),  A.,  i,  180. 
S:5-Dibenzoyl-l:4-dihydrocollidine.    See 

3:5-Dibenzoyl-2:4:6-trimethyl-l:4-di- 

hydropyridine. 
aS-Dibenzoy l-37-diphenyIbutane   (Bex- 
rath),  A.,  i,  535. 
1' :  l"-Dibenzoyldiphenyl-l  :4-phenylene- 

diamine,  3':5':3":5"-/'<ranitro-    (Ull- 

MANX  and  BuoiDo),  A.,  i,  190. 
Dibenzoyldiwopropylamine       and       its 

additive  salts  (Iyso<;uo),  A.,  i,  862. 
Dibenzoylhydrazide   dichloride  and   di- 
ethyl ether  (Stoll£  and  Thomae), 
A.,  i,  461. 

di-p-hTomo-,  dichloride  and  diethyl 
ether  of,  and  their  reactions  and 
rfi-^-chloro-,  dichlorideaud dimethyl 
ether  of  (StollS  and  Weindel), 
A.,  i,  707. 

rfi-;;-nitro-,  dichloride  of  (SroLi.lt  and 
Bambai'H),  a.,  i,  710. 
Oibenzoylmethane,       diazotisation      of 

(WiEi.AND  and  IJloch),  a.,  i,  466. 
a«-Dibenzoyl-<|'-metliyl-  and  -ethyl-tliio- 

carbamides,    conversion  of.  into   the 

s-couij)ounds   (JoHXSON    and  Jamie- 
son),  A.,  i,  351. 
l:l'-Dibenzoyl-3:5:3':5'-/e<ranitrodi- 

phenyl  (Ullmaxn  and  BiioiDo),  A., 

i,  189. 
3:6-Diben«oyl  2:4:6-trimetliyl-l:4-di- 

hydropyridine  (Issoglio),  A.,  i,  862. 
Dibenzoyl-.     See  also  under  the  puient 

Substance. 
Bibenzsalpbohydrozamic      acid,      o-di- 

cyano-  (Walker  and  Smith),  T.,  352  ; 

P.,  62. 
Bibenzyl    disulphidc,     electroiytic  pre- 
paration of  (Pbice  and   Twiss),    P., 

260. 
Dibenzylaminophenoli,  0-    and  p-,  and 

their  hvdrochlorides  (Bakuxix),  A., 

i,   496.  ' 
Oibenzyldisulphozide   (Fromm    and  de 

Seixas  Palma),  a.,  i,  819. 
Dibenzylfluorene  (Thiele  and  IIenle), 

A.,  i,  .'>72. 
Dibenzylideneacetone   and    iti   halogen 

(li  liviitivi's  (Strais  and  EcKER),  A., 

i,  s.oit. 
a-Dibenzylideneacetonehydrozylamine- 

ozime,    o.xidatir>n    an<i    n-diiction    of, 

and    its    bromoderivntive    (MiNUMNi 

and  Ciuha),  A.,  i,  95. 
Bibenzylidenehydrazine,  di-p-hydroxy-, 

and  its  a<vl  derivatives  (Vuri.andek), 

A.,  i,  3181 

xc.  ii. 


Dibenzylidene-o-phenylenediamine,     p- 

cliloro-,        and       ^-cliloro-rft-^y-nitro- 

(Flscher  and  Limmek),  A.,  i,  895. 
1:3-Dibenzylindene    and  its   dibroniide 

and    nitrosochloride,     and     hydroxy- 

(Thielk  and  Blthxer),  A.,  i^569. 
Dibenzyl  ketone,  condensation  of,  with 

/7-chloro-,  ^-hydroxy-,  and  0-  and  p- 

nitro-benzaldi-hvdes  (Schimetschek), 

A.,  i,  368. 
Dibenzylnaphthalene  (v,  Boguski),  A., 

i,  825. 
Dibenzylsilicol  (Dilthey  and  Edxjard- 

off),  a.,  i,  128. 
Diisobntenyl  tetrahrom'ule.      See  |8«-Di- 

methyihexane,  a$e(-tctrabTomo-. 
Dh'sobutylamine,     -V-fonuyl    derivative 

(van  Romb;:kgh),  A.,  i,  3. 
l:4-Diieri'.-butylbenzene    and  its  nitro- 

derivatives  (Bodtker),    A.,  i,  943. 
Di/^'obatyl  ketone  and  its  semicarbazone 

(Poxzio),  a.,  i,  66. 
Diwobutyric  acid,  a-c?ithio-(BiiLMAXN), 

A.,  i,   626. 
Dibatyroin  (Bouveault  and  Locqvin), 

A.,  i,  783. 
Diisobutyryl  and  its  oximes  and  reactions 

with    magnesium    organic  compounds 

(Bouveault    and   Locquix),    A.,    i, 

803. 
Di-ZS-campbidone     anhydride     and    its 

bromide  (Tafel  and  Bublitz),  A.,  i, 

44. 
Dicarbamide,      Ijenzylidene     derivative, 

constitution  of  (Stoi,le\  A.,  i,  315. 
a3-Dicarbethozy-  77  dimethylbutyro- 

laetone  (Hallek  an  .  Blanc),  A.,  i, 

625. 
Dicarbozyaconitic   acid,  methyl    ester, 

tran.^foimations    of    (An.schutz    and 

DE.sriiAVEa),  A.,  i,  727. 
Dicarbozyglataconic  acid,  ethyl  ester, 

sodium  derivative,  formation  of  (CoU- 

tei.lk),  a.,  i,  139. 
Dicarbozylic  acids,  electrolytic  decom- 
position of  (V'AXZErri),  A  ,  i,  b24. 

salts  of  aromatic  bases  with  (Anselm- 
TNo),  A.,  i,  493. 
aa-Dicarbozy-a-methylaconitic        acid, 

melliyl  ester  (Anschi  iz  and  Desch- 

auer"),   a.,  i,   728. 
Bicarbozymethyltricarballylic        acid, 

metiiyl  ester  (ANscHurz  and  De-scii- 

auer),  a.,  i,  728. 
Dicarbozytricarballylic    acid,     niethyl 

ester  (A.nschi  1/  and  De^chaukk),  A., 

i,  728. 
Dichromates.     Sue  nniierrhrominm. 
Dicoumaranilic    hydrazide   (Siukumkr 

iiiid  Konk;},  a  ,  i.  200. 
Dicoumaranylcarbamide        (Stoekmer 

and  Ku.siu),  A.,  i,  200. 

74 
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Dicresol,  bromo-derivatives  (Moiu),  P., 
259. 

Dicyanodiamide  [cyanoguanidine),  spon- 
taneous formation  of,  in  manures 
containing  calcium  cyanamide  (Peu- 
OTTi),  A.,  ii,  304. 
additive  compounds  of,  witli  inorganic 
salts  (Grossmann  andScHucK),  A., 
i,  938. 

Di-ji'-dimethylaminodibenzyl  and  its 
platinichloride  (Manchot,  Zahn,  and 
Kranzlein),  a.,  i,  7o3. 

Didymioin  glass,  coloration  of,  by  radium 
chloride  (Baskerville),  A.,  ii,  824. 

Dielectric  constants.  See  under  Electro- 
chemistry. 

Diet,  influence  of,  on  growth  and  nu- 
trition (Watsox  and  Hunter),  A., 
ii,  101,  239. 

l:2-Dietlioxyan  throne.  See  Deoxy- 
alizarin  diethyl  ether. 

l:3-Diethoxybenzene.  See  Resorcinol 
diethyl  ether. 

2:2'-Diethoxybenzophenone,  5:5-di- 

bromo-  (Diels  aud  Rosenmund),  A., 
i,  674. 

as-;8)8-Dietlioxyisybutyric  acid  and  its 
ethyl  ester  (Tschitschibabin),  A.,  i, 
397. 

7-Diethoxybutyric  acid,  ethyl  ester,  and 
potassium  salt  (WoHL  and  Schweit- 
zer), A.,  i,  233. 

7':8-Dietlioxycaffeine  (Fischer  and 
AcH),  A.,  i,  220. 

a-Diethoxydinaphtbastilbene  and  its 
haloids  and  hydrogen  perhaloids 
(Hantzsch  and  Denstorff),  A.,  i, 
745. 

oTjDiethoxylieptane  (Dioxneau),  A.,  i, 
134. 

Diethoxymethyldihydrouracils,  a-  and 
)8-,  hydroxy-  (Hehrend,  0.sten,  and 
Beer),  A.,  i,  310. 

p-Diethoxy phenyl  diselenide  (Tabourt), 
A.,  i,  835. 

Diethyl  disulphide,  electrolytic  pre- 
paration of  (Price  and  Twiss),  P., 
260. 

Diethylacetyldiethylamide  (Einhorn 
and  V.  DiKSBACH),  A.,  i,  398. 

^-Diethylamino/scalkylbenzenes  (Sachs 
and  Michaem.s),  A.,  i,  575. 

/3-Diethylamino-)3-amyl-,  and  -)8-hexyl- 
acrylic  acids,  ethyl  esters  (Moureu 
and  Lazennec),  A.,  i,  957. 

p-Diethylamino  benzophenoneoxime  and 
-benzhydrylamine  ami  its  hydro- 
chloride (.Meuck),  a.,  i,  661. 

2'-Diethylamiuobenzoylbenzoic  acid, 
3:6-f//l)ri)mo-,  and  its  methyl  ester  and 
acetyl  derivative  (SiivKRlx),  A.,  i, 
608. 


p-Diethylaminobenzylidene-acetone, 
-barbituric     acid,    -benzyl    cyanide, 
-^;-nitrobenzyl    cyanide,    -cyanoacet- 
amide,  -malononitrile,  and  -rhodanic 
acid  (Sachh  and  Michaelis),A.,  i,575. 
^-Diethylaminobenzylidenethiosemi- 
carbazide  (Sachs    and    Michaelis), 
A.,  i,  575. 
Di-^^-ethylaminodiphenylamine   and   its 
triacetyl     derivative      (Gnehm      and 
Sciikuter),  a.,  i,  211. 
4'-Diethylaminodiphenylmethane, 

2:3:5:6-te/rachloro-4-hydroxy-,  and  its 
hydrochloride   and    acetyl    derivative 
(ZiNCKE  and  Hunke),  A.,  i,  738. 
Di-/)-ethylaniinoditolylamine  and  its  tri- 
benzoyl      derivative      (Gnehm      and 
Schroter),  a.,  i,  212. 
Diethylaminoethanol,  o-   and  w-amino- 
benzoates  and  o-nitrobenzoate  of,  and 
their    hydrochlorides   (Farbwerke 
voRM.  Meister,  Lucius,  &  Brxjn- 
ing),  a.,  i,  845. 
7n-dimethylaminobenzoate      and      A'^- 
dimethylanthranilate      of      (Farb- 
werke voRM.  Meister,  Lucids,  & 
Brijning),  a.,  i,  846. 
^-dimethylaminobenzoate  (Farb- 

werke VORM.  Melster,  Lucius,  & 
BuUiNiXG),  A.,  i,  847. 
Diethylaminoethyl    benzoate    and    its 
hydrochloride    (Chemische    Fabrik- 
Ai'F    Aktien  a'orm.  E.  Schering), 
A.,  i,  952. 
iV-Diethylaminomethyl-alkyl-  and  -aryl- 
amides  (Einhorn,  Bischkopff,  Sze- 
LiNSKi,  and  Spkoxgerts),  A.,  i,  246. 
Diethylaminomethyldiethylcarbinol 
and  its  additive  salts  (SiJssKiXD),  A., 
i,  133  ;  (Paal  and  Weidkxkaff),  A., 
i,  236. 
/8-Diethylamino-;8-phenylacrylonitrile 

(MouKEU  and  Lazknnec),  A.,  i,  956. 
Diethylanunonium    cyanide    (Peters), 

A.,  i,  817. 
Diethylaniline,    bromo-derivatives    and 
their  perbromides  and  salts  (Fries), 
A.,  i,  649. 
j[>-nitroso-,    action     of    ethylene     di- 
bromide  on  (Torrey),  A.,  i,  80. 
6:5-Diethylbarbituric   acid,  preparation 
of  (Merck),   A.,  i,  A61  ;  (Farben- 

KABUIKEN    VOKM.   F.    BaYER&CO.), 

A.,  i,  538,  704  ;  (Eishoun),  A.,  i, 
538  ;  (Aktiex-Gesellschaft  fur 
Anilin-fabhikation),  a.,  i,  704  ; 
(Farbwekke  voum.  Meistkr,  Lu- 
cius,&  Brunino;  TRAUHK.),A.,i,894, 

acidic  constants  of  (Woon),  T.,  1835. 
^-Diethylbenzene,  (//-o-amino-,  and  the 

t-i-omeride  (Bkrenu  and  Herms),  A., 

i.  854. 
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Diethyldiacetylacetone      (Bain),      T., 

1233  ;  P.,  196. 
s  Diethyldiglycollic   acid  and  its  salts 

and  iuiide  (Lossen  and  Smelkus),  A., 

i,  60. 
Diethylene  disulphide,  diamiao-  (Xeu- 

BERo  and  Ascher),  A.,  i,  938. 
Diethylenediamine.     See  Piperazuie. 
Diethylfulvene  (Thiele  and  Balhorx), 

A.,  i,  639. 
Diethyl    ketone     {propione),    3-cbloro- 

(Blaise  and  Maire),  A.,  i,  142. 
Diethylmaloa-amic     and     -diethylamic 

acids  (EiNHORK  and  v.   Diesbach), 

A.,  i,  398. 
s-Diethylmalonamide,  i\"-difonnyl  deriv- 
ative   (EiN'Honx    and    Spkongerts),    • 
•     A.,  i,  249.  I 

Diethylmalonic  acid,  anhydrides  of  I 
(EixHOKX  and  v.  Diesbach),  A.,  i,  ! 
398.  I 

methyl      ester      (Meyer),      A.,      i, 
138. 
Diethylmalonyl-jo-phenetidine  (  Aktien- 

GE-SELLSCHAFT  Ft'R   AXILIN-FABRIKA- 

tion),  A.,  i,  497. 
s-Diethyloxamide,  N-dihromo-  and  N-di- 
chloro-  (Chattaway  and  Lewis),  T., 
161  ;  P.,  18. 
Diethyl  i'^'propenylcarbinol    (Courtot), 

A.,  i,  926. 
3:6-Diethyl-2-propylpyridine,    synthesis 

of  (TsCHITSCHIBABtX),  A.,  i,  452. 
Diethylpyrimidine,   rfiiniinocyanoimino- 
(Farbenfabkiken  vorjc.  F.  Baybr 
&  Co.),  A.,  i,  538. 
5:5-Diethylpyrimidine,      2:4:6-/minino- 

(Mekck),  a.,  i,  537. 
Dii.weugenol  methyl  ether  (SzfeKl),  A., 

i,  660. 
Diferrononacarbonyl.     See  under  Iron. 
DiffaBion,  the  mean   path  traversed  by 
gaseoas  molecules  and  its  relation  to 
the  theory  of  (SMOLtrcHowsKi),  A., 
ii,  652. 
rate  of,  and  viscosity,  relation  between 

(Walden),  a.,  ii,  217. 
influence  of  other  substances  on   the 
rate  of,  in  jellies  (Bkchhold  and 
Zikgler),  a.,  ii,  656. 
in  jellies  (Meyer),  A.,  ii,  105. 
of  gases  (Kassxer),  A.,  ii,  273. 
of   solutions  and    molecular  weights 

(Yftr.ouxow),  A.,  ii,  338. 
OnoLOsif,  experimental   demonstration 
of  (Thiel),  a.,  ii,  337. 
nature  of  the  process  of,  and  of  os- 
motic pressure  with  observations 
concerning     dialysis      (Kahlen- 
BKRo),  a.,  ii,  337. 
gaseous,  through  a  colloidal  mem- 
brane  (Ahar),  A.,  ii,  337. 


Diffasion :  — 

Osmotic    pressure,    the    van't    Hoff- 
Raonet  formula  (Bancroft),  A., 
ii,  523. 
relation    between    vapour    pressure 
and,   in  a  concentrated  solution 
(Svexs),  a.,  ii,  273. 
method  of  determining  the,  of  very 
small  quantities  of  liquid  (Ham- 
burger), A.,  ii.  9,  687. 
of  solutions,  determination  of  the, 
by    the     measurement    of    their 
vapour  pressures  (Berkeley  and 
Hartley),  A.,  ii,  599. 
of    alcoholic    solutions    (Barlow), 

A.,  ii,  273. 
of  solutions  of  non-electrolytes  in 
connection    with    the    deviations 
from  the  laws  of  ideal  gases  (vax 
Laar),  a.,  ii,  526. 
of  dilute  aqueous  solutions   (Bar- 
low), A.,  ii,  149. 
of  solutions  of  sugar  in  mixtures  of 
ethyl   alcohol    and    water  (Bar- 
low), T.,  162. 
and  heart  activity  (Carlson),  A., 
ii,  241. 
a5-Difuryl-falgenic   acid   (difurfurylid- 
enesiucinic       acid)       and       -folgide 
(Stobbe  and  Eckert),  A.,  i,  102. 
Digestion,  chemistry  of  (Loxdox),  A., 
ii,  464. 
r6le  of  enzymes  in  food  on  (Scheu- 

NERT  and  Grimmer),  A.,  ii,  462. 
in  animals  (Nemser),  A.,  ii,  778. 
in    elasmobranch  fishes    (Sullivan), 

A.,  ii,  100. 
of  carbohydrates,  rdU  of  cellular  ele- 
ments  in  the,   by  intestinal  juice 
(BiERRY    and     Frouin),     A.,    ii, 
559. 
of  proteids.     See  under  Proteids. 
peptic  (Mey),  a.,  ii,  462. 
salivary,  influence  of  neutral  salts  on 

(Patten  and  Stiles),  A.,  ii,  777. 
See  also  Stomach. 
Digestion  experiments,  artificial  (Gcdk- 

max),  a.,  i,  53. 
Digitalis,     strophanthus,     and     squill, 
pharmacological    action    of,     on    the 
heart  (Haynes),  A.,  ii,  243. 
Digitoxin,  behaviour  of,  in  the  organism 

(Ci.oF.TTA  ami  Fischer),  A.,  ii,  474. 
Digitoxonic  acid,  calcium  salt  and  lact- 

one  of  (Kiliaxi),  A.,  i,  66. 
Digitozose,   constitution  of  (Kiliani), 

A.,  i,  60. 
iS-Diglycerylphosphoric    acid    and    its 
caKiiiui   salt  'Trrix  and  Hanx),  T., 
17 '.4  ;  P.,  273. 
DiglycoUic  acid,  thio-,  platinous  hydro- 
gen salt  (Kambkro),  a.,  i,  792. 
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Diglycylglycine,  methyl  ester  (Fischer), 

A.,  i,  146. 
Dihaloids,     Giigimrd's      reaction     with 

(Blaise),  A.,  i,  153. 
Dihexahydrobenzylidenecyc^hexanone 

(Wallach      and     Isaac),      A.,     i, 

564. 
Dihexonoin  (Bouveault  and  Locquin), 

A.,  i,  783. 
Dicvc/ohexylamine    and    its    salts    and 

A'-nitroso-derivative   (Wallach),  A., 

i,   160. 
Difj/c^ohexylethane  (Freundler),  A.,  i, 

734. 
Dihydrazides     of     dibasic    acids,    con- 

tlensation    iiroducts    of    (BiJLOW   and 

Weidlich),  a.,  i,  981. 
pjy'-Dihydrazinodiplienylmethane    (Fin- 
ger and  Baumax.v),  A.,  i,  892. 
Dihydroasarone  (Sz^ki),  A.,  i,  660. 
Dihydroisobenzofuran  derivatives 

(GuYOT  and  Catel),  A.,  i,  761. 
Dihydrocamplioceeiiic  acid  and  its  amide 

(Semmleu),  a.,  1,  68-2. 
Dihydro-/3-campliolyl   alcohol    and    its 

chloride,  jiyriivate,  and  seniicarbazone 

(Blanc),  A.,  i,  174. 
Oibydrocamphoric    acid,    synthesis     of 

(Blanc),  A.,  i,  64. 
Dihydrocamphorphorone   {dihydropuleg- 

cnone)    (Semmler  and     McKeszie), 

A.,  i,  374. 
Dihydrocarvone,  cyano-,  and  its  reactions 
and  its  oxime,  phenylhydrazone, 
semicarbazone,    and   isomeric   di- 
bromides  (Lapworth),  T.,  945  ; 
P.,  164. 
cyanohydrin  of,  and  its  hydrolysis, 
and     halogen    haloids    of    (Lap- 
worth),  T.,  1822  ;  P.,  285. 
8:9-Dihydrocarvone,     8-hydroxy-.      See 

Carvone  liydrate. 
Dihydrocarvone    hydrate      {S-hi/droxy- 

menthan-2-one)  and  its  semicarbazone 

(Knoeve.vagel   and    Samel),    A.,  i, 

297. 
Dihydrocarvonecarboxylic     acids,     iso- 
meric, and  tiieir  oxinies,  plieuylhydr- 

azone,  and  semicarbazone,   and    their 

oxidation  (Lapworth),  T.,  959  ;  P., 

164. 
Dihydrocholesterol    (Neuberg),    A.,  i, 

356. 
Dihydrocinaamyl    alcohol,    o-hydroxy-, 

and  its  benzoyl  derivative  (Semmler), 

A.,  i,  785. 
Dihydrocinnamylideneflaorenes.         Aa- 

aiid     A^-,      and       their      dibromidcs 

(Thikle  and  Hknle),  A.,  i,  573 
Sihydrodicj/c/opentadiene,    amino-    and 

chloroainino-,  and  their  additive  salts 

(Wikland),  A.,  i,  418. 


Dihydrofencholenaldehyde  and  its  semi- 

cailiazone  (Semmler),  A.,  i,  681. 
Dihydrofencholenic  acid  and   its  esteis 

and  amide  and  isomeride  (Semmler), 

A.,  i,  681. 
Dihydrofencholenyl  alcohol  and  its  acyl 

derivatives  and  isomeride  (Semmler), 

A.,  i,  681. 
Dihydrolaurolene  and  Dihydro/solaurol- 
ene,  supposed  identity  of,  with  1:1- 
dimethylhexahydrobenzene  (Cross- 
ley  and  Renouf),  T.,  26. 

densities,  ma<;;netic  rotations,  and  re- 
fractive jiowers  of  (Perkin),  T.,  33. 
Dihydroisolaurolene,      constitution     of 

(Crossley  and  Renouf),  T.,  30. 
Dihydromeroquinenine,  hydroxy-  (Koe- 

NiGs,   Bernhart,  and  Ibele),  A.,  i, 

764. 
2:3-Dihydro-3-niethylindene-2-carb- 

oxylic     acid.       See    3-Methyl-2:3-di- 

hydroindeiie-2-carboxylic  acid. 
A'^  Dihydro-l-naphthoic    acid,  the  rela- 
tive catalytic   effect  of  bases  on    the 

compounds  of  (Pickard  and  Yates), 

T.,  1484  ;  P.,  244. 
Dihydro-ocimene,    formula  of,    and    its 

dihromide  (En'klaar),  A.,  i,  377. 
Dihydrophthalic   acid,   optically  active 

(Xeville),   T.,  1744;  P.,  274. 
1:3- Dihydrophthalic  anhydride,  affinity 

constants  of  (Abati),  A.,  i,  959. 
Dihydrophthalic  anhydrides,   A^^^.   and 

A'--^-,    transformation      of,     by    heat 

(Abati  and  Contaldi),  A.,  i,  959. 
Dihydropinenecarbithionic  acid  and  its 

salts  (HouBEN  and  Doescher),  A.,  i, 

970. 
Dihydropinenecarboxylic    acid   and   its 

salts  and  anhydride  (Houben),  A.,  i, 

21. 
Dihydropinenesulphinic     acid    and    its 

sodium  salt  (Houben  and  Doescher), 

A.,  i,  970. 
Jii)ijdito^inY\&va.iVi6{pinocamphylami'ne), 

preparation  and  properties  of,  and  its 

salts,  acyl  derivatives,  and  carbamide 

(Tilden  and  Shepheard),  T.,  1560; 

P.,  255. 
Dihydropulegenone.        SiC       Dihydro- 

cam  pliorphorone. 
4:5-Dihydropyrazole-3:4:6-tricarb- 

oxylic   acid,  ethyl   ester  (Silberrad 

and    Roy),  T.,  179  :    P.,  15. 
Dihydropyruvic   ureide  and    dimethyl- 

ureide  ((<abiuel),  A.,  i,  635. 
1:4  Dihydroquinoxaline,  a  second  (Ekr- 

LEY),  A.,  i,  4.59. 
Di-hydrotarnine  and   its  additive  salts 

(Kreum)  aiul  Reitz),  A.,  i,  601. 
C-Dihydrotetrazine.         See       Bisdiazo- 

methaue. 
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l:4-Dihydrotetrazme  (tetrazoline) 

(PaHKMANN),  T.,  1268  ;  P.,  238. 
A'Dihydrotetrazine,        Hantzsch      and 

Silbeirad's,   constitution  of  (Bt'LOW), 

A.,  i,   905. 
s-Dihydrotetrazines,     condensation    of, 

wiih  aldehjiles  (Sxoixit),  A.,  i,  315; 

(Rcheman.n),  A.,i,  465. 
Dihydroumbellnlones,  a-  and  $-  (Tutin), 

T.,  1117. 
w-Dihydro-xylene   diozonide   (Harries 

and  Xkiie.siif.imek),  A.,  i,  833. 
Di  indylmethane    (Fixger     and    Bau- 

mann),  a.,  i,  S93. 
2:4-Diketo-l-  and  -3-alkyl-l:2:3:4-tetra- 

hydroquinazolines   (v.    Pawlewski), 

a.,  i,  542. 
Z:6-Diketo-4-benzene8alphonylpiperaz- 

ine  (Johnson  and  McCollum),  A.,  i, 

157. 
3:4-Diketo-3:4-dihydro-j3-quinacridiiie 

(V.  X1EMENT0W.SK1),  A.,  i,  209. 
4:4'-Diketo-2:2'-dimethyltetrahydro- 

diquinazolyl,  5:5'-<?niitio-  (Bogert 
and  Seil),  A.,  i,  713. 

6 :6'-rftnitro- (Bogert  and  Cook),  A., 
i,  988. 
Diketomethylpiperazine   (Fischer    and 

ABDElMrALDEX),  A.,  i,  326. 
a-Diketones      and      their     derivatives, 
jireparatiou    of     (Bouveavlt    and 
LocQUix),  A.,  i,  803. 
relation  between  the  absorption  spec- 
tra  and  chemical    constitution    of 
(BALTand  Stewart),  T.,  502;  P., 
34. 
I'lirnylosazones  and  phcnylhydrazones 
of,  thermochemistry  of(LANDUiEv), 
A.,  ii,  270. 
2:5  Diketopiperazinea,     stereochemistry 

of  1  FiscHEK  and  Haske),  A.,  i,  457. 
3:4  Diketotetrahydrofuraii-2:5-di- 

carboxylic  acid,  ethyl  ester  (Johnson 
und  Johns),  A.,  i,  874. 
1 :3-Diketotetramethylr?/i.7obutane      and 
its    derivative-t    (Wepeki.M),    Weiss- 
WANGE,  and  EiiDMANN),  A.,  i,  437. 
3:3  Diketo-5:5  5':6'  tetramethyl-A',' -di- 
rf/r/ohexene  (Crossley  and  Renouf), 
P.,  303. 
Dimalonic  acid,  iminot/Hiydroxy-,  ethyl 

ester  (Ci'inis.s),  A.,  i,  339. 
2:3-Dimethox7anthracene   and  its  pier- 
ate    and    polynieride    (Lagodzinski), 
A.,  i,  82. 
l:2-Dimethoxyanthrone.       See    Deoxy- 

alizarin  dinietiiyl  ether. 
1:2  Dimethoxybenzene.     See  Veratrolc. 
1:3  Dimethoxybenzene.      See  Rcsortinol 

•  iiiiirtiiyi  f-iher. 
l:4-OimethoxybenzeDe.        See      Quinol 
dimethyl  etlior. 


Di-;j-methoxybenzenylazoxime    (  Ponzio 

and  Bi"?-Ti),  A.,  i,  i?55. 
2:5-Dimethoxybenzoic  acid  and  its  ethyl 

ester,  amide,  and  nitrile  (Kavffmann 

and  Grombach),  A.,  i,  287. 
2:2  -Dimethoxybenzophenone,      5:5' -di- 

bromo-  (DiEL.s;!nd  Kosenmuxd),  A., 

i,  674. 
2:5-Dimethoz7benzopheiione      and      its 

oximes,   phenyl  hydrazine,    dichloritie, 

and    phmyliniine    (Kai'FFMAxx     and 

Grombach),  A.,  i,  284. 
o-3':4'-DimethoxybeDzoylbenzoic       acid 

and  its  salts  (Lagodzixskx),    A.,  i, 

82. 
2:5-Dimethox7benzoyl-2:5-dimetIiozy- 

anilide  ^Kauff.m.\xx  and  Gkomb.\ch), 

A.,  i,  2S8. 
Di-T^-methoxybeazoylhydrazide  and   its 

dichloriJe  and  diethyl  ether  (Stoll^ 

and  B.^mbach),  A.,  i,  709. 
Di-;'-methoxybenzoyI-4'-methyltluocarb- 

amides,     s-    and    «■<-    (Johxson   and 

Jamie.son),  a.,  i,  352. 
2:5-Dimethoxy-a-benz7lBtilbe]ie  and  its 

bromo-derivative    (Katjffmaxx    and 

Grombach),  A.,  i,  287. 
2:5-Dimethoxydeoxybenzoin.  See 

Phenylacetylquinol  dimethyl  ether. 
3:3'-Oimethoxydibenzyl,  4:4'-rfj'hydroxy- 

and  its  bromide  (Maxchot  and  Zah.v), 

A.,  i,  752. 
^'-Dimethoxydibenzyl   and   its    bromide 

(MANciioTand  Zahn),  A.,  i,  752. 
oo-Dimetboxydiphenyl  sulphide  and   its 

sulphone  (Maithner),  A.,  i,  422. 
2:5-Dimethoxydiphenyl-benzyl-, 

-methyl-,         and        -ethyl-carbinols 

(KAtFF.MANX  and  Grombach),  A.,  i, 

28.x 
2:2'-Dimetlioxydiplieiiylmethane,      5:5- 

rfibromo-   (Dikls   and    Ro.senmund), 

A.,  i,  674. 
2:5-Dimethoxy-aa-diphen7lpropylene 

and    its    bromo-derivatives    ;,Kai'FF- 

.MAXN  and  (;  ROM  bach),  a.,  i,  285. 
a77  Dimethoxyheptane,  S-cldoro-  (Hamo- 

xkt;,  a.,  i,  5s. 
aTj-Dimetboxyheptaiie-S-ol    (Hamo.net), 

A.,   i,  58. 
4:5-Dimethoxy-a-hydrindone     and       its 

isonitroso-iierivative      (Perkix      and 

Kobinson),  p.,  160. 
3:4-Dimethoxyl-methylanthraquiBone. 

.See      l-.Methylalizarin      3:4dimetlul 
etlicr. 
3:4  Oimethoxy-S-methylphenanthrene 
and    its   dil>roniidu   and  9carboxylic 
acid  (I'.scHORR  nnd  l^iiAnE},  A.,  i,  849. 
3:4  Diinethoxy-8-methylphenanthrene 
and   it.s  9-carboxylic   acid   i,Pschokr 
and  Taite.v),  A.,  i.  *^19. 


1110 


INDEX   OF   SUBJECTS. 


2:5-Dimethozypalmitylbenzene  and   its 

phenyl liydrazone   (Kauffmanx    and 

Grombach),  a.,  i,  287. 
3:4-Dimethoxyphenanthrene,   8-bronio-, 

and  its  9-carboxylic  acid  and  8-hydi- 

oxy-,      lactone      of     (PscHOKii     and 

Popovici),  A.,  i,  850. 
3:4-Diniethoxypheiianthrene-8:9-dicarb- 

oxylic  acid  and  anliydride  (PscHORR 

and  Tappex),  A.,  i,  850. 
Dimethoxyphenanthryl   glycol  and   its 

acetate  (P.schokk  and  Kako),  A.,  i, 

878. 
l;9-Dimethoxyplienazine,     2:3-«?ianiino- 

8-liyhroxy-   (Fighter  and  Schwab), 

A.,  i,  842. 
Dim-metlioxyphenyl  sulphide  (Mauth- 

ner),  a.,  i,  949. 
2:5-Diniethoxyphenylglyoxylic        acid, 

ethyl  ester  (Kauffmann  and  Grom- 
bach), A.,  i,  287. 
2:5-Di-j:?-methoxypheny]-l:3:4-oxadiaz- 

ole  and  -triazole  and  their  compounds 

■with  silver  nitrate  (Stolli^  and  Bam- 

bach),  a.,  i,  710. 
2:5-Dimethoxy-a-plienylstyrene         and 

-phenylstilbene     and     their    hromo- 

derivatives  (Kauffmaxn  and  Grom- 
bach), A.,  i,  286. 
Dimethoxyphenyl-.      See   also    Phenyl- 

diinethoxy-. 
2:5-Diinethoxyphthalic    acid    and     its 

anhydride  (Perkix  and  Weizmanx), 

T.,  1658. 
4:5-Dimethoxyphtlialic    acid.     See    m- 

Hemipinic  acid. 
2?  Dimetboxy-phthalic    anhydride     and 

-phthalimide  (Thiele  and  Guxther), 

A.,  i,  745. 
Di-p  methoxystyrylpyrazine     and     its 

additive     salts     (Franke),      A.,     i, 

47. 
4:5-Diniethoxy-o-tolualdehyde    and    its 

oxidation,   and   hydrazone   and  semi- 

carbazone  (Pekkix  and  Weizmann), 

T.,  1650. 
4:5-Diinethoxy-o-toliiic   acid,    formation 

of    (Perkix    and    AVeizmann),    T., 

1651. 
Dimethoxytolyl-.    See  Tolyldimethoxy-. 
2:5-Diinetboxytriphenyl-carbinol  and  its 

ethyl    ether    and    -methane    (Kauff- 

maxn  and  Grombach),  A.,  i,  286. 
Dimethoxjrvinylphenanthrene,      penta- 

bronio-  (Pschorr  and   Karo),  A.,  i, 

878. 
Dimethyl    acetonerhamnoside    and    its 

hydrolysis  (I'uhdik  and  VorNo),  T., 

1200;   I'.,  201. 
aa- Dimethyl  acids,  fiy-dihromo-,  action 

of  alkali  carbonates  on  (CoirRTor),  A., 

i,  788,  925. 


a7-Dimethylaconitic  acid,  formation  of 

(RoGERSON  and    Thorpe),   T.,    647 ; 
,P.,  87. 
3:7-Dimethylacridine,     2:8-rfihydroxy-, 

and  its  diacyl  derivatives   (Ullmaxn 

and  Fitzenkam),  A.,  i,  46. 
/3/3-Dimethylacrylic       acid,       a-cyano- 

(Kxoevexagel),  a.,  i,  482. 
aa-Dimethyladipic  acid,  preparation   of 

(Blaxc),  a.,  i,  523. 
Dimethyladipic     acids,    aa-    and     $0-, 

separation  of  (Crossley  and  Rexovjf), 

T.,  1552  ;  P.,  252. 
Dimethylallyl   alcohol   and   its  acetate 

and  phenylcarbamate  (Courtot),  A., 

i,  789. 
Dimethylallylamine     and     its    picrate 

(Kxorr  and  Roth),  A.,  i,  458. 
Dimethylallylcarbinol  and  its   phenyl- 

caib:imate  (Courtot),  A.,  i,  926. 
Dimethylamine ,  platinum  compounds  of 

(JoRGEXsEx),  A,,  i,  339  ;  (Jorgexsen 

and  Sorexsen),  A.,  ii,  289. 
^-Dimethylaminozsoalkylbenzenes     and 

^rinitro-  (Sachs  and  Michaelis),  A., 

i,  575. 
Dimethylaminoalkylcarbinols  and  their 

benzoyl  derivatives,  hydrochlorides  of 

(Riedel),  a.,  i,  632. 
1-Dimethylaminoanthraquinone,       5:8- 

f^ibromo-  (Sj!:verix),  A.,  i,  508. 
p-Dimethylamino-o-benzhydryltriphen- 

ylcarbinol  (P^rard),  A.,  i,  756. 
^-Dimethylaminobenzoic    acid,   amino-, 

and   its  acetyl   derivative,   hydroxy-, 

and  nitro-  (Reverdin  and  DelStra), 

A.,  i,  273. 
4'-Dimethylaminobenzophenone,  5- 

cliloro-2-ainiiio-,  and  its  acetyl  deriv-. 

ative  (Zixcke  and  Prexxtzell),  A., 

i,  no. 

^-Dimethylamino-benzophenoneoxime 
and  -benzhydrylamine  and  its  hydro- 
chloride (Merck),  A.,  i,  661. 

4-Dimethylaminobenzophenone-3-snl- 
phonic  acid  and    its  salts  and   oxime 
(Willst.\tter  and   Goli).maxx),  A., 
i,  981. 

S-Dlmethylaminobenzothiazole 
(Sch.midt),  a.,  i,  711. 

2'-Dimethylaminobenzoylbenzoic  acid, 
3:6-'7ibromo-,  and  its  esters  and  acetyl 
and  nitroso-derivatives  (SitvERix),  A., 
i,  508. 

2'-I)imethylaminobenzylbenzoic  acid, 
3:G-r/il)romo-  (S^.verin),  A.,  i,  508. 

^j-Dimethylaminobenzylhydrol  ethyl 
ether  (Wii  i,sT.\ TTKii  and  Goi.DMAN.v), 
A.,  i,  981. 

;>-Dimethylaminobenzylideneacetone 
and   its   oxinie   and   phenylhydia/ono 
(RUPK  and  Siebel),  A.,  i,  859,  966- 
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p-Dimetliylaminobenzylideneacetophen- 

one   and   its  phenylhydi-azone   (RuPE 

and  PoRAi-KoscHiTz),  A.,  i,  755. 
^-Dimethylaminobenzylidenerhodanic 

acid  (Bakcjellixi  •,  A.,  i,  536. 
a-Dimethylaminobatyric    acid    and    its 

additive  Silts  (DrviLLiEii),  A.,  i,  236. 
j'-Dimethylaminodibenzylideneacetone, 

^-amiiio-    and     p-nitro-    (Klte     and 

Siebel),  A.,  i,  S59. 
Dimethylaminodiethylaminodimethyl- 

ethylcarbinol         (FAUBENFABiaKEX 

vuRM.  F.  Bayer  k  Co.),  A.,  i,  936. 
5-Dimethylam ino- 1 :2  dihydrobenzo - 

thiazyl  hydrogen  sulphite  (Schmidt), 

A.,  i,  711.' 
4'-Dimethylamino-2 :5  dimethoxytri- 

phenylmethane     (Kaukfmanx      and 

Grombach),  a.,  i,  285. 
4'Oimethylaniinodiphenylaniine,      3:5- 

rfichloro-4-hydroxy-         (Fakbwerke 

voRM.  Meistek,  Licius,  &  BlliiNIXG), 

A.,  i,  303. 
5-Di-p-methylaminodiphenylamiiie 

its   triacetyl  derivative   (Gxeiim 

SchruTer;,  a.,  i,  211. 
Dimethylaminodiphenylanthracene 

(PfeRAiU)),  A.,  i,  75^. 
Di-p-methylaminoditolylamine   and 

tribenzoyl     derivati%'e    (Gnehm 

Schroter),  a.,  i,  212. 
Dimethylaminoethyl    benzoate  and   its 

hydrochloride     ^Ciiemische    Fabrik 

AUF    AkTIEN'    VORM.     E.      ScHERIXG), 

A.,  i,  952. 
3  Dimethylamiiio-9: 10-c/iTiydroxy-9-/>- 

dimethylan:inophenyllO-/«;^-di- 

methyl-,-  lOy  ethyl-,  -107)-methoxy-, 

and  -10 />  ethoxy-^henyldihydro- 

anthracenes  fGuYor  and  Si akhli.ng), 

A.,  i,  18. 
j>-DimethylaminomercaptoaDilinometh- 

ylsulpharoua      acid,      sodium       .salt 

(ScHMFDi),  A.,  i,  711. 
Dimethylaminomethyldiethylcarbinol 

(SCs.xKlNi)),  A.,  i,  133. 
5-DiiDethylaniino-2-methyleneamiDO- 

phenyl  mercaptan  and  its  ferrocyauide 

(Schmiut),  a.,  i,  711. 
5-Dimethylamino-2-methyleneamino- 

phenylthiolformaldehydethiosulphate 
Schmidt),  A.,  i,  711. 
1  DimetbyIanuiio-5-     and     -S-phenoxy- 

anthraquinones       (FARnEXFAnuiKEN 

viji'.M.  F.  Bayer  k  Co.),  A.,  i,  519. 

Dimethylaminopbenyldi-alkyl-       and 

-aryl-methanes     (Sach.s      and      Mi- 

CJ1AEI.IS),  A.,   i,  575. 
l/>-Dimethylaininophenyl-l:2-dipheii7l- 

l:2-diliydro<'wbenzofaran  and  2-hydr- 

oxy-,  and  it-s  methyl  aud  ethyl  ctlicrs 

(P£uARi»),  A.,  i,  755. 


2>-Diniethylamiiiophenylimesatiae  (MoH- 
LAC  aud  Litter.,  A.,  i,  611. 

p-Dimethylaminophenyl-anapbtliyl-jS- 
propionic  acid  (Fos^e),  A.,  i,  976. 

7-Dimethylanuiiopropyl  ethyl  ether  and 
its  aurichloride  (KxoRR  and  Roth), 
A.,  i,  458. 

^-Dimethylaniino-2-8tyrylqTiiiioline    (p- 
di  meth  yla  m  inoben  zyl  id-:  iwj  u  iiialdine) 
(NoKLTixG  and  Witte),  a.,  i,  886. 

a5-(4)-Dimethyl-2:4  (/(aminotoluene.  See 
2:4-Tolylene-4-dimetbyldiamine. 

Dimethylaminotrialkylcarbinyl  esters, 
salts  of  (Riedel),  A.,  i,  843. 

s-Dimethyl-4:6-(^iainiiio-»i-xylene.  See 
7/i-Xylylene-4:6-dimethyldiamine. 

Dimethylaniline,  action  of  bromine  on 
(Jacksox  and  Clarke),  A.,  i,  828. 
action  of  o-nitrobenzaldehyde  on,  in 
presence  of  hydrochloric  acid 
(ZixcKE  and  Peexntzell),  A.,  i, 
110. 

Dimethylaniline,  bromo-derivatives,  and 

their  peibromides  and  salts  (Fries), 

A.,  i,  647. 

jP-nitroso-,  action  of  ethylene  dibrom- 

ide  on  (Torrey),  A.,  i,  79. 

additive  compounds  of,  with  phenols 

(ToRREY  aud  Gibsox),  a.,  i,  242, 

Dimethylaniline-jj-azo-o-nitrobenxalde- 
hyde  and  its  phenylhydrazone  (Sachs 
and  Kaxtorowicz),  A.,  i,  908. 

Dimethylarsine,  preparation  and  reac- 
tions of  (Dehx  and  Wilcox),  A.,  i, 
150. 

Dimethy  la  tropic  acid  aud  its  esters 
(Blaise  and  Courtot),  A.,  i,  794. 

5:5-Diniethylbarbitnric  acid,  acidic  con- 
stants of  (Wood),  T.,  1835. 

2:4-Diniethylbenzaldehyde  and  its 
oxiuie  and  idunylhydrazone  and  5- 
nitro-  (Gaitermaxx),   A.,   i,  591. 

3:4-Dimethylbenzaldehyde  and  its  azine, 
oxime,  phenylhydrazone,  and  conden- 
sation with  benzidine  (Gattermaxn), 
A.,  i,  591. 

Dimethylbenzenes.     See  Xylenes. 

Oi-/>-methylbenzilic    acid    and  its    an- 
hydride (Gattermaxx),  a.,  i,  590. 
and  its  methyl  ester,  barium  salt,  and 
acetyl  deriratire  (Gisigek),  A.,  i, 
958. 

l:3-Dimethylbenziminasolol,  Gchloro- 
nitro-  (Fischer  and  Limmkr),  A.,  i, 
896. 

2:6-Dimethylbenzoio  acid,  4-hydroxy- 
(Rahe  and  Si'EXck),  A.,  i.  89. 

Wip-  methylbenzoin  (GArrEBMANN),  A., 
i,  590. 

Dimetbylbenzylideneacetones,  2:4-  and 
3:1-,  and  their  scmicarbazones  (Gat- 
tekmann),  A.,  i,  591. 
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i\'-Dimetliylbistrimethylenedi-imiiie 
flimctlicchloridc  and  its  additive  salts 
(Knorh  and  Koth),  A.,  i,  458. 
57-Dimethyl-Aav-l)utadiene  and    its  di- 

bromide  (Courtot),  A.,  i,  926. 
^P-  Dimethylbutaldehyde       (Delacre), 

A.,  i,  477. 
/37-Dimethylbutane,    fiy-disLmino-,    and 
its    additive      salts     and    ^Sy-i'/iiiitro- 
(Bewad  and  Pirixsky),  A.,  i,  393. 
77-Dimethylbutane  /Sol,   /3-cyano-,    and 
its  acetyl  derivative  (Hjinry),   A.,  i, 
619. 
j3i3  Dimetbylbutane-a75-tricarboxylic 
acid,  ethyl  ester,  action  of  sodium  and 
methyl      iodide      on     (Perkin     and 
Thorpe),  T.,  778. 
Dimethylbutenol  and  its  esters   (Cour- 

TOi),  A.,  i,  231. 
Dimethylisobutenylcarbinol      and       its 
])henylc.irl)aniate  (CouRTOT),     A.,    i, 
926. 
DimethyUwbutenyl'^yc/o-hexanol  and  its 
dibromi<le    and    acetate,     -hexanone, 
-hexene,    -hexanone    and    its    oxime, 
phenylhydrazone,  semicarbazone,   and 
tetrabroniide,    and    -hexylamine   and 
its  sulphate  and  phenylthiocarbamide 
(Knoevenagel  and  Schwartz),  A., 
i,  963. 
77-Diniethyl-A«-butylene     and     j87-Di- 
methyl-A^-butylene   (Delacre),    A., 
i,  477,  022. 
77- Dimethyl- Aa-butylene,      action      of 
liydrogeii  bromide  on  (Delacre),  A., 
i,  476,  552. 
aa-Dimethylbutyric  acid,    j87-rftbromo-, 
action  of  alkali  carbonates  on  (Cour- 
tot), A.,  i,  788. 
)37-rfibronio-,  )3-hydroxy-,and  its  deriv- 
atives, and  j3-iodo-  (Courtot),  A.,  i, 
230. 
)8/3  Dimethylbutyric     acid    (Delacre), 
A.,  i,  477. 
a7-rfjc}ano-   (Knoevenaoel),    A.,    i, 
482. 
aa  Dimethylbutyrolactone  (Blaise  and 
Courtot),  A.,  i,  793. 
;3-bromo.  and  3-liydroxy-  (Courtot), 
A.,  i,  788  ;    (Blalse  and  Coui:tot), 
A.,  i,  927. 
/3-bromo-,  reaction  of,  with  qiiinoline 
(Blaise  and  Courtot),  A.,  i,  927. 
l:3-Dimethyl-8-/wbutylxanthine 

(Trmbk  and  Nitiiack),  A.,  i,  215. 
Dimethylcarbindigotin  (Findkki.ee),  A.. 

i,  43. 
Dimethylcinnamic  acids,   2:4-  and  3:4 

(GATTKIiMAN.N),    A.,   i,   591. 

8:5-D;inethylcitrazinic  acid,  formation 
of  (Rooersun  and  Thohi'e),  T.,  648  ; 
P.,  87. 


3:13-Dimethylcoeroxonium         sulphates 
and     carbinol     base     (Decker     and 
Ferrario),  a.,  i,  688. 
4:6-Dimethylcorimarin,  azo-derivatives  of 

(Hewitt  and  Mitchell),  T.,  13. 
4:7-Dimethylcoumarin       (Fries        and 

Klostermann),  a.,  i,  "276. 
aa-Dimethyl/.wcrotonic  acid  and  its  de- 
rivatives (CouRior),  A.,  i,  231. 
2:2 -Diniethyl-4:4-dibenzeneazoazoxy- 
benzene  (Boilsche  and  Kuhl),  A.,  i, 
321. 
Dimethyldiisobutylethane.      See  Dode- 

cane. 
Dimethyldiethylpyrone  and   its    hydro- 
chloride  and   platinichloride    (Bain), 
T.,  1232  ;  P.,  196. 
9:10-Dimethyldihydroanthracene,    9:10- 
rfiihydroxy-,    and    its    9-methyl    and 
-etliyl    and  dimethyl    ethers    (GuYOT 
and  Staehling),  A.,  i,  17. 
l:l-Dimethyl-A''*dihydrobenzene,        3- 
amino-5-liydroxy-,    and   its    reactions 
and  additive  salts  and  acetyl  derivative 
(Haas),  T.,  192. 
2:4-Dimethyldihydrocinnamic  acid 

(Gattermann),  a.,  i,  591. 
Dimethyldihydroresorcin  and  its  oximes, 
phenylhydrazone,  and  amine  deriv- 
atives    and     their     hydrochlorides 
(Gittel),  a.,  i,  169.  ' 
condensation  of,  with  ammonia,  anil- 
ine,   and  ;o-tohiidine    (Haas),    T. , 
187  ;  P.,  17. 
condensation    of,    with     m-    and     p- 
phenylenediamines      (Haas),      T., 
387  ;    P.,  63. 
disemicarbazone  (Haas),  T.,  198. 
4:4'-DimethyldihydrostilbazoIe   and    its 
additive  salts  (Langeh),  A.,  i,  38. 
iS-hydroxy-       {i-mctliylpicohjl-]}-tolyl- 
alkine),      and     its     additive     salts 
(Langer),  a.,  i,  38. 
3:4:3':4'-Dimethylenedioxydi-benzyl- 
and  -Btilbene  (MANciurr,  Zahn,  and 

KUANZI.EIN),   A.,   3,   752. 

Dimethylethylcarbinol  rfmniino-   (Fak- 

BENFAIiRIKEN  \ORM.  F.  BAYER&Co.), 

A.,  i,  936. 
Dimethylethylpyrone  and  its  iaomeride 

and  hydrocliloride  and  platinichloride 

(Batn),  T.,  1228  ;  P.,  196. 
3:7  Dimethyl-1-ethylxanthine,      soluble 

donlde  salts  of  (RiEDEl.),  A.,  i,   716. 
Dimethylfulveneand  jxonitroso-  (Thielk 

and   liAMlouN),  A.,  i,  639. 
a;8  Dimethylglutaconic  acid  (Feist  and 

I'.evki:),  A.,  i,  336. 
)3/j-Dimethylglutaric    acid,    preiiaration 

of,       and     elecindysis     of     its     »:>lts 

(Walker  and  Wood),  T.,   598;    P., 

104. 
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/S/S-Bimethylglataric     acid,      a-cyano-, 

ethyl  ester,  sodium  derivative,  action 

of  elh\l  a-bromoprupionate  on  (Pf.r- 

Kix  an'l  Thorpe),  T.,  792. 
jS/S-Dimethylglycidic   acid,   ethyl  ester, 

condeiisatioii    of,    with    ethyl    so<lio- 

malonate  (Haller  and    Bl.ikc),  A., 

i,  625. 
Dimethylglyoximinecobalt    salts,    com- 
pounds   with    ammonia    and    amines 

(Tschuoaeff),  a.,  i,  815. 
/S^-Dimethyl-A^^^-heptadiene      and      its 

diozonide  (Harries  and  Turk),  A.,  i, 

227. 
/iT/.-Dimethylheptenol,        ozonide       of 

(Harries    and    Laxgheld),    A.,    i, 

226. 
^f-Dimethyl-A^-liexadiene       and       its 

diozonide  (Harries  and  Turk),  A.,i, 

228. 
)2e  Dimethyl- A^^-hexadiene      and       its 

dibromide  (Harries  and  Turk),  A., 

i,  227. 
/?e-Dimetliylh€xane  jSe-dibromide  (Har- 
RiKS  and  Tl'rk),  A.,  i,  227. 

a$€(-tefrahTomo-    (diisobutenyl    tetra- 
bromid/-)  (Pogorzelsky),  A.,  i,  131. 

$edich\oTo-  (Henry),  A.,  i,  922. 
75-Dimethylliexane,    75-diamino-,    and 

its    additive    salts,    and     75-rf('nitro- 

(Bewad  and  Piriksky),  A.,  i,  393. 
Irl-Dimethykyc/ohexane  (1  -.l-dimethyl- 
hexuhydrohenzenf),  supposed  iden- 
tity of,  with  dihydrolaurolene  and 
dihydroisolaurolene  (Crossley  and 
Renouf),  T.,  26. 

3-bromo  ,  action  of  alcoholic  potas>sium 
liydroxide      on      (Crossi-ey      and 
Kexouf),  T.,  1556  :  P.,  253. 
)3(-Diinetliylliexane-Sc-diol       (Harries 

and  Turk),  A.,  i,  227  ;  (Henry),  A., 

i,  922. 
Dimethylcy/ohexanols,  secondary,  syn- 
thesis of  three,  and  their  phenylrarb- 

amates  (Sahaiier  and  Mailhe),  A., 

i,  25.3. 
l:l-Dimethyl-3-a/c/ohezanone.      See    3- 

Keto-1 :1  -dintethylo/c/ohe.xane. 
Dimethyl'T/r/chezanonei,   isomeric,   and 

their   seniicailMzones    (Saratier  and 

Maii.he),   a.,  i,  253. 
l-Dimethyl'-f/r/ohezaii-S-one-lcarb- 

ozylic   acid,    ethyl   ester  (KoTZ   and 

HK.S.SE),   A.,  i,  88. 
Dimethyl'-yr/ohexene.  See  1 :1  -Dimethyl- 

A't€trahy<lt<>l>enzene. 
l:l-Simeth7l-A^-ri/r/»h«xenone-6.       S«e 

5-Keto-l:l-dimoiliyI  A't«  traliydro- 

Wnzeiie. 
l:l-Diinethyl-A^-(-i/r/ohexenone-3.        See 

3-Keto-l:l-diinethyl-A*  tetrahydro- 

benzene. 


Di-l-methylcyc/ohexyl-S-amine     (Wal- 

L.ACH),    A.,   i,   161. 
Dimethylc.y<-/oliexylainine«,   a-  and  /3-, 

and     their     derivatives     (Wallace, 

Huttxer,   and  Altenburo),  A.,    i, 

514. 
/Sf-Dimethyl-Af-hexylene-^-ol    and     its 

chloride  (Henry),  A.,  i,  922. 
Bimethylhomocatechol,    preparation  of, 

and    its   condensation   with    yihthalic 

anhydride  (Perkix  and  AVeizmann), 

T.,  1649. 
ajS-Dimethylhydantoin   (Gabriel),    A., 

i,  635. 
s-Dimethylhydrazine   and    its    additive 

salts  and   diacyl   derivatives   (Knorr 

and  Kohler),  A.,   i,  817  ;  (Knorr), 

A.,  i,  893. 
Dimethylhydrazinitun  cyanide  (Peters), 

A.,  i,  817. 
07-Dimetliylitaconic      acid      and      its 

anhydride(FiCHTER  and  Schlaepfeb), 

A.,  i,  399. 
Dimethylketen      and       its       reactions 

(Staudixger  and   Klever),    A.,    i, 

234. 
as-Dimethyl-leacothionine       and       its 

hydrochloride  (Gxeiim  and  Kaufler), 

A.,  i,  389. 
Dimethylmalonic    acid    and    its  amide 

(Mever),  a.,  i,   137. 
Dimethylmandelic  acids,   2:4-  and  3:4- 

(OATTEr.MANN),  A.,  i,  591. 
^V-Dimethyl-d-naphthylamine-8-8ul- 

phonic    acid   and    it.s    potassium    ."^aH 

(Smith).  T.,   1507  ;  P.,  236. 
l:5-Dimethyl'7/c/oocta-A':*-dieiie         and 

its      ozonides      (Harrie-i),      A.,      i, 

30. 
7Ti-Diinethyl-A<>^-octadienylbenzene  and 

its      dichloride      and       tetrabromide 

(Klages     and     Sautier),      A.,     i, 

489. 
dC  Dimethyloctane-70-dioI,    preparation 

of  (Sem.mi.er),  A.,  i,  785. 
77I-Dimethyl-Ai-octenylbenzene,        and 

o-hvdro.xv     (Klagf-s  and   .Sautter), 

A.,'i,   489. 
7ilDimethyloctylbenzene   and   its    lul- 

phonic  acid  (Klaces  and  Sauiter), 

A.,  i,  490. 
s-Dimethyloxamide,     N-diWomo-      and 

A'-rfiVhIoro-  (Chattaway  and  Lewis), 

T.,  160;  P.,  18. 
/3S-DimethyI  Aoy-pentadiene     and      its 

dibromide  (Covktot),   A.,   i,   927. 
/32-Dimethylpentane,  ])hv>>icil  constants 

of     KnNuWM.iFK).   A.,'i,    129. 

j33  Dimethylpentanetricarboxylie  acid 
ethyl  istti    ;Hi.ASC;,   A.,   i,   399. 

Diinethyki/<r/"p«nt*noiie  and  iu  semi- 
carbazone  (Blanc),  A.,  i,  523. 
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oa-Dimethyl-A^-pentenoic  acid,  and  its 
ethyl  -  ester,  salts,  amide,  anilide, 
benzylamide,  chloride,  and  pheuyl- 
hydrazide  (Couutot),  A.,  i,  396. 

oo-Dimetliyl-Ay-pentenoic  acid  {^-vinyl- 
pivalic  acid),  /3-hydroxy-,  and  its 
ethyl  ester,  salts,  dibromide,  and 
phenylurethanes  (Blaise  and  Couu- 
tot), A.,  i,  553. 

j8j3-Dimethyl-A7-pentenol  and  its  acetate 
(Couutot),  A.,  i,  396. 

3:9-Dimethylphenothiazine  and  its  salts 
(Kehumann  and  Modebadzi^),  A.,  i, 
306. 

Dimethylphenoxymethylcarbinol  and 
its        phenylurethane        (Storumeu, 

SCHEXCK  ZU  SCIIWEINSBERG,  SlBBEUN- 

SiBBKRs,  and  Riebel),  A.,  i,  5S2. 
Dimethylphenyl-.     See  Xylyl-. 
Dimethylphenylenediamine-.  See 

Phenylenediniethykliamine-. 
Dimethylpicrazide   (Knoru    and   KoH- 

lek).  A.,  i,  817. 
;3j3-Dinietliylpimelic  acid,    synthesis   of 

(Blanc),  A.,  i,  399. 
1:4-Dimetliylpiperazine     dimethochlor- 

ide,   syntliesis  and  deji;radation  of  an 

octacyclic      nuclear     homologue      of 

(Knour  and  Roth),  A.,  i,  457. 
)3/3-Diinethylpivalic     acid.      See     aafi- 

Trimethylbutyric  acid. 
)8;8-Dimethylpropane.     See  Tetrainethyl- 

methane. 
aa-Dimethylpropenylacetic    acid.      See 

aa- Dime tliyl-A^-pentenoio  acid. 
ao-Dimethylwopropenylacetic  acid.    See 

ao8-Triniethyl-A^-butenoic  acid. 
Dimethybsopropenylcarbinol     and     its 

phenylcarbauiate    (Couutot),    A.,    i, 

925. 
Dimethylpropylamine,  7-chloro-,  and  its 

additive  salts  (Knour  and  Roth),  A., 

i,  458. 
Dimethylisopropylcarbinol,     action     of 

acetyl   chloride   on   (Hexuv),    A.,    i, 

329;  (Delacre),  A.,  i,  551. 
2:2'-Dimethyl-5:5'-diwopropyl-4:4'-di- 

benzeneazoazoxybenzene      (Bou.sche 

and  KOiil),  A.,  i,  321. 
3:4-Dimethyl-2-iwpropyl'7/(:7opentene-5- 

one-1-oxaIic  acid,  etiiyl  ester,  and  its 

semicarbazone    (Korz,    Bikber,    and 

ScHiTLER),  A.,  i,  668. 
Dimethylpropylpyrone  and  its  isoineridc 

(Bain),  T.,  1234  ;  1'.,  196. 
2:5-Dimethylpyrazine,     action     of,     on 

aldeliydes  (Kkanke),  A.,  i,  47. 
2:4  Dimethylpyridine.      See    2:4-Lutid- 

ine. 
3:6-DimethyIpyridine-4-carbozylic  acid, 

2:6-(^thy.lroxy-.      See     3:5-i)iinethyl- 

citrnzinic  acid. 


2:6-Dimethyl-4-pyridone-3:5-dicarb- 

oxylic  acid,  1-hydro.xy-  (Palazzo),  A., 

i,  701. 
Dimethylpyrone,  compounds  of,  with 
trichloroacetic  acid,  electrical  con- 
ductivity of  solutions  of,  in  ethyl 
bromide,  chloroform,  and  benzene 
(Plotxikoff),  a.,  ii,  144,  419. 

methiodide  and  methochloride  platini- 
chloride  (Kehrmanx  and  Di'tten- 
iiofer),  a.,  i,  447. 
Dimethylpyronedicarboxylic  acid,  ethyl 

ester,    action    of    hydroxylamine    on 

(Palazzo),  A.,  i,  701. 
2:6-DimethyIquinoline,  condensation  of, 

with  aromatic  aldehj'des  (Gasda),  A., 

i,  41. 
2:8-Dimetliylquiiioline,  condensation  of, 

with  aldehydes  (Hoffmann),  A.,  i,  40. 
2: 6  -  Dimethylquinoline-;;-  methoxyquin- 

olinecyanine  ethiodide   (Farbwerke 

vouM.  Meisteu,  Lucius,  &  Bruning), 

A.,  i,  716. 
Dimethyl  rhamnose  and  its  reaction  with 

methyl  alcohol  and  with  phenylhydr- 

azine  (PuuDiEaud  Young),  T.,  1200  ; 

P.,  201. 
Dimethylsemicarbazide     (Knour     and 

Kohler),  a.,  i,  817. 
2:4-Dimethyl-a-stilbazole  and  its  platini- 

chloride   (Koenigs   and    Bentheim), 

A.,  i,  37. 
4:4'-I)imethyl-stilbazole  and  its  additive 

salts  and  -stilbazoline  (Langer),  A., 

i,  38. 
Di-^^-methylstyrylpyrazine  and  its  addi- 
tive salts  (Franke),  a.,  i,  47. 
Dimethylsuccinic   acids,  j preparation  of 

(HiGsON  and  Thoure),  T.,  1463  ;  P., 

242. 
l:l-Dimetliyl-A''-tetrahydrobeiizene,    3- 

amiiio-5-iiuino-,      additive     salts     of 

(IIaa.s),  T.,  194. 
C'-Dimethyltetrazoline   and   its    iodides 
(Kuhemann),  a.,  i,  465. 

action  of  aldehydes  and  methyl  iodide 
on    (RUHEM.A.NN),    T.,    1270;    P., 
238. 
Dimethylthioncarbamic     acid,     phenyl 

e,ster  (RiviEis),  A.,  i,  948. 
rts-Dimethylthionine     and    its    chloride 

(Kehrmann  and  Dutijenhofer),  A., 

i,  460, 
Dimethyl-''-   and  -;)-tolaidine8,    bromo- 

derivatives,     and    their    perliromides 

(Fries),  A.,  i,  648. 
aT-Dimethyltricarballylio   acid,  trans-, 

and    its    anlivdrD'icid    (Perkin    and 

TiiOKi-i:\  T.;^  79 1. 
/3/i-Dimethyltridecane-a<ii/-tetracarb- 

ozylio   acid,    ethyl  ester  (Kcirz   and 

Kayser),  a.,  i,  668. 
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l:l'-Dimethyl-4:4'-trimetliylenedic^^Zo- 
hezane-3:3'-dione   and   its   seniicarb- 
azone    (Kotz    and    Kayser),    A.,    i, 
668. 
4:4'-Dimethyl-l:l -triniethylenedi'7/c?o- 
hexane-2:2 -dione-l:l-dicarboxylic 
acid,  ethyl  ester  (KuTz  and  Kayser), 
A.,  i,  667. 
Dimethyltropic  acid,  etliyl  ester  (Blaise 

and  Couktot),  A.,  i,  795. 
^K-Dimethylundecane-oeTjA-tetracarb- 
oxylic   acid,    ethyl   ester   (Kotz   and 
Kayser),  A.,  i,  667. 
oo-Dimetliyl-)3">-un8aturated  acids, 

lactonisatiou   of  (Blaise  and   Couk- 
tot), A.,  i,  793. 
Dimethyluracils,    oxidation    of    (Beh- 
KEND    and    Hufschmidt),    A.,    i, 
311. 
o-  and  3-,  acidic  constants  of  (Wood), 
T.,  1833. 
Dimethyluracilcarboxylic    acid,    nitro- 
(Beukend  and  Hufschmidt),  A.,   i, 
311. 
ao-Dimethylvaleric    acid.     See    Ethyl- 

I)ivalic  acid. 
/33-Dimethylvaleric  acid,  5-bromo-,  and 

its  ethyl  ester  (Blanc),  A.,  i,  399. 
ao-Dimethylvalerolactone   (Bl.aise  and 
Colktot),  a.,  i,  793. 
i3-bromo-  (Couktot),  A.,  i,  396. 
reaction  of,  with  quinoline  (Blaise 
and  Couktot),  A.,  i,  927. 
3-bromo-  and  )3-hydro.xy-  (Couktot), 
A.,  i,  789. 
yS/S-Dimethylvalerolactone  (Blanc),  A., 

i,  399. 
DimethylzantliineB.     See  Paraxanthine, 

Theobromine,  and  Theophylline. 
Dinaphthacridines  (SEXiERand  Austin), 

T.,  13S7  ;  P.,  210. 
Dinaphthapyryl    radicles,    introduction 
of,     into     electro-negative    molecules 
(Fosse  an<l  Rohvn),  A.,  i,  756. 
Dinaphthapyryl- acetic,    -propionic,    -a- 
wbutyric,    -isovaleric,  and  -succinic 
acids  (Fo.ssE),  A.,  i,  691. 
Dinaphthapyryl-acetyl-    and   -benzoyl- 
acetones  ;Fo.sse  and    Robvs),  A.,  i, 
756. 
Dinaphthapyryl  cyanoacetic  and 

-malonic  acids,  ethyl  esUrs  (Fosse  and 
RoHY.N),  A.,  i,  757. 
Dinaphthapyrylmalonic     acid    (Fosse), 

A.,  i,  975. 
Dinaphthazines,  a/3-  and  /3)3-,  (/{'ainino- 
and     </uiitro-     (Fakbweukb      voum. 
Melstek,  Lucius,  &   BuOnino),  A., 
i,  543. 
Di-0-naphtholmethyIene-amine  and 

-hydroxylamine     and     tlieir    hydro- 
chlorides (IJeiti),  A.,  i,  654. 


Di-;8-naphthoxydiphenylmethane 

(Clough),  T.,  776;  P.,  109. 
Di-a-naphthoylhydrazide  dichloride 

(Stolle     and     Bambach),      A.,     i, 

710. 
Di-a-naphthyl     diselenide     (Taboury), 

A.,  i,  834. 
Dinaphthyl  disulphide,  dihydroxj-,  pre- 
paration of  (Ullm.\nn'  and  Buhler), 

A.,  i,  45. 
Dinaphthyldiphenyl-.     See  Diphenyldi- 

naphthyl-. 
Dinaphthylene   dioxide   (Neil),    A.,   i, 

356. 
Di-2:3-naphthylene   dioxide   (Ullmann 

and  Stein),  A.,  i,  258. 
Di-a-  and  -^-naphthylmethylsulphines, 

additive    salts    of    (Kehkmann    and 

Duttenhofer),  a.,  i,  83. 
2:5-Di-a-naphthyl-l:3:4-oxadiazole 

(Stoll^     and     Bambach),     A.,     i, 

710. 
Dinitro-compounds,  o-  and  p-,  aromatic, 

reduction     of     (Meisenheimer    and 

P.\tzig),  a.,  i,  642. 
Dioctylacetic   acid.      See   o-Octyldecoic 

acid. 
Dioninm     ring      systems,     conjugated 

(Decker),  A.,  i,  874. 
Diosphenol    {buchu -camphor),    reactions 

of,  and  its  oxirae   and  dibromo-  and 

acyl  derivatives,  and   phenylurethane 

(Se.mmler    and    McKenzik),    A.,    i, 

373. 
s-Dioxanilide,  ^-7na7io-  and  2:4-rft-chloro- 

(CiiATTAW-iY  and  Lewis),  T.,  158; 

P.,  18. 
Diozimes  and  similar  componnds  (TscHU- 
gaeff),  a.,  i,  984. 

behaviour  of,  towards  sotliura  hypo- 
chlorite (PuNZio),  A.,  i,  482. 
Diozimidosaccinic     acid,    ethyl     ester 

(Waul),  A.,  i,  624. 
Diozimines      (Tschugaeff),      A.,      i, 

814. 
Diozydiethylpyrimidine,       cyauoimino- 

(Fakdexfahiuken  vokm.   F.   Bayer 

&  Co.),  A.,  i,  538. 
2:6-Diozy-5:5  diethylpyrimidine,  4- 

iniino-,    sodium   derivative  (Merck), 

A.,  i,  987. 
4:6-Diozy-5-.5-diethylpyriinidiBe,  2-thio- 

(Farbenfabkikex   vokm.  F.  Bayer 

&  Co.),  A.,  i,  461. 
2:6  Diozy-5-ethozypyrimidine  (Johnson 

and  .McCoi.t.iM),  A.,  i,  705. 
2:4  Diozy-5-ethylpyrimidine,     6-amino- 

(Ji)HNsoN  and  .l.ijiNs  ,  A.,  i,  456. 
2:6-Diozy-5  ethylpyrimidine    (.Tohxson 

antl   Me\(;k;,  .V.,  i,  986. 
2:6  Diozy-S-methylpyrimidine,  4-atpino< 
(Merck),  A.,  i,  703, 
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2:6-Dioxypyrimidine,  4-amino-  (Merck), 
A.,  i,  537,  703. 
i:5-di-dmmo-,    3-inethy]^  and    l:3-ili- 
iiiethy]    derivatives,    action   of   al- 
dehydes on  (Traube  and  Nithack), 
A.,  i,  214. 
4:6-Dioxypyrimidine,    2-thio-,    and    its 
5-alkyl  derivatives  (Fakuenfabrikkn 
vouM.    F.    Bayer    &    Co.),    A.,    i, 
893. 
6:6-Dioxypyrimidine,  2-amino-  (Johnson 

and  Johns),  A.,  i,  114. 
DicycZopentadiene  and  its  nitrosochlorides 
and  additive   salts  (Wieland),  A., 
i,  417. 
compoiinds  of  mercuric  chloride  with 
alcoholic    solutions    of    (Hofmann 
and  Seiler),  A.,  i,  786. 
pyridiniuni    bromide     and    chloride, 
nitroso-  (Rule),  T.,  1342;  P.,  235. 
halogen-nitroso-derivatives   and   their 
conversion    into    oxime   derivatives 
(Rule),  T.,  1840;  P.,  235. 
Difj/cZopentadienebenzoquinone   and  its 

derivatives  (Alrhecht),  A.,  i,  676. 
DicycZopentadienenitrolpiperidine  and  its 
salts  and  reduction  (Rule),  T.,  1343  ; 
P.,  235. 
Dipentene,  density,  magnetic   rotation, 
and  refractive  power   of  (Perkin), 
T.,  850. 
chlorocyano-  (Lapwortii),  T.,  956. 
Dipeptide,  formation  of  a,  by  hydrolysis 
of  .silk  fibroin  (Fischer  and  Abder- 
halden),  A.,i,  326,  718. 
Dipeptides,  formation  of,  by  the  hydro- 
lysis of  proteids  (Fischer  and  Abder- 
halden),  a.,  i,  718. 
Diphenacyl,  o-  and /3-bromo-,  formula  of, 

and  /8-hydroxy-  (Evans),  A.,  i,  270. 
s-Diphenacylomethylamine  and  its  addi- 
tive salts  (Schafer  and  Tollens),  A., 
i,  574. 
Dio-phenetidinedisulphonic    acid,    pre- 
paration   of    (Aktikn-Gksellschaft 
kCr     Anilin-fabrikation),    a.,    i, 
950. 
77-Di-;)  phenetidinol)utane-a)3  dicarb- 
oxylic  acid,  ethyl  ester  and  phentitlide 
of  (Kossi),  A.,  i,  983. 
4:4'-Dipheiietole  3-mono-     and    -3:3'-di- 

sulphonic  acids  (Moii;),  P.,  259. 
Diphenetylpbenylsulphonium     and     its 
jilatinichloride       (Smii.ks      and      Le 
itossiGNOL),  T.,  705  ;  P.,  24,  87. 
Diphenetylsalphone    (Smilks    and    Le 

Rossionol),  T.,  707  ;  P.,  24,  87. 
Diphenic  acid,  4:4'  and  6:6'-'/ianiino-, 
G-ainino-6'-hydroxy-,  and  i-inono-  and 
4:l'-(/Miy(lroxy-  and  its  diiicetyl  de- 
livative  (S('HMiur  and  Schall),  A., 
i,  23. 


Dipbenol   (i:i' -dihi/droxydiphenyl),  new 
derivatives  of  (Moir),  P.,  259. 
dibenzoate    of,    and    c^ibiomorfmitio- 
(MoiR),  P.,  259. 
Dipbenol  3:3'-di-,       -3:5;3'-tri-,        and 
-3:5:3':5'-tetra-suIphonic  acids  (Moir), 
P.,  259. 
?'  Diphenoldimethylmethane,    action    of 
bromine  on  (ZiNCKE  and  Gruters), 
A.,  i,  172. 
octebromo-,  and  its  acetyl  derivative 
(ZiNCKE  ami  Bottcher),  A.,  i,  166  ; 
(AuwERS    and    Schroter),   A.,    i, 
261. 
octr/.ch\oTO-,  and  its  acetyl  derivative 
(ZiNCKE  and  Hunke),  A.,  i,  738. 
Dipbenyl    tetraozonide    (Harries    and 

Weiss),  A.,  i,  228. 

Dipbenyl,  4:4'-o?iamino-.    See  Benzidine. 

3-hydroxy-,  and  its  benzoyl  derivative 

and  6-carbQxylic  acid  and  its  salts 

(Errera  and  La  Spada),  A.,  i,  278. 

3:3'-o?iliydroxy-,    and    its    dibenzoate 

(Schultz    and   Kohlhaus),  A.,  i, 

818. 

4:4'-rf2hydroxy-,  oxidation  of  (Will- 

.statter  and  Benz),  A.,  i,  997. 
rfiiodo-,  action  of  chlorine  on,  and  di- 
iodoso-,  and  its  acetate  (Werner), 
T.,  1633. 
4-nitro-4'-amino-,   and   its   acetyl   de- 
rivative (WiLLST.vrTER  and  Kalb), 
A.,  i,  996. 
Dipbenyl  diselenide  di-p-hromo-  and  di- 
7)-chloro-  (Taboury),  A.,  i,  835. 
disulphide,    oxidation    of    (Stoecker 
and  Krafft),  A.,  i,  568. 
2:2'-rftnitro-4:4'-cfminino-    (Gesell- 
schaft  fur  Ciikmische  Indus 
TRIE  IN  Basel),  A.,  i,  323. 
fZithiocarbonate  (Rivier),  A.,  i,  948. 
Diphenylacetaldehyde    and    its    azine, 
benzoylhydrazone,  and  semicarbazone 
(Klages  and  Kessler),  A.,  i,  499. 
Dipbenylacetamide,hydroxy-(BucHERER 

and  Groli^k),  A.,  i,  351. 
Dipbenylacetic  acid,  /<;^ranitro-,  ethvl 
ester,  and  its  additive  compound-i 
(Weilneii  and  Summerkr),  A.,  i,  437. 
Diphenylacetone  and  its  oxime,  })lien3'l- 
hydrazone,  and  semicarbazone  (Siokr- 

MER,     SCIIKNCK     ZU      SCHWEINSBEIlC, 

Sibbrrn-Sibbers,  and   Riebel),  A., 

i,  583. 
Dipbenylacetopbenone    and    its    oxime 

(KoHi.Kit),  A.,  i,  7.'i4. 
Dipbenylacetyl     clisulpliid"!    (Johnson, 

Batem  AX,  Palmer,  and  BRAUTLKcnT), 

A.,  i,  !i54. 
Dipbenyladipamide,  (//-oandno-,  and  its 

liydnuldori.le  (.Meyer  and  Jaeof.r), 

A  ,  i,  766. 
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^-y-Diphenyladipic  acid  anditsisomeride 
and  iheir  inethyi  esters  (Hexle\  A.,  i, 
669. 
/S^-Diphenyladipic    diacetic    anhydride 

(Hesle^,  a.,  i,  669. 
I>iplienyl-4-aldehyde     and     its    oxime, 
phenylhydrazone,     and     aniline     de- 
rivative'    (Gattebmaxx),      a.,       i, 
592. 
l:3-Dipheiiylalloxan-phenylhydrazone. 
-;<  nitroplienylliydrazone,  aiid-benzyl- 
yy-nitrophenylhydrazone  (Whiteley', 
P.,  200. 
Diphenylamidineoxamide  and  di-p-nitio- 
(ScHULTZ,  RoHDE.  and  Herzog),  a.,  i, 
890. 
Diphenylamine,      fusion      curves       for 
mixtures   of  phenanthrene   and  (v. 
NARBrn),  A.,  ii,  147. 
miscibility   of,  with     carbon    dioxide 

(Bcchxer).  a.,  ii,  731. 
oxidation  of  (Wieland  and  Gambar- 

JAX),  A.,  i,  453. 
action     of     hydrogen     peroxide     on 
sulphuric  acid  solutions  of  (UscHA- 
kofk),  a.,  i,  159. 
nitrates  (Uschakoff),  A.,  i,  160. 
Diphenylamine,  di-p-Simiuo-,  new  mode 
of  fonnation  of  (Barbier  and  Sis- 
ley),  A.,  i,  51. 
nitro-derivatives   (Juillaed),    A.,    i, 

12. 
2:6-rfinitro-  (Kehrmasn  and  Kaisek), 

A.,  i,  12. 
4-nitro-2-amino-,    X-2-formyl     deriv- 
ative of  (v.  WALTHERand  Kessler), 
A.,  i,  899. 
3:6-dtiiitro-2-amino-5-hydroxy-,    J\'-2- 
acetyl  derivative  of  (Meldola),  T., 
1940. 
Diphenylaminesalphone    (  Bkrnthskn), 

A.,  i,  536. 
Diphenylamine-3-8alphonic  acid,  4-hydr- 
oxv-  (WiELANDand  Gambarjax),  A., 
i,  454. 
l:4-Diphenyl-3:5-/^/i//oanilo  4:5-dihydro- 
l:2:4-triazole  (nitron)  and  its  addi- 
tive salts  (BuscH  and  Mehrte.vs), 
A.,  i,  115. 
as  a  test   for    nitrates    (BuscH    and 
Mkhktens),  a.,  i,  118. 
9-Diphenylanthrone,  liydroxy-,  and  its 
acetyl    derivative    (Lierrrhann    and 
LiNiiEsnAUM),  A.,  i,  25. 
Biphenylarsine   trihromide  and   iodide 
md  -arsinic  acid  (Dehn  and  Wilcox), 
A.,  i,  152. 
1.3  Oiphenylbarbitnric    acid     and    its 
condeii.sation  with  aromatic  alilehydes 
and  5amino-,and  5-2'^nitroso-  and  its 
sal  tsandacetyl  derivative  (Whiteley), 
1',,  200. 


l:2-DiplienyIbenziminazole,      5-amino-, 

and  its  acetyl  derivative,  and  5-nitro-, 

and     its     salts     (v.     "Walther     and 

Ke.ssi.er),  a.,  i,  900. 
l:3-Diphenyl-5-beiizylbarbituric       acid 

(Whiteley),  p.,  200. 
Diphenylbipbenylenemethane.     See  9:9- 

Diphenyltluorene. 
Diphenylbis-azo-  and  -diazo-aminobenz- 

enes  (Vignox),  A.,  i,  391. 
aS-Diphenyl-Aay-butadiene,    picrate     of 

(Thiele  and  Hknle),  A.,  i,  572. 
Diphenylbutadienes,  isomeric,  and  their 

brorao-derivatives  (Straus  and  MtJL- 

i.ek),  a.,  i,  78. 
oS-Diphenylbatane,  $y-di\\ydroxy- 

(Strau-s  and  Muller),  A.,  i,  79. 
A^-Diphenylbutene  (Straus  and  Mul- 
ler), A.,  i,  79. 
Diphenylbateninene  and  its  isomerides, 

and    their  bromo-derivatives  (Straus 

and  Muller),  A.,  i,  78. 
Biphenylcamphoryl-methane  and 

-methylene    (Haller    and    Bauer), 

A.,  i,  441. 
Biphenylcarbamide,  telraum'mo-,  diacetyl 

derivative  of  (C.\ssella  k  Co.),  A.,  i, 

712. 
Diphenylcarbazide(</tpA«rty/car6oAyrfra3- 

ide)  as  indicator  in  the  titration  of  ii on 

wilL    dichromate    (Brandt),    A.,    ii, 

309. 
Diphenylchloromethylcarbinol      (as-tft- 

ph  e  nylchloroh  (/rfr  /  )i )  C^  L  a  G  Es  and  K  Ess  - 

LKR)",  A.,  i,  498. 
Diphenyldiacetylene  and  its  di-  and  tetrsi- 

bromides  (Strau.s  and  Muller),  A.,  i, 

78. 
Diphenyldibenzylhydrazine      and      its 

hydrochloride  (Franzex  and  Zimuer- 

MAXX),  A.,  i,  702. 
Diphenyldiethylaminomethylcarbinol 

and  its    additive     salts     (Paal     and 

Weidkxkaff),  a.,  i,  236  ;  (Kl.\oes 

and  Kf>slk.r),  A.,  i,  498. 
l:l-Diphenyl-l:2-dihydroi>'benzofaran 

and   its  melting;    [>oiut   (Guyot  and 

Catkl),  A.,  i,  761. 
3:6-Diphenyl-l:4-dihydrotetrazine        (s- 
diphcnt/lMrazoliite),  Iwnzylidene 

derivative  (StollS),  A.,     i,     315  ; 
(Ruhemann),   a.,  i,  465. 

di-p-hromo;  and  its  hydrocliloride 
(StollA  and  Weindel),  A.,  i, 
708. 
and  its  1 :2-dibenzoyl  derivative,  and 
di-p-ch\oTo-  (Stoll^  and  Wkix- 
pel"*,  a.,  i,  708. 
8:6-Diphenyl-l:2-       and      -l:4-dihydro- 

l:2:4:5-tetraiines,      1 -benzoyl     deriv- 
atives (Stoll£   and  Thomae),  A.,  i, 

462. 
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Diphenyldi-a-liydroxynaphthylmethane 
and  its  diacetyl  and  dibeiizoyl 
derivatives  (Clough),  T.,  773;  P., 
109  ;  (Shrimpton),  A.,  i,  659. 

1:3  Diplienyl-5:5-dimethylbarbituric 
acid  (Whiteley),  P.,  200. 

Dipheiiyl-3:3'-disulplionic  acid.  See 
Dibenzene-3;3'-disul|)lK)inc  acid. 

Diphenyldi-2:4:5-trimetliyoxyphenyl- 
methyl  ether  (Fawnyi   and    Szi^^ki), 
A.,  i,  424. 

Diphenylene  dioxide  (Ullmann  and 
Stein),  A.,  i,  258. 

Diphenyleneacetic  acid  and  its  ethyl 
ester,  anliydride,  anilide,  phenyl- 
liydrazide  and  chloro-,  ethyl  ester, 
anilide,  and  chloride  of  (Staudinger), 
A.,  i,  861. 

77-Diphenylene-o-methylitaconic  acid 
and  its  anhydride  (Stobbe  and  GoL- 
Li'CKE),  A.,  i,  361. 

2:3-Diplienyleiiequinoxaline,  5:7 -di- 
bromo-.  See  Phenanthraphenazine, 
10:12-r/ibronio-. 

Diphenyleneketen  (Staitdixgek),  A.,  i, 
861. 

Diplienyletliylamine,  ^cajanitro-  (Mul- 
der), A.,  i,  493. 

l:4-Diphenyl-5-ethyl-3:5-erirfoanilo-4:5- 
diliydro-l:2:4-triazole      (BuscH     and 
Mehrten.s),  a.,  i,  117. 

s-Diphenylethylene.     See  Stilbene. 

as-Diphenylethylene  glycol   (Paal  and 
Weidenkaff),  a.,  i,  583. 
and      its      diacetate      (Stoermer, 

SCHENCK  ZUScHWEINSBERG,  SJB- 

BERN-SiBBERS,  and  Riebel),  a., 
i,  581. 

oxide  (Klages  and  Kessler),   A.,  i, 
498  ;  (Paal  and  Weidenkaff),  A., 
i,  583. 
9:9-Diplienylfluoreiie   {diphenylbiphenyl- 

enemethane)  (Ullmaxn  and  V.  WuR- 

stemberger),  a.,  i,  76. 
Diphenylfulvene  bromides  (Thiele  and 

Haliiorn),  a.,  i,  640. 
Diphenyl-2-furylcarbinol  and  its  methyl 

ether  (Hale,  McNally,  and  Pater), 

a.,  i,  199. 
55-Diphenyl-a-furyl-fulgeiiic    acid    and 

-fulgride  (Stobbe  and  Eckert),   A., 

i,  101. 
l:l-Diphenyl-f^-galactohexitol,  prepara- 
tion of  (Paal  and  Weidknkaff),  A., 

i,  802. 
aa-Diphenylhexane,o;375«^-/K?a;ahyilroxy- 

(Paal  and  Huun-stein),  A.,  i,  401. 
75-Diplieiiylhexane  and-  ^-one  (  Kouler), 

A.,  i,  428. 
)3;3-Dimethylhexanetricarboxylic      acid 

and   its   ethyl   ester   (Ulang),   A.,   i, 

399. 


Diphenylhydrazine,    crystallograpliy    of 

(Jaegf.r),  a.,  i,  112,  642. 
Diphenylhydrazones  of  a  scries  of  alde- 
hydes (Maurenbreciier),  k.,  i,  985. 
Diphenylhydroxylamine,        2 :4-rf<nitro- 
and    j3-iiitroso-,    and  their  oci-forms, 
and  the  methyl  ether  of  the;o-nitroso- 
compound    (Wieland   and   Gambar- 
jax),  a.,  i,  830. 
2:3-Diphenylisoindolinone,      3-hydroxy- 

(Biiis),  A.,  i,  884. 
Diphenylmethane,  2:4'-c?tamino-,  and  its 
acetyl      derivative      (Zixcke      and 
Prenxtzell),  a,,  i,  110. 
pp'-divivamo-,  hydrazine  derivatives  of 
(Finger    and    Baumann),    A.,    i, 
892. 
2:4:2':4'-/e<ra-amino-,  and  its  dibenz- 

oyl  derivative  (Duval),  A.,  i,  314. 
odabromo-4:4'-(^ihydroxy-.        See    p- 
Dil)heiiol  111  ethane,  odabromo-. 
Diphenylmethane  series,  observations  in 
the  (DiELS  and  Rosenmund),  A.,  i, 
673. 
reduction  in  tlie  (Diival),  A.,  i,  314. 
^-y-Diphenyla-methylaconic  acid  and  its 
salts   (Stobbe  and  Noetzel),  A.,   i, 
362. 
Diphenylmethylamine,       bromo-deriva- 
tives,       and      their      perbromides 
(Fries),  A.,  i,  649. 
hcxamivo-  (Mulder),  A.,  i,  493. 
l:4-Diphenyl-5-methyl-3:5-e;Ki?oaiiilo-4:5- 
dihydro-l:2:4  triazole      (BuscH     and 
Mehrtens),  a.,  i,  117. 
Diphenylmethylcarbinol      (Paal      and 

Hornstein),  a.,  i,  401. 
Diphenylmethyleneanthraqainone    (Pa- 

dova),  a.,  i,  742. 
'y7-Diphenyl-o-methylitacomc  acid,  an- 
hydride, and  dibroniide  (Stobbe  and 
Gollucke),  a.,  i,  361  ;  (Stobbe  and 
Noetzel),  A.,  i,  362. 
Diphenylmethylolid,  A«cahydroxy-,  and 
its    acetyl    and    benzoyl     derivatives 
(Perkin),  T.,  253;  P.,  42. 
77-Diphenyl-o-methylparacomc  acid,  /3- 
bronio-  (Stobbe  and  Noetzel),  A.,  i, 
362. 
l:3-Diphenyl-5-inethylpyrazole-4carb- 
oxylic    acid    and    its    nitro-deriva- 
tives  and   their  ethyl  esters  (MlN- 
UNNi  and  Lazzarini),  A.,   i,   385. 
hydroxy-.       See  l-Phenyl-3-hydroxy- 
jihenyl-5-niethylpyrazole-4-carb- 
oxylic  acid. 
1:2  Diphenyl-5-methylpyrrole    and    its 
3  oarboxylic  acid  and  its  ethyl  ester 
(lioRsciiE  and  Pels),  A.,  i,  509. 
Diphenylmethylsulphine  and  its  additive 

salts  (KeUU-MANN  and  DUTTENUOFEU), 

A.,  i,  83. 
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Diphenylnitrosoamine,  o-  and  p-moiw- 
and  2:4'-  and  4:4'-  rft-nitro-  (Juillard), 
A.,  i,  12. 

2:5  -  Diphenyl- 1 :3 :4-  oxadiazole  (  Stolli; 
and  Thomae),  A.,  i,  4d2. 

2:5-Dipheii7l-l:3:4-ozadiazole  and  -tri- 
azole,  dt-^-nitro-  (SroLL£  and  Bam- 
bach),  a.,  i,  711. 

Diphenylozide-S-salphonicacidjT'-amino- 
(Aktie.v-Gesellschaft  fur  Anilix- 
fabkikation),  a.,  i,  658. 

Diphenylphenetylsaiphomnm  and  its 
platinichloride  (Smile.s  and  Le  Ros- 
siGXOL),  T.,  706;  P.,  24,  87. 

10: 10-  Diphenyl  - 1:9  o-phenoxylenedi- 
hydroanthracene      (Ullmanx       and 
T.scherniak),    a.,    i,    102. 

Diphenylphenozymethylcarbinol 

(Stoermer,  Schexck.  zu  Schweixs- 
berg,  Sibberx-Sibbers,  and  Riebel), 
A.,  i,  581. 

Diphenylphthalamide,  di-o-annino- 

( Meyer  and  Jaeger),  A.,  i,  767. 

2:6-Dipheiiylpiperidone-3:5-dicarbozylic 
acid,  esters,  and  their  nitroso-  and 
potassium  derivatives  aud  hydro- 
chlorides (Petrenko-Krit.schexko 
and  Zoxeff),   A.,  i,   452. 

jBd-Diphenylpivalic  acid,  /3-hydroxy-, 
ethyl  ester  (Blaise  and  Cocrtot),  A., 
i,  795. 

a7-Diplienylpropaiie,  )8-imino-a-cyano-, 
formation  of  (Atkixsox  and  Thorpe), 
T.,  1930  ;  P.,  281. 

Diphenylpropylamine,  A«a»nitro-  (Mul- 
der), -\.,  1,  493. 

07-Diphenylpropylene  and  its  dibromide 
(DiECKMAXX  and  Kammerer),  A.,  i, 
820. 

aa-Diphenylpropylene  a/3-glycol  and  its 
diacetate    (Siokkmek,     SchencK    ZU 

SCHWEIXSBEKG,  SiBBERN-SlBBER.S,  and 

Kiebrl),  a.,  i,  583  ;  (Tiffexeau  and 

Dorlescoukt),  a.,  i,  724. 
j3)3-Diphenylpropylene    oxide,   and    o/3- 

glycol,  phenyl  ether  and  chlorohydrin 

of  (Stoermer,  Schekck  zu  Schweiks- 

berg,  Sibberx-Sibbeks,  and  Riebel), 

A.,  i,  583. 
Diphenylquinacridine,  UtramUo-  (Ull- 

MAN.v  and   BkuIDo),   A.,  i,   190. 
Diphenylqoinozaline./^-chloro- (Fischer 

and  LiMMKR),  A.,  i,  895. 
2:3-Diplienylqiiinozaline,     5:7-(/ibroino- 

(Jackson  and  Ru.s.se),  A.,  i,  308. 
Diphenyl8ebacamide,^t-o-amino- (Meter 

ami  Ma  IKK),  A.,  i,  766. 
IKphenylsilicone  (DiLTHETand  Kouard- 

OFF),  A.,  i,  128. 
l:l-Diphenyl-(/-torbitol,   preparation   of 

(Paal     and     HoKxaTElN),      A.,     i, 

802. 


Diphenylsuccinamide,  di-o-a.mino- 

(Meyer  and  Jaeger^,  A.,  i,  766. 
DipheiiylBTilpliide-2:2'-di8alplioiiic  acid, 

4  4'-<^2anuno-,    and    its    bisdiazoniura 

anhydride  (Schmidt),  A.,  i,  243. 
Diphenylsulphone,    oo-dihydToxy-,    and 

its  diacetvi   derivative    (Mauthxer), 

A.,  i,  422. 
3:6-Diphenyl-l:2;4:5-tetraxiiie,         di-p- 

bromo-  (Stoll6  and    Weixdel),  A., 

i,  708. 
Diphenyl-p-tolylacetic  acid,  methyl  ester 

(BisTRZYCKiand  v.  Siemiradzki),  A., 

i,  136. 
2:5-Diplienyl-l-o-tolyl-l:3;4-triazole 

and    its   silver    nitrate    (Stoll^    and 

Thomae),  A.,  i,  462. 
2:5-Dipheiiyl-l:2:4-triazole  and  its  addi- 
tive   derivatives    (El.SHORX,     Biscu- 

Koi'FF,  and  SzELiNSKi),  A.,  i,  246. 
2:5-Diplienyl-l:3:4-triazole,  t/i-j?-bromo- 
(Stoll6    and     Weindel),     A.,    i, 
708. 

di-2>-hTomo-  and  6?i-wi-nitro-  (Stoll^ 
and  Weixdel),  A.,  i,  709. 

l-hydroxy-  (Stoll6  and  Thomae),  A., 
i,  462. 
1:3-Diphenyltirainil.    See  1:3-Diphenyl- 

baibituric  acid,  5-amino-. 
l:3-Diplienyl-uric  acid  and-i|/-uric  acid, 

synthesis  of  (Whitelet),  P.,  200. 
a;3-i)iplienylvaieric     acids     and     their 

nitriles  and  their  o-alkyl  aud  a-beuz- 

oyl    derivatives,  and    a-cyano-  (KoH- 

ler),  a.,  i,  427. 
ayS-Bipheny  Ivalerophenone     (  Kohler), 

A.,  i,   429. 
Diphenylvioloric  acid.  Seel:3-Diphenyl- 

barhituric  acid,  5-tsonitroso-. 
2:5-Diphenyl-l-zylyl-l:3:4  triaiole 

(Stolli^,  and  Thu.mae),  A.,  i,  462. 
Diphtheria        bacillus.       Sec        under 

Bacillus. 
Dipiperidino-.     See  Dipiperidyl-. 
Dipiperidyldimethylethylcarbinol  (Far- 

BENFABRIKEX     VOR.M.     F.      BaYER     & 

Co.),  a.,  i,  936. 
Dipiperidyldipropyl  ether  and  its  addi- 
tive salts  (Gabriel  and  Colmax),  A., 

i,  881. 
Dipiperid7l-4-iiitrophen7l-2-carba]iuda 

(Spiegel    and    Utermaxn),    A.,    i, 

883. 
Dipivaloyl  and  its  monoxime  (BorvE- 

AiLT  and  LocQUix),  A.,  i,  784. 
Diploschistesiic    acid    (Zopf),    A.,    i, 

672. 
Dipropaldehyde      tctraethylacetal,      /3- 

iniino-     (NVohl,     IIkrtzbkro,     and 

LOSANITSCH),   A.,   i,    106. 
Dii.wpropenyl.     See     jSy-Dimethyl-A'Yo 

butadiene. 
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2:6-Dipropenylpyra2ine,     y-hexachlovo- 

(Fkaxke),  a.,  i,  47. 
Dipropylacetyl-jw-phenetidine   (Aktiex- 

GeSELLSCHAFT     FiJR     Anilix-fabki- 

KATiox),  A.,  i,  418. 
6:5-Dipropylbarbituric   acid   (Farben- 

FABRIKKX    VORM.    F.   BaYER    &    Co.), 

A.,  i,  538,  704. 
S:5-Diwopropyl-2-isobutylpyridine.    See 

Yaleritriiie. 
DipropylglycoUic  acid  (Okichton),    T., 

93:^;  P.,  162. 
Dipropylmalonic  acid,  potassium  ethyl 

ester-salt,  electrolysis  of  (Criohtox), 

T.,  929;  P.,  162. 
Dipropylmalonyl-jo-phenetidine 

(Aktien-Gesellschaft  fur  Axilix- 

FABUIKATIOX),   A.,   i,    497. 
Diquinazolylcarbamide     (  Bogert     and 

Chambers),  A.,  i,  389. 
Diresorcinol,    Aexabromo-,   peculiar  be- 
haviour    of,     iu     alkaline     solution 
(Bechhold),  a.,  i,  173. 
Diresorcinolpyromellitein.       See    Xan- 
thylbenzene-2-carboxy]actone-4:5-di- 
carboxylic  acid,  3.6:9-iriliyilroxy-. 
Dirbizonic  acid  and  its  salts  (Hesse), 

A.,  i,  280. 
Disalicylideneacetonehydrozylamine- 
ozime   and   its   reduction   and    tetra- 
benzoyl    derivative     (Mixuxxi     and 
Ciusa),  a.,  i,  95. 
Disazo-compoands,      mixed,     from     p- 
phenylenediamine     with     heterocylic 
side-chains  (BuLOwand  Busse),  A.,  i, 
717. 
Sisazo-dyes,   yellow  (Farbexfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  121. 
DisinfectantB,  bacteiiological  testing  of 

(Lloyp),  a.,  ii,  592. 
Disinfecting  pioperties    and    cliemical 
constitution,  relation  between  (Bech- 
hold and  Ehrlich),  A.,  ii,  383. 
Disodium  salts.     See  under  Sodium. 
Dispersion.     See  under  Photochemistry. 
Displacement,    reciprocal,    of   acids  in 
heteroKeneous  systems  (Joseph),    T., 
823  ;  P.,  82. 
Dissociation  and  Dissociation  constants. 

See  under  Affinity,  chemical. 
Dissociation,    electrolytic.      See   under 

Electrochemistry. 
Di-2-     and    -4-stilbazyltbiocarbamide8 

(Baumert),  a.,  i,  910. 
Distillation      of     liquids     which     are 
mutually  insoluble  (v.  Rechenbero 
and  Weisswaxue),  A.,  ii,  72. 
in   high    vacua   (Wohl   and   Losax- 
itsch),    a.,     ii,    72;  (Erdmann  ; 
W(.HL),  A.,  ii,  148. 
fractional,   apjiaratus  for,  under  con- 
stant pressure  (Poxi),  A.,  ii,  14. 


Distillation,  vacuum,  receiver  for,   reiw 
dered  air-tight  by  mercury  (Uhbe- 
lohde),  a.,  ii,  432. 
apparatus,      for     solid     substances 
(Haehx),  a.,  ii,  841. 
Distillation  apparatus.     See  also   Con- 
densers. 
i   Distribution.        See     under      AflBnity, 

chemical. 
i    Distyrylchlorocarbinol  anhydrides 

j        and     ^-chloro-,      methyl     ether      of 
(Straus  and  Ecker),  A.,  i,  860. 
DistyrykZicMorometbane   and  its  halo- 
gen    derivatives     and     their     salts 
(Straus  and  Ecker),  A.,  i,  859. 
2:5-Distyrylpyrazine  and   its    additive 

salts  (Fraxke),  a.,  i,  47. 
Disulphidedisuccinic  acid  (Hiilmaxx), 

A.,  i,  626. 
Disulphides,  action  of,  on  organo-mag- 
nesium    haloids    (Wuyts),    A.,    i, 
257. 
unsaturated  (Fromm),  A.,  i,  656. 
action      of      jihenylhydrazine      on 
(Fromm  and  Schxeider),  A.,  i, 
714. 
2:6-Di8ulpho-l:8-naphthalic  acid  and  its 
barium  salt  and  anilide(BARGELLlNi), 
A.,  i,  184. 
Ditetrabydroquinolylmethanes   (Weeu- 

man),  a.,  i,  696. 
4:4'-Ditbioaniline    and    its  acetyl    and 
dibenzylidene  derivatives  (Hinsbehg\ 
A.,  i,  654. 
Dithiobenzanilide   (Hinsberg),    A.,    i, 

655. 
Dithiobenzoyl  disulphide  (Houben  and 

Pohl),  a.,  i,  847. 
Dithio-jt^-dimethylaminobenzaldehyde 
and     its     hydrosulpliide    (Maxchot, 
Zahx,     and     Kranzleix),     A.,     i, 
753. 
Di-a-tbionapbthoyl  disulphide  (Hoxjben 

and  Pohl),  A.,  i,  848. 
Dithionic  acid.     See  under  Sulphur. 
Dithiophenylacetyl  disulphide  (Houben 

and  l^uHi,).  A.,  i,  847, 
Dithiopiperonaldehyde  and   its    hydro- 
sulphide  (Manchot  and  Zahx),  A.,  i, 
752. 
Dithiovanillin  and  its  benzoyl  and  bromo- 
derivatives    (Maxchot    and    Zahx), 
A.,  i,  752. 
Di-;>-tolyl  diselenide  (Taboury),  A.,  i, 

834. 
Di-o)ti-toljl    and    Di-«i-tolyI    sulphides 

(Mauthxer),  a.,  i,  949. 
Di-;>-tolylacetaldebyde  and  its  ox- 
iuie  and  seniicarbazone  (Stoekmer, 
SciiE.NCK  zu  Schweinsbero,  Sib- 
BKRX-SiBBERS,  and  Kiebel),  a.,  i, 
582. 
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Ditolylsusetones,    o-  and  p-,   and    their 
oximesand  semicarbazones  (Stoermer, 

SCHENCK       ZU     SCHWEIKSBERG,       SlB- 

BERN-SiBBERS,    and    Kiebel),    a.,  i, 
583. 
Di-o-tolylamine,  di-p-amino-,  new  mode 
of  formation  of  (Barbier  and  Sisley), 
A.,  i,  51. 
Di-^-tolylamine,  oxidation  of  (Wieland 

and  Gambarjan),  A.,  i,  453. 
Di-j[>-tolylideneacetone  and    its  deriva- 
tives (Gattermak;<),  A.,  i,  590. 
Ditolylmethane,      <fiamino-,     hydrazine 
derivatives  of  (FiXGER  and  Baumaxn), 
A.,  i,  892. 
Di-i)tolylmethane,A«a-abromo«?i-m-hydr- 
oxy-,   and   its  acetyl   derivatives  and 
compounds    with     bases     (Auweks, 
KiPKE,    SuHREXK,    and    Schroteb), 
A.,  i,  262. 
Di-o-tolylphenoxymethylcarbiiiol 
(Stoermer,  Schenck  zr  Schweixs- 
berg,  Sibberx-Sibbers,  and  Riebel), 
A.,  i,  532. 
^3-Di  p-tolylpropylene  o^-glycol 

(Stoermer,  Schexck  zc  Schweixs- 
berg,  Sibbern-Sibbers,  and  Riebel), 
A.,  i,  583. 
Di-o-tolylsuccinamide.  p?^amino-,  and  its 
hydrochloride  (Meyer  and  Jaeger), 
A.,  i,  766. 
Di-o-tolyli'so8uccinaniide,  rftamino- 

(Meyer  and  Jaeger).  A.,  i,  766. 
Di-2:4:5-trimethoxy-a-phenylethyl  ether, 
prey)aratiou  of  (Fabixyi  and  Sz6ki), 
A.,  i,  424. 
s-Ditrimethoxyphenylethylene   and    its 
bromine  coinpounil  (Szkki),  A.,  i,  660. 
•y5-Di-2:4:5-trimethoxyphenyl-A^-hex- 
ene  and  its  dibromide  (Fabixyi  and 
SzFKi),  A.,  i,  424. 
Diuresis,  phloridzin  (Biberfeld),  A.,  ii, 

564. 
Diurethaneglyoxylic  acid  and  its  ethyl 
ester   and    amide    (SiMOX    and   Cha- 
vaxxe),  a.,  i,  636. 
DiurethanepyraTie  acid,  formation  and 
dissociation  of  (SiMOx),  A.,  i,  404. 
salts  and  ethyl  ester  (Simon),  A.,  i, 
404, 
•-Bivinyl    glycol,     diformate    of   (van 
Rombcrgh  and  van  Dorssen),  A.,  i, 
141. 
Oixanthyl  i'Fosse),  A.,  i,  975. 
I>ixaathylbenzene-2:4:5:6-tetracarb- 
oxylic  acids,  m-  and  p-,  3:6:9:3':6':9'- 
hexiihydroxy,  and    their    octabromo- 
derivatives  and  their  salts  (SiLBERRAD 
and  Rov),  T.,  18(i2  ;  P.,  252. 
Dizanthylene   fc^rabromide    and    tetra- 
iodide  (Hantzscu  and   DENSTORrr), 
A.,  i,  746. 
XC.  ii. 


Di-/?j-xylidilaconitic  acid  (Rtthemaxn), 

T.,  1851  ;  P.,  284. 
Dodecahydroanthracene  (Godchot),  A., 

i,  76. 
Dodecane  (dimethyldasobutylethane) 

(Clarke     and    Shreve),     A.,     i, 
473. 
f?jhydroxy-.        See      Methyltsobutyl- 
pinacone. 
Dodecylthiophansalphone  (Mabery  and 

Quayle),  a.,  i.  395. 
Dognacskaite,  analysisof(NErGEBArEB), 

A.,  ii,  767. 
Dogs,  fate  of  amino-acids  and  peptides  in 
(Abderhaldes  andTERurcHi),  A.,  ii, 
293. 
Dolomite     and     calcite,     reaction     for 
distinguishing      (CoRXu),      A.,       ii, 
804. 
Doughtyite  from  Colorado  (Headden), 

A.,  ii,  38. 
Donglas  fir.     See  Pseudotsuga  taxifolia. 
Drinking    water.     See     Potable    water 

nnder  Water. 
Drugs,    action     of,    on     the     heart    of 
Limulus    (Carlsox),    A.,    ii,    877, 
878. 
percolator  for  use  in  assaying  (Eldred), 
A.,  ii,  305. 
Ducks'  eggs.     See  Eggs. 
Dundasite   from  North  Wales  (Prior), 

A.,  ii,  456. 
Duodenal  juice,   proteolytic  enzymes  of 
the  (Abderhaldex  and  Roxa),  A.,  ii, 
462. 
isoDuryl  bromide,  o-hydroiy-  (Auwers, 
Je-scheck,    Schroter,     M.vrkovits, 
and  Koever),  A.,  i,  355. 
Durylic   acid,   o-uitro-  (Gattebmanx), 

A.,  i,  592. 
Dye-acids      and      Dye-bases,      certain 
properties    of    (Michaelis),    A.,    i, 
444. 
Dyeing,  theoryof  (Biltz  and  Utischer), 
A.,  ii,  78. 
animal     textile     fibres,     process     of 
(Gelmo      and     Scida),      A.,      i, 
445. 
Dypnone  and  its  semicarbazone  (Cour- 

tot\  A.,  i,  555. 
a-i.<!oDypnopinacolin,        reduction       of 

(Daf.i.s),  A.,  i,  357. 
Dysentery,  the  toxin  of  (LCdke),  A.,  ii, 

187. 
Dysprosium,  atomic  weight  of  (Urbain 
and  DKMENiTRorx),  A.,  ii,  856. 
isolation      and     some    atomic     char- 
acteristics    of    (Urbain),    A.,    ii, 
859. 
cathodic   phosphorescence  of,  dilated 
with     lime      (Urbain),      A.,     ii, 
674. 

75 


1122 


INDEX   OF   SUBJECTS. 


E. 

Earths,  rare,  researclieson  tlie(UiiBAlN), 

A.,  ii,  359,  449,  610,  674,  855. 
chemistry  of  the  (Esposito),  P.,  20; 

(Wyrouboff  and  Verneuil),  A., 

ii,  88. 
determination   of  atomic   weights    of 

the  (Brill),  A.,  ii,  27  ;  (Maiignon), 

A.,ii,  232;  (Feit  and  Pezirylla), 

A.,  ii,  754. 
spectra  of  the  (Langlet  ;  Crookes), 

A.,  ii,  713. 
phosphorescence  spectra  of  the  (Makc), 

A.,  ii,  360. 
effect  of  calcium   in   developing  the 

phosphorescence  of  the  (Ckookes), 

A.,  ii,  360. 
halogen    derivatives,    reaction    of    an 

oxydase  type  exhibited  by  (Fouard), 

A.,  i,  578. 
sulphates     of,      thermochemistry     of 

(Matignon),  a.,  ii,  169. 
Earthworms,      reactions    of,     to    salts 

(Parker  and  Metcalf),  A.,  ii,  784. 
Echinus  eggs.     See  under  Eggs. 
Eclampsia,  sarcolactic  acid  in  the  blood, 
urine,  and  cerebro-spinal  fluid  in  (FiJTH 
and  Lockemann  ;  Zweifel),  A.,  ii, 
472. 
Edestin   from    pumpkin   seeds,    amino- 

acids  of  (Abderhalden  and  Berg- 

hausen),  a.,  i,  999. 
See  also  Vitellin. 
Egg-albumin,  ash-free  (Rosenkrantz), 

A.,  i,  998. 
hydrolysis      of     (Adensamer      and 

HOERNES),  A.,  i,  121. 
the  monoamino-acids    of    crystallised 

(Abderhalden  and  Pregl),  A.,  i, 

53. 
diamino-acids  from  (Hugounenq  and 

Galimard),  a.,  i,  776. 
amount  of  phosphorus  in  (Kaas),  A., 

i,  776. 
precipitation  of,  by  other  colloids  and 

its  relationship  to  the  reactions  of 

immune  substances  (Friedemann), 

A.,  i,  467. 
precipitation  of,  with  sodium  sulphate 

(GUERRINI),  A.,  i,  466. 
Eggs,     Arbacia,     centrifugaiisation     of 

(Lyon),  A.,  ii,  179. 
ducks',  anatin  and  anatinin  from  the 

white    of     (Panormoff),     A.,     i, 

224. 
Echinus,   effect   of  alkalis   and   acids 

and    of   alkaline    and     acid    salts 

on    growth     and    cell    division    in 

(MoouE,    RoAF,     and     Whitley), 

A.,  ii,  180. 


Eggs,  Echinus  and  Pleurouectes,  effect  of 
acid  and  alkali  and  certain  indica- 
tors on  the  development  of  (Whit- 
ley), A.,  ii,  180. 
hens',  monamino-acids   of   the   mem- 
brane    of      (Abderhalden      and 
Ebstein),  a.,  ii,  781. 
of     the     mollusc,     Loltia    gigatitea, 
chemical  maturation  of  (Loeb),  A., 
ii,  94. 
pigeons',  columbin  from  the  white  of 

(Panormoff),  A.,  i,  223. 
preserved,  composition  of  (Bf.ythien 

and  Waters),  A.,  ii,  408. 
sea   urchin's,    rOle   of  oxygen   in  the 
artificial      partheno,<:;eiiesis      and 
development  of  (Loeb),  A.,  ii,  371. 
inhibition  of  the  toxic  action  of  hy- 
pertonic solutions  on,  by  potassium 
cyanide,  and  diminution  of  oxygen 
(Loeb),  A.,  ii,  694. 
starfish,    action    of  anaesthetics    and 

narcotics  on  (Brown),  A.,  ii,  105. 
tortoise,      monoamino-acids     of     the 
shells      of     (Abderhalden      and 
Strauss),  A.,  ii,  781. 
Egg       substitutes,       composition       of 
(Beythien  and  Waters),  A.,  ii,  408. 
Egg-yolk,  estimation  of  sodium  chloride 
in  (L.  and  J.  Gadais),  A.,  ii,  631. 
hens',      proportion      of     lecithin     in 
(Manas.se),  a.,  ii,  781. 
Elaidic  acid,  ozonide  of  (Harries  and 

Thieme),  a.,  i,  227. 
Elasmobranch  fishes,  digestion  in  (Sulli- 
van), A.,  ii,  100. 
Elaterin,  formula  of,    and  its   diacetyl 
and     diphenylhydrazone     derivatives, 
Elateridin,  and  Elateric  acid  (Berq), 
A.,  i,    696  ;   (Pollak  ;   v.    He.mmel- 
mayr),  a.,  i,  973. 
Elder.     See  Sambiiciis  nigra. 
Electrochemistry  : — 

Electrochemistry  of  the  iodine-oxygen 
compounds    (Brunner),    A.,    ii, 
723. 
organic,   physico-chemical    side    of 
(Lob),  a.,  ii,  145. 
Accumulator,  Juiigner  Edison,  chemi- 
cal  composition   and   behaviour   of 
the   nickel   oxide   electrode   in   the 
(Zedner),  a.,  ii,  65,  595. 
Accumulators  of  material  other  than 
lead  (Ei.BS  ;  Grafenberg),  A.,  ii,  3. 
Cells,  carbon  (Haber  and  Bruner), 
A.,  ii,  212. 
concentration,  in  methyl  and  ethyl 

alcohols  (Wilson),  A.,  ii,  144. 
electrolytic,   experimental  study  of 
the  tliiee  i)art3  of  an,  and  their 
relationships  (Hostelet),  A.,  ii, 
67. 
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Electrochemistry  :  — 

Cells,  galvanic,  produced  by  the  action 

of    light    (WiLDERMAN'),     A.,     il, 

325. 
hydrogen-oxygen,    oxide   theory    of 
(LoRENZ  and  IIauser),  A.,  ii, 
825. 
E.M.F.  of  (Lewis),  A.,  ii,  262, 
843. 
Electrical  conductivity  in  relation  to 
viscosity  (Walden),  A.,  ii,  335. 
and  viscosity  of  solutions  of  certain 
salts    in    water,    methyl   alcohol, 
ethyl  alcohol,  acetone,  and  binary 
mixtures  of  these  solvents  (JoXES 
and  McMaster),  A.,  ii,  737. 
of    aqueous    solutions,    bearing    of 
hydrates     on     the     temperature- 
coefficients  of  (JoxEs),  A.,  ii,  327. 
of  crystallised  conductors  (Jaegek), 

A.,  ii,  653. 
of    dielectrics,    increase    of,    caused 
by    the    action    of    radium   rays 
(Becker),  A.,  ii,  322. 
of   concentrated   aqueous   solutions 
of  electrolytes  (Gibson),  A.,   ii, 
722. 
of  mixtures  of  elec'trolytes  (Barm- 
water),  A.,  ii,  647. 
of  flames  (Davidson),  A.,  ii,  325. 
of  metallic  oxides  (Horton),  A.,  ii, 

260. 
of  fused  salts  (Arndt),  A.,  ii,  418. 
of  solutions  in  liquid  iodine  (Lewis 
and  Wheeler),  A.,  ii,  650. 
Dielectric  conitants,  bibliography  of 
(Mathews),  A.,  ii,  3,  327. 
and  electrolytic  dissociation,  relation 
l>etween  (Baur),  A.,  ii,  144,  827. 
of    solutions     of     the     oleates     of 
heavy  metals  (Kahlenberg  and 
Anthony),  A.,  ii,  825. 
Iiualators,    solid,    increase    of    con- 
ductivity of,  caused  by   the  action 
of  radium  rays  (Becker),  A.,  ii, 
322. 
Glow    discharge     in    the    halogens, 
chlorine,      bromine,     and      iodine 
(Matthies),  a.,  ii,  6. 
Electric  arc,  high  tension,  8i>ectrum 
of  the,  in  air  (Walter),  A.,  ii,  257. 
Electric    discharge,    silent,    chemical 
action  of  the  (Loii),  A.,  ii,  43,  324. 
Electric  fomaces,  experiments  with 
Dennstedt    and    Heraeus   (Holde  ; 
Dennstedt),  a.,  ii,  398. 
Electric    resistanoe  famace   for   the 
measurement     of     high     tempera- 
tares   with    the    optical    pyrometer 
(Lampen),  a.,  ii,  598. 
Eleetrifl    Tacuum    famace   (Arsbm), 
a.,  ii,  G52. 


Electrochemistry  : — 

Electric  lamps,  filaments  for  incandes- 
cent (Siemens  k  Halske,  Aktien- 
Gesellschaft),  a.,  ii,  213. 
Electric    measurements     on     metals 

(Fawsitt  ,  A.,  ii,  328. 
Electroaffinity  of  anions  (Abeoo  and 

PicK\  A.,  ii,  833. 
Electrocapillary  function  (Gocy),  A., 

ii,  652,  725. 
Electrochemical  calculations  (Rich- 
ards), A.,  ii,  417. 
Electrochemical  efficiency,  relation  of 
stability  to,  in  hypochlorite  j>roduc- 
tion  (Digby),  a.,  ii,  265. 
Electromagnetic   fields,   inlluence    of 
very  strong,    on   the  spark  spectra 
of    vanadium,    and    platinum    and 
iridium  (Purvis),  A.,  ii,  421. 
Electrical      analysis.        See      under 

Analysis. 
Electrical  arrangement,  new,  of  the 
Breslau  University  chemical  labora- 
tory (Abegg),  a.,  ii,  266. 
Electrical  changes  induced  by  ultra- 
violet light  (Ramsay  and  Spencer), 
A.,  ii,  715  ;  (Le  Bon),  A.,  ii,  825. 
Electrical    discharges    of    high    fre- 
quency,  effect    of,    on   vapours 
of  methyl  alcohol  and  acetalde- 
hyde  (Jackson  and  Northall- 
Laurie),  T.,  1190;  P.,  156. 
effect  of,  on  acetylene  (Jackson 
and    Northall-Laurie),    P., 
155. 
Electrical  phenomena  accompanying 
the    decomposition    of    ammonium 
(CoEHN),  A.,  ii,  725. 
Electrical    resistance,    relations    be- 
tween   the    variation   of,    and    the 
expansion     of    monoatomic     solids 
(Broniewski),  a.,  ii,  646. 
Electrode,  alkali,  photoelectric  effect 
and    fall   of  potential   at   an,    in 
arf,'on,     helium,     and     hydrogen 
(Dember),  a.,  ii,  516. 
nickel     oxide,     chemical     composi- 
tion   and    behaviour   of   the,    in 
the  Juugner  Edison  accumulator 
(Zedner),  a.,  ii,  65,  595. 
oxygen,  potential   of  the   (Lewis), 
A.,  ii,  262. 
Electrodes,    use    of,    in    electrolytic 
reductions  (Law),  T.,  1520;  P., 
237. 
influence      of,       on      germination 
(MicHEELS  and  DK   Hkkn),   A., 
ii,  115. 
Electrode  potentials,  numerical  values 

of  (Lutheu,  Kuiger),  a.,  ii,  5. 
Anions,  eK-ctroaflinity  of  (Abequ  and 
Pick),  A.,  ii,  833. 
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Electrochemistry  : — 
Anions,  antitoxic  action  of  (Lillie), 

A.,  ii,  188. 
Anode,  lead  peroxiJe  as,  in  the  electro- 
lytic oxidation  of  chromium  sulph- 
ate to  chromic  acid  (Muller  and 
Soller),  a.,  ii,  66. 
Anodes,  ferromangauese,  in  solutions 
of  sodium  hydroxide  (White),  A., 
ii,  725. 
Anodic  oxide  formation  and  passivity 
(Muller  and  Spitzer),  A.,  ii,  158, 
724. 
Cathode,  evolution  of  gas  from  the,  in 
helium  and  argon  (Skinner),  A.,  ii, 
824. 
Cathode  potential  and  electrolytic  re- 
duction, relation  between  (Tafel 
and  Emmert),  A.,  ii,  216. 
and  electrolytic  reduction  in  sulph- 
uric acid  solutions  (Tafel),  A., 
ii,  263. 
Cathodic    evaporation   of   metals   in 
attenuated    gases    (Kohlschutter 
and  Muller),  A.,  ii,  418. 
Cathodic    pulverisations,    mechanism 
of  the   production  and  the   nature 
of  (Maura in).  A.,  ii,  65. 
Electroscope,    mineral  which  retards 
the  discharge  of  an  (Buohner),  A., 
ii,  645. 
Electrolysis,   model  and    experiment 
to   demonstrate   changes   of  con- 
centration during  (Palmaer),  A., 
ii,  650. 
types  of  diaphragms  most  used  in, 
and   formulae    proposed   for    cal- 
culating the  yield   (Lombardi), 
A.,  ii,  596. 
with     alternating      currents      (Le 
Blanc),  A.,  ii,  5  ;  (Coppadoro), 
A.,  ii,  214,   849  ;   (Lob),  A.,  ii, 
215. 
periodical  phenomena  in  (Thiel  and 

Windelschmidt),  a.,  ii,  827. 
of  the  alkali  salts  of  organic  acids 

(Petersen),  A.,  ii,  331. 
of    alkal    chlorides   (Mallet    and 
Guye),  a.,  ii,  649. 
Electrolyte,    amphoteric    associating, 
conditions  of  equilibrium  of  an,  in 
presence    of   any   number  of   non- 
amphoteric    electrolytes    (Robert- 
son), A.,  ii,  828. 
Electrolytes,    amphoteric,    theory    of 
(Walker),      A.,      ii,       723  ; 
(Luni)|;:n),  a.,  ii,  828. 
and  pscuiio-aciJs  (LundiSn),  A., 
ii,  265;  (Hastzsch),  A.,  ii,  661. 
alTinity  constants  of  (Johnston), 
A.,  ii,  733  ;  (Cumming),  A.,  ii, 
734  ;  (Walker),  A.,  ii,  735. 


Electrochemistry  : — 
Electrolytes,  amphoteric,  influence  of 
certain,      on     amylolytic     action 
(Ford  and  Guthrie),  T.,  76. 
relation  between  proteids   and  (La 

Franca),  A.,  ii,  789. 
equilibrium   between    proteids    and 
(Guerrini),  a.,  i,  466  ;   (Gale- 
otti),  a.,  i,  912. 
conductivity  of  concentrated  aqueous 
solutions  of  (Gibson),  A.,  ii,  722. 
conductivity  of  mixtures  of  (Barm- 
water),  A.,  ii,  647. 
influence   of  radium   radiations   on 
the  conductivity  of  (Sabat),  A., 
ii,  643. 
experiment  to  demonstrate  the  non- 
validity   of  the  tension   law  for 
(DoLEZALEK  and   KrIiger),   A., 
ii,  723. 
dissociation   of  (Heng.sen),  A.,  ii, 

73. 

action  of,  in  relation  to  adsorption 

phenomena  (Bayliss),  A.,  ii,  344. 

influence    of   strong,    on    partition 

phenomena  (Dawson),  A.,  ii,  730. 

action    of,    on    colloidal    solutions 

(Burton),  A.,  ii,  841. 

Electrolytic  apparatus,  new  (Agree), 

A.,  ii,  304. 
Electrolytic   conduction,    specific  in- 
ductive    capacity,     and     chemical 
activity  of  liquids,  relation  between 
(Mathews),  A.,  ii,  3,  327. 
Electrolytic  conductivity,  relation  of, 
to  chemical  activity  (Sammis),  A., 
ii,  835. 
Electrolytic    dissociation,   theory    of 
(Kahlenberg),  a.,  ii,  68. 
theoretical  considerations  on  (Bril- 

louin),  a.,  ii,  262. 
theory   of,    taking  account  of   the 
electrical   energy    (MalmstrOm), 
A.,  ii,  67. 
relation  between  dielectric  constant 
and  (Baur),  A.,  ii,  144,  827. 
Electrolytic    oxidation    (Law),    T., 
1437;  P.,  197. 
and  reduction  of  organic  compounds, 
use    of   vanadium    salts    in    the 
(Farbwerke    vorm.     Meister, 
I.ucius,  &  Bruning),  a.,  i,  862. 
Electrolytic  potential  of  certain  per- 
oxides   (Mazzucchelli    and   Bar- 
BEKo),  A.,  ii,  647. 
Electrolytic    reduction    (Law),    T., 
1512,  1520;  P.,  237. 
and  cathode  jwtential,  relation  be- 
tween ('Iafel  and  Em.mekt), 
A.,  ii,  216. 
in      sulphuric      acid      solutions 
(Tafel),  A.,  ii,  263. 
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Electrochemistry  : — 
Electromotive    force     and     catalysis 
(Brixghexti),  a.,  ii,  426. 
theorj-   of,  in    polyphase   and   non- 
aqueous one-phase  systems  (Abel), 
A.,  ii,  722. 
Electron,  the  most  probable  value  of 
the  ratio  (e/^)  of  the  charge  to 
the  mass  of  the,  in  cathode  rays 
(GuYE),  A.,  ii,  516. 
kinetic  theory  of  the,  as  the  basis 
of  the  electron  theory  of  radiation 
(Tommasixa),  a.,  ii,  419. 
Electrons,  results  and  problems  of  the 

theory  of  (Lorentz),  A.,  ii,  330. 
Ion-concentration  and  ion-toxicity  in 
systems   of  proteids,  metallic  salts, 
and  water  (La  Franca),  A.,  ii,  789. 
lonisation,    mechanism   of,    by   solu- 
tion (^HiNRiCHs),  A.,  ii,  839. 
by  means  of  rays.    See  under  Photo- 
chemistry, 
spontaneous,  of  air  and  other  gases 

(Geitel),  a.,  ii.  329,  518. 
of  saline  vapours  (Moreau),  A.,  ii, 
651. 
Ionic   conductivities  at  25°  (Black- 

MAX),  A.,  ii,  722. 
Ionic   size  in  relation  to  the  physi- 
cal properties  of  aqueous  solutions 
(Bor.'^FiELD),  A.,  ii,  428. 
Ionic  velocities,  accurate  measurement 
of  (Dr.Nisox  and  Steele),  A.,  ii, 
68,  329. 
Ionic  velocity  and  vLscosity,  relation 

between  (Walden),  A.,  ii,  217. 
Ions,    genesis    of,    by    collision    and 
sparking-potentials      in      carbon 
dioxide    and    nitrogen    (Hurst), 
A.,  ii,  262. 
atomic    conductivities    of  (Black- 
man),  A.,  ii,  647. 
transit    of,     in     the     electric    arc 

(SwiNTOx),  A.,  ii,  ^9. 
law  of  the  independent  migration 

of  (Palmaek),  a.,  ii,  650. 
produced  by  falling  liquids  (AsEL- 

MAXX),  A.,  ii,  329. 
hydration  of  the  (Buchbock),  A., 

ii,  519. 
relation   between  the  velocity  and 
the  volume  of,  of  certain  organic 
acids  and  l*a.ses  (Labt  and  Cause), 
A.,  ii,  420. 
diminution  of  the   mobility  of,  in 
fog  (Ei*ter  and  Geitkl),  A.,  ii, 
652. 
the  factor  of  proportionality  between 
the  mobility  and  al«ohite  velocity 
of  (Bruner),  a.,  ii,  262. 
velocity   of,    produced   by    a  flame 
(GiAxrRANCEsciu),  A.,  ii,  146. 


Electrochemistry  : — 

Ions,  velocity  of,  of  alkali  salt  vapours 
at   high  temperatures  (Wilsox), 
A.,  ii,  420. 
formation  of  hydrosols  by  the  inter- 
action of  (Lottermoser),  a.,  ii, 
429. 
combination  of  a  solvent  with  the 
(Morgan  and  Kanolt),  A.,   ii, 
420. 
relation  of,  to  contractile  processes 

(LiLLiE),  A.,  ii,  869. 
from    sulpliur,    and    complex    ions 
containing  mercury  (Knox),  A., 
ii,  608. 
complex,     rate     of    migration     of 

(McBaix),  a.,  ii,  145. 
metal,  introduction  of  the  concep- 
tion  of   the    solubility   of,    with 
electromotive  equilibrium (Smits), 
A.,  ii,  518. 
positive  and  negative,  can  an  element 
form  both  ?  (Le  Blanc),  A.,  ii,  67. 
positive,  spectra  of  (Stark),  A.,  ii, 
321. 
relation  between  translation  and 
radiation  intensity  of  (Stark), 
A.,  ii,  514. 
of     salt      vapours,      mobility      of 
(MoREAr),  A.,  ii,  68. 
recombination  of  (iloREAU),  A., 
ii,  217. 
of  pure  water  (Walker),   A.,   ii, 
263. 
Polarisation,    anodic,   abnormal,  pro- 
duced by  lialogen  ions  (MCller 
and  Schellek),  A.,  ii,  64. 
galvanic,    at    a    mercury     cathode 
(Lewis    and    Jackson),   A.,    ii, 
648. 
Depolarisers,   action    of   (Weigert), 

A.,  ii,  417. 
Potentials,  amalgam   (Sucheni),  A., 
ii,  826. 
cathode,     electrode,     and     electro- 
lytic.     See    Cathode,    Electrode, 
and  Electrolytic  jwtentials,  under 
Electrochemistry, 
iodine     and     ferric- ferrous    (Mait- 
laxd),  a.,  ii,  328. 
▼oltameter,  silver  titration  (KisTlA- 

KOWSKY),  A.,  ii,  826. 
Voltameters,     electrolytic-gas,     with 
ni(  kel  electrodes,  and  the  formntion 
of    nickel   (leroxido   (Riksexfelp), 
A.,  ii,  723. 
Element,     new,     in    the     atmosphere, 
spectrum    of    (Schmidt),    A.,    ii, 
821. 
can     an,     form     l>oth    positive     and 
negative  ions  f  (Le  Blanc),  A.,  ii, 
67. 
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Elements,  new  classification  of  (AVood- 
iwiss),  A.,  ii,  431. 
atomic  weights  of  all,  are  commensur- 
able and  matter  is  uniform  (Hix- 
KiCHs),  A.,  ii,  661. 
new,    some    phosphorescence    spectra 
indicatingthe  existence  of  (Ceookes), 
A.,  ii,  62. 
and  compounds,  wave-length  tables  of 
the  spectra  of  the  (British  Associ- 
ation Report),  A.,  ii,  821. 
capacity  of,  for  entering  into  chemical 
combination    (Tammaxn),    A.,    ii, 
346  ;  (Abegg),  A.,  ii,  738. 
behaviour  of,  on  impact  (Doermer), 
A.,    ii,    162  ;    (Ohmann),   A.,    ii, 
228. 
hybrid  (Le  Blanc),  A.,  ii,  742. 
non-magnetic,    magnetic    compounds 

of  (Wedekind),  a.,  ii,  70. 
solid,    relation    between   the   melting 
point    and   expansion-coefiBcient   of 
the  (Wiebe),  a.,  ii,  331. 
Elemi    resins    (Yesterberg),    A.,    i, 

686. 
EUagic  acid,  molecular  weight  of,  and 
its    tetrabenzoyl   derivative    (Per- 
KI.S-),  T.,  259;  P.,  42. 
reaction  of,  with  sulphuric  acid  (Per- 

KIN),  P.,  114. 
hydroxy-.     See  Flavellagic  acid. 
Embryo,  formation  of  haemoglobin  in  the 
(HuGOUNENQ    and    Mokel),   A.,    ii, 
95. 
Emulsin,     occurrence    of,     in     orchids 
(Gvignard),  a.,  ii,  119. 
probable  existence  of,  in  yeast  (Henry 

and  Auld),  A.,  ii,  114. 
action  of,  on  )3-glucosides  (Ryan  and 
E brill),  a.,  i,  918. 
Enargite    from    Gilpin    Co.,     Colorado 

(Headdkn),  a.,  ii,  37. 
Endothermic  compounds,  formation  of, 
at   liigh    temperatures    (Bekthelot), 
A.,  ii,  524. 
Endotryptase,   influence   of  high  sugar 
concentration    on    the    work    of,     in 
dead  yeast  cells   (Gromoff),    A.,   ii, 
569. 
Energy.     See  under  Affinity,  chemical. 
Enterokinase  and  trypsinogen  (Hamill), 

A.,  ii,  181. 
Enayme,     acetic,     composition     of     an 
(Alilairr),  a.,  ii,  623. 
alcoholic,  of  yeast  juice  (Harden  and 

Young),  A.,  i,  470. 
diastatic,  in  radishes  (Saiki),  A.,  ii, 

796. 
fat-splitting,  in  the  "  little  stomacli  " 
(Laqueur),  a.,  ii,  559. 
Enijme    action.      See    under    AfTinity, 
chemical. 


Enzymes  contained  in  food  and  their 
rdle  in  digestion  (Schettnert  and 
Grimmer),  A.,  ii,  462. 

which  participate  in  nuclein  meta- 
bolism (Jones  and  Austrian),  A., 
ii,  561  ;  (Schittenhelm),  A.,  ii, 
779. 

action  of  light  on,  in  oxygen  and 
in  hydrogen,  compared  with  the 
action  of  photodynamic  substances 
(Jodlbauer  and  v.  Tappeiner), 
A.,  i,  720. 

in  relation  to  concentrated  electric 
light  (Schmidt-Nielsen),  A.,  i, 
780. 

a  property  of  (DucLAUx),  A.,  ii,  660. 

physico-chemical  nature  and  activity 
of  (Marino  and  Sericano),  A.,  i, 
125. 

effect  of  heat  on  the  activity  of 
(Cramer  and  Bearn),  A.,  i,  780. 

laws  of  the  action  of,  and  hetero- 
geneous catalysis  (Henri),  A.,  ii, 
13. 

catalysis  by  (Senter),  A.,  ii,  220. 

action  of  compressed  gases  on  (Foa), 
A.,  ii,  696. 

action  of  quinine  on  (Laqueur),  A., 
ii,  870. 

decomposition  of  fats  by  (Fokin),  A., 
ii,  793. 

velocity  of  hydrolysis  of  fat  by  (Ka- 
nitz),  a.,  i,  328. 

synthetic  action  of  acids  contrasted 
with  that  of  (Armstrong),  A.,  i, 
127. 

rdle  of,  in  the  conversion  of  organic 
phosphorus  compounds  in  germin- 
ating seeds  (Zaleski),  A.,  ii,  881. 

of  lysins,  comparison  of  (Walker), 
A.,  i,  327. 

gelatinolytic  and  proteolytic,  method 
for  the  study  of  (Fermi),  A.,  i,  392. 

lipolytic,  behaviour  of  lecithin  to 
(Scmumoff-Simanowski  and  SiE- 
bek),  a.,  ii,  871. 

organic  and  inorganic,  comparison  be- 
tween (Berorll),  a.,  i,  56. 

pancrcalic,  influence  of  alcohol  on  the 
activity  of  (GiZEi/r),  A.,  ii,  373. 
influence  of  bile  on  (v.  Furth  and 

SciiiJTz),  A.,  ii,  871. 
action  of,  on  leucine  esters  (War- 
burg), A.,  ii,  691. 
formation     and     decomposition     cf 
esters  by  (Pottevin),  A.,  i,  917. 

proteolytic,  of  animal  tissue  juices  and 
of  intestinal  juice  (AnnERHAi.DKN 
and  Tekuuchi),  A.,  ii,  873. 
of  the  pyloric  and   duodenal  jui 
(Abderhai.des  and   Rona),  A., 
1  ii,  402, 
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Enzymes,  proteolytic,  action  of  (Abdeb- 

HALDEN     and      HuNTER),      A.,      il, 
782.  _ 
respiration,   formation   of,  in  injured 
bulbs    of    Allium    Cepa    (Kras- 
xossELSKi),  A.,  ii,  572. 
of  plants,  work  of,  under  different 
conditions    (Palladin),    A.,    ii, 
570. 
formation  of  different,  depending  on 
the  stage  of  development  of  plants 
(Palladin),  A.,  ii,  481. 
of   the    embryonic    alimentary   canal 

(Mendel),  A.,  ii,  181. 
of  the  csecum   (Scheunert),   A.,   ii, 

463. 
of  the  placenta  (Charrin  and  Gor- 
pil),  a.,  ii,  294. 
Enzymes.     See  also  : — 
Amylase. 
Cafalase. 
Chymosin. 
I)iastase8. 
Emulsin. 
Endotryptase. 
Enterokinase. 
Erepsin. 
Fibrin  ferment. 
Oummases. 
Invertase. 
Invertin. 
Lnctase. 
Lipase. 
Maltase. 
Nuclease. 
O.Tydases. 
Papain. 
Pepsin. 
Peroxydase. 
Reductases. 
Rennet  ferment. 
Rennin. 
Steapsin. 
Thrombin. 
Trypsin. 
Tyrosinase. 
Zj'mase. 
Ephedrine,  conversion  of,  into  i^-ephcdr- 
iiie  (Schmidt),  A.,  i,  602;  (Schmidt 
and  Emde),  A.,  i,  978. 
Ephedrine  and  i|'-Ephedrine  in  relation 
lo  the  cinnamylamine  bases  (Schmidt 
and  Emde),  A.,  i,  945. 
Epicblorohydrin,  condensation  of,  with 
I)hthalic  anhyilride  in  presence  of  ter- 
tiary bases  (Weinschenk),  A.,  i,  90. 
Epidote  from  near  Chiavric,  Condove,  in 
the  Valley  of  Susa  (Zambonini),  A., 
ii,  774. 
Epinephrine.     Roe  Adrenaline. 
Epithelium,  ciliated,  action  of  salt  solu- 
tions on  (Lillie),  A.,  ii,  869. 


Equation,  van  der  Waals',  applicability 
of,  to  the  solid  state  (Benedicks),  A., 
ii,  10. 
Equation  of  fluids,  numerical  studies  on 
the,    and    determination   of  the   con- 
stants a  and  h  (Friderich),   A.,  ii, 
427. 
Equation  of  state,  deduction  of  several 
common  formulje  from  a  general  (van 
Itersox),  a.,  ii,  11. 
EgriLiBRirM  : — 

Phase  rule,  methods  of  deducing  the 
(Btk),  a.,  ii,  339. 
significance  of  the  discontinuity  of 
dPjdT  in  the  application  of  the 
(Schiller),  A.,  ii,  218. 
is  the,  valid  in  the  case  of  colloids  I 
(Galeotti),  a.,  ii,  273. 
Equilibrium  of  physico-chemical  sys- 
tems,    static     character    of    the 
(Gorboff),  a.,  ii,  339. 
of  univariant  and  of  bivariant  sys- 
tems, displacement  of  the  (Sad- 
rel),  a.,  ii,  339. 
equation  of  an  ideal  entectic  curve 
in  a  ternary  system  and  the  use 
of    this   equation    in   calculating 
the     transition     temperatura     of 
two    isomerides    in    presence    of 
solution  (van  Laab),  A.,  ii,  270. 
the     system      diphenylamine     and 
carbon   dioxide    (Bl'chner),    A., 
ii,  731. 
Phases,    crystallised,     miscibility    of 
(J.aeger),  a.,  ii.  657. 
solid,  identification   of  (Hawlet), 
A.,  ii,  854. 
Three-phase  lines  in  chloral  alcoholate 
and  aniline  hydrochloride   (RoozE- 
BOOM  and  Leopold),  A.,  ii,  654. 
Equilibrium,      chemical.      See      under 

Affinity,  chemical. 
Equisetum    spermatoioids,    chemotaxis 

of  (LiDFORSs),  A.,  ii,  44. 
Erbium  salts,  absorption  spectra  of  solu- 
tions of  (Langlet),  a.,  ii,  713. 
Erepsin  (Cohnheim),  A.,  ii,  294. 
Ergosterol  (Ottolenghi),  A.,  ii,  202. 
Ergot,  constituents  of  (Krafkt),  A.,  i, 
979. 
clavine  a  new  constituent  of  (  Vahlen), 

A.,  i,  876. 
physiological    action  of  (Dale),   A., 

ii,  474. 
action   of,    on   the    alimentary    canal 
(MELTZKuand  Aver),  A.,  ii,  878. 
Ergotinine   (Krafft;  Tanret),  A,,  i, 

979. 
Eriodictyol  (Power  and  Tutin),  A.,  ii, 

8S5. 
Eriodictyon,    examination    of    (Power 
and  Tutix),  A  ,  ii,  885. 
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Eriohotyra  japonica,  nature  of  the  cyano- 
genetic    glucoside     in    the     seeds    of 
(HfiRissEY),  A.,  ii,  882. 
Erucic  acid,  action  of  hydrogen  bromide 
on  an  acetic  acid  solution  of  (Poxzio), 
A.,  i,  66. 
Erythrodextrin,  chloro-,  nonadeca-acetyl 
derivative  of  (Skraup,  Geinsperger, 
V,      Knaffl-Lenz,     M  enter,      and 
Sirk),  a.,  i,  67. 
Erythroxyanthraquinone  methyl    ether 
(Graebe   and   Bernhard),    A.,    i, 
865. 
naphthol   ethers.     See   l-Naphthoxy- 
anthraquinones. 
Ester  anhydrides  of  dibasic  acids  (Mol), 

A.,  i,  4. 
Esterification        (Goldschmidt      .  and 
Sunde),  A.,  ii,   219;  (Wegscheider 
and  Kailan),  A.,  ii,  340. 
Esters,  formation  and  decomposition  of, 
by  pancreatic  enzymes  (Pottevin), 
A.,  i,  917. 
critical     temperature    and    value    of 

^of  some  (Brown),  T.,  313;  P., 

39.  • 

hydrolysis  of  (Meyer),  A.,  i,  358. 
influence  of  chemical  constitution  on 

the  lipolytic  hydrolysis  of  (Kastlk), 

A.,  i,  548. 
reactions     of     double     decomposition 

between   alcohols  and   (Bruni  and 

CONTARDI),  A.,  i,  621. 
of  organic  acids,  behaviour  of,  when 

heated   with    orthophos[)horic   acid 

(Raikow    and    Tischkow),   A.,   i, 

83. 
of  fatty  acids,    action   of  sodium   on 

(BouvEAULT  and  Locquin),  A,,  i, 

782. 
acetylenic,      condensation     of,      with 

amines  (Moureu  and  Lazennbc), 

A.,  i,  956. 
Ethane,  s-tctra-   and   hexa-ch\oio-    pre- 
paration of  (Michel),  A.,  i,  550. 
nitro-,  formation  of  (Ray  and  Neogi), 

T.,  1901  ;  P.,  259. 
Ethanedicarboxylic  acid.     See  Succinic 

acid. 
Ether.     See  Ethyl  etlier. 
Etherates  of   magnesium  bromide   and 
iodide    (Menschutkin),    A.,    i,    131, 
132,  552. 
Ethers,  aromatic,  preparation  of  (MErr- 
i,er),  a.,  i,  497. 
mixed  fatty,  course  of  tlie  decomjiosi- 
tion    of,   by   hydrogen   iodide   (Mi- 
chael and  Wilson),  A.,  i,  620. 
See  also  Aminoacetals. 
Ethoxyacetaldehydesemicarbacone 
(LEUCHsand  GpioER),  A.,  i,  807, 


o-Ethoxyacrylic  acid,  j8-hydroxy-,  ethyl 

ester  (Johnson  and  McCollum),  A. 

i,  704. 
j3-Ethoxyacrylic  acid  and  its  ethyl  ester 

(Tschitschibabin),  a.,  i,  398. 
j3-Ethoxy-a-alanine  and   its  copper  salt 

(Leuchs  and  Geigek),  A.,  i,  806. 
j8-Ethoxy-;8-alkylacryloiiitriles,        syn- 
thesis of  (Moureu  and  Lazennec), 

A.,  i,  241. 
2'-Ethoxybenzophenone,      5:5'-dihromo- 

2-hydroxy-,  and  its  acetyl  derivative, 

phcnylliydrazone,    and  oxime   (Diels 

and  Rosenmund),  A.,  i,  673. 
1-Ethoxybenzylamine,  4-araino-,  and  its 

acyl  derivatives  (EiNHORNand  Mauer- 

mayek),  a.,  i,  251. 
Ethoxybromomethylthiazoline  (Gabriel 

and  Colman),  A.,  i,  889. 
4-Ethoxy-l-fsobutylplithalazine  (Wolb- 

ling),  a.,  i,  48. 
Ethoxycrotonic  acid  (Feist),  A.,  i,  332. 
5-Ethoxycytosine      and       5-Ethoxyrso- 

cytosine   (Johnson  and  McCollum), 

A.,  i,  705. 
Ethoxy- 10-diazophenanthrene  sulphates, 

2-    and     3-,    sodium    derivatives    of 

(Henstock),  T.,  1529  ;  P.,  236. 
5  -  Ethoxy- 1 : 1  -  dimethykj/c/ohexane,      3- 

hydroxy-    (Crossley  and    Eenouf), 

P.,  302. 
5-Ethoxy-2-ethylthiolpyrimidine,         6- 
amine  derivatives,  and  their  hydro- 
chlorides (Johnson  and  McCollum), 
A.,  i,  770. 

6-amino-  and  6-chloro-  (Johnson  and 
McCollum),  A.,  i,  704. 

6-thio-,  6-thiocyano-,  6-thiocarbamido- 
derivatives,  6-thiocarbimido-,  and 
6-thiocarbamate  derivatives  (JoHN- 
.soN  and  McCollum),  A.,  i,  768, 
769,  770. 
5-Ethoxy-2-ethylthiolpyrimidine-6- 

iminothiocarbonic    acid,    ethyl    ester 

(Johnson  and  McCollum),  A.,  i,  769. 
a-Ethoxyhexane,    i*-bromo-   and   C-iodo- 

(Du)Nneau),  a.,  i,  134. 
Ethoxyketo-.     Siv  Ketocthoxy-. 
i8-Ethoxylamino-;8-phenylpropionic  acid 

(Posner),  a.,  i,  955. 
Ethoxyl     groups,    replacement    of,    by 

alkyl  radicles  (Reform atsky).  A.,  i, 

136  ;  (Tschitschiuarin),  A,,  i,  397. 
/3-Etlioxy-a-methylacrylic  acid  and  its 

salts,  ethyl  ester,  and  compound  with 

bromine    (T.sciirr.sciiinARiN).    A.,    i, 

398;  (Emmekling  and  Kristeller), 

A.,  i,  623,  929. 
4-Ethoxy-a-naphthol(BAi)ia<MiEANiLiN. 

k  S(il)A-FAni:iK),  A.,  i,  951. 
Ethoxy/wnitrosodicyc/opentadiene 

(Rule),  T.,  1341  ;  P.,  235. 
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3-£thoxyphenanthraquinonemoao- 
oxime   (Henstock),    T.,    1530  ;    P., 
236. 
Ethoxyphenolsulphonic  acid (Schultz), 

A.,  i,  837. 
jj-Ethoxyphenylcamphorylimide     (cam- 
phcnal)  as  an  antipyretic  (Houghtox), 
A.,  ii,  188,  379. 
l-jw-Ethoxyplienyl-2:5-dimethylp3rrrole- 
3:4-dicarboxylic  acid,  ethyl  ester  and 
;[7-ethoxyanil     of     (Rossi),      A.,      i, 
982. 
2-Ethoxy  3-phenyli50oxazolidone    (Pos- 

NER),  A.,  i,  956. 
l-;;-Ethoxyphenylpyridinium    bromide, 

3-hydroxy-  (Komg),  A.,  i,  109. 
3-Ethoxy-a-pheiiyliireidopropioiiic  acid 

(Leuchs  an' I  Geigek),  A.,  i,  807. 
4-Ethoxypyridine      (Peratoner      and 

Azzarello),  a.,  i,  381. 
1-Ethoxyquinoline  and  its  )|^-ethyl  ether 

(Meyer),  A.,  i,  605. 
jj-Ethoxyselenophenol  (Taboukt),  A.,  i, 

S35. 
2-Ethoxytolyl  carbamide,      -4-thiocarb- 
amide,    -4-carbamic  acid,  t  thyl  ester, 
-4-hydrazine,    and     -4-(^-gluco6azone 
(Spiegel,  Muxblit,  and  Kaufmann), 
A.,i,.838. 
a-o-£thoxytiiphenylfaIgenic  acid  and  its 
fulgide  (Stobbe  and  Xettel).   A.,  i, 
279. 
4-£thoxyxyIyIenediamine,  1-nitro-,  and 
its    acyl    derivatives   (Eikhorn    and 
Mauermayer),  a.,  i,  250. 
Ethyl    alcohol    in    normal    blood    and 
tissues  (J'ork),  A.,  ii,  867. 
preparation   of  pure,  and  its  specific 
gravity  (Klason  and  Norlin),  A., 
i,  921. 
preparation   of  aldehyde-fre^?,  for  use 
in  oil  and  fat  analysis  (Dunlap), 
A.,  i,  393. 
infinence  of  the  oxidation  of,  on  the 
maturing     of    brandy     and     wine 
(Trili.at),  a.,    i,  476. 
action  of,  on  frog's  heart  (Dold),  A., 

ii,  558. 
influence  ff,    on  the  activity  of  the 
pancreatic   enzymes   (Gizelt),    A., 
ii,  373. 
test  for  (Kossa),  A.,  ii,  497. 
estimation,    of,    in    chloroform    ^Ai- 
ci.oux),  A.,  ii,  584. 
Ethyl   bromide,    chloride,   and    iodide, 
and  .<iomnofonn,  physiological  action 
of  ("Webstkr),  A,  ii,  566. 
tjwbutyl    sulphide    (Wuyts),    A.,     i, 

257. 
chlorocarbonate,  action  of,  on  aromatic 
glycines  (A.  and  L.    LvMikKE  and 
Hm-imkim    a.,  i,  245. 


Ethyl    ether,    rectification    of   officinal 
(GuicrES),  A.,  i,  724. 
distillation  of  (Swaab),  A.,  i,  922. 
rise  of  temperature  when  chlo'oforra 
is  mixed  with  (Rosenthaler),  A., 
i,  330. 
compounds  of,  with  magnesium  alkyl 
iodides  (Tschelinzeff),  A.,  i,  241. 
Ethyl  ether,  a/3)8-^rfchloro-  (Oddo  and 
Mameli),  a.,  i,  134,  619. 
rfmitro-,  pot;issium  and  bromo-,  deriv- 
atives   of     (Meisenheimkk      and 
ScHWARz),  A.,  i,  618. 
Ethyl  ether  anaesthesia,  acetonuria  fol- 
lowing (Baldwin),  A.,  ii,  108, 
Ethyl  nitrate,   hydrolysis    of    (Klason 
and  Carlson),  A.,  i,  787. 
nitrite,  formation  of  (Rat  andNEOGi), 

T.,  1901  ;  P.,  259, 
pentathiotricarbonate  (WiLLCOx),  A., 

i,  726, 
propenyl    ether     (Tschitschibabin), 
A.,  i,  398. 
£thyl-a-acetonaphthalide   and    its    di- 
nitro-derivative      and      nitrosoamine 
(Meldola),  T.,  1434. 
2-£thylaminobenzopheiione,  3:5-dtnitro- 

(Ullmaxx  and  Broido),  A.,  i,  188. 
4-Ethylamino-2:6-dioxypyrimidine    and 
it-s  isonitroso-derivative  (Merck),  A., 
i,  537. 
8-£thylaminopropaldehyde   and  its  di- 
ethylacetal  (^VoHL  and  Losanitsch), 
A.,  i,  107. 
Ethylaniline,      bromo-derivatives,    and 
their  perbromides  (Fries),  A.,  i,  647, 
hydroxy-,    preparation    of,     and    its 
ocarlioxylic  acid  (Badische  Axi- 
Lix-  &  Soda-Fabrik),  a.,  i,  736. 
6-£thylbarbituric   acid   (Merck),    A., 
i,  537. 
acidic  constants  of  (Wood),  T.,  1835. 
p-Ethylbentoylcarbinol  and  its  acetate 
and  chloride  and  their  semicarbazones 
(AUWER.S),  A.,  i,  962, 
Ethyl iVjbutyl.     See  ('.soHexane. 
Ethyl  /.v^ybutyl  ketone,  /3-chloro-  (Blaise 

and  Mai  re).  A.,  i,  142. 
a-£thylbatyrio    acid,  a-amino-,   copper 
salt,    and    its  nitrile  and    its    hydro- 
chloride (v.  GuLKWiTSCH  and  Was- 
Mf.s),  A.,  i,  410. 
o-Ethylbutyronitrile,    o-hydroxy-   (Ul- 

Ti^.K),  A.,  i,  6. 
2-Ethylcarveol.       See     2-Ethyl-A"-«(»)- 

niriitliadiene-2-ol. 
3  Ethylcinchonic  acid  and  2-hydroxy-, 
and  their  salts,  esters,  chlorides,  and 
amiilcs  (Mitlkrt).  A.,  i,  534. 
Ethylcusparine  and  its  hydrochloride 
and  i)latinichioride  (Beckurts  and 
Fuei""-  .    A  ,   i,   35. 
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2-Ethyl-p-cymene   (Klages    and    Som- 

WEii),  A.,  i,  567. 
5-Ethylcytosine  and  its    additive  salts 
(JoHNSox      and      Mexge),      A.,     i, 
986. 
Ethyl  /S-diethylaminoetliyl  and  3-piper- 
idinoethyl     ketones     (Blaise      and 
Maire),  a.,  i,  142. 
Ethyldihydrofuranone,         3-A-dihromo- 
and  -dichloTo-  (Simonis,  Maiibex,  and 
Mermod),  a.,  i,  32. 
Ethylene,  reaction  of,  with  bromine  at 
]ow  temperatures  (Plotnikoff),  A., 
ii,  12. 
tetrachloro-,   pyrogenic   behaviour  of 
(Joist  and  Lob),  A.,  i,  130. 
Ethylene    (^ibromide,  action   of,   on  p- 
nitrosodialkylanilines        (Torrey), 
A.,  i,  79. 
cyanide.     See  Succinonitrile. 
Ethylene  glycol,    solubility  of   various 
inorganic   salts    in  (Oech.sner    de 
Coninck),  a.,  i,  2. 
method      of      distinguishing,      from 
glycerol  (Oechsner  de  Coninck), 
A.,  i,  2. 
Ethylene  oxides,  aromatic   (Fourneau 

and  Tiffkneau),  A.,  i,  20. 
Ethyleneaniline,    interaction    of,    with 
thiocarbimides  (Davis),  T.,  713  ;  P., 
114. 
Ethylenediamine  chromate  and 

chromium  tetroxide  (Hofmann),  A., 
i,  805. 
Ethylenediamine       compounds       with 
chromium   oxalate  salts  (Pfeiffeii 
and    Trieschmann),    A.,    i,     71  ; 
(Pfeiffer,      Basci,      G.\ssmann, 
Haimann,     and     Trieschmann), 
A.,  ii,  615. 
with  cobaltammine     salts    (Werner 

and  Grun),  A.,  i,  70. 
with    cobalt  and    platinum    (Gross- 
mann      and      ScuiJcK),      A.,      i, 
485. 
with   metallic    thiocyanates    (Gross- 
MANN    and   ScHiJCK),    A.,    i,    629, 
630. 
with      palladium        (Gutbier      and 

Woernle),  a.,  i,  805. 
with  platinum    (Jokgensen),    A.,    i, 
338. 
Ethylenedicarboxylic    acids.     See    Fu- 

inaric  acid  and  Maleic  acid. 
Ethylenetoluidines,  interaction  of,  with 
tliincarhimidc's  (I)avik),  T.,   713;  P., 
lit. 
Ethylenetricarboxylic      acid,      methyl 
•  stcr   (AnkciiI  rz    and    Deschaueh), 
A.,  i,  728. 
9-Ethylfluorene  alcohol  (Ui.i.mann  and 
V.  WunsTEMnERGEu),  A.,  i,  77. 


l-Ethyl-6-c?/cZohexanone   and   ifs   semi- 

carbazone  (BouvEAULT  and  Chereau), 

A.,  i,  513. 
Ethylhomonarceine      (Tambach       and 

Jaeger),  A.,  i,  880. 
a-Ethyl-hydantoic  acid  and  -hydantoin 

(Gabriel),  A.,  i,  636. 
l-Ethylhydrocotarnine  and  its  additive 

.salts  and  5-bromo-derivative,  and   its 

oxidisation  (Freund  and  Reitz),  A., 

1,  600. 
9-Ethylidenefluorene     (Ullmann     and 

V.  Wurstemberger),  a.,  i,  77. 
o-Ethylidenehydantoin,    bromo-    (Gab- 

iukl),  a.,  i,  636. 
i-Ethylidenelactic    acid.       See     Lactic 

acid. 
;3-Ethyliminodipropaldehyde  tetraethyl- 

acetal  and  its  platinichloride  (Wohl, 

Hertzberg,  and  Losanitsch),  A.,  i, 

106. 
a-Ethylitaconic    acid     and     anhydride 

(Fighter  and  Schlaepfer),    A.,   i, 

399. 
o-Ethyl-lacturamic  acid  (Gabriel),  A., 

i,  636. 
Ethylmeconine  (Mermod  and  Slmonis), 

A.,  i,  303. 
2-Ethyl-A*''*(^)-menthadiene-2-ol       and 

-A2'"^'"*(^)-menthatriene   (Klages     and 

Sommer),  a.,  i,  567. 
A'-Ethylmeroquinenine  and   its  deriva- 
tives   (Koenigs,      Bernhart,      and 

Ibele),  a.,  i,  763. 
1-Ethylnaphthalene,   2A-dia,mwo-,  and 

its  3-carboxylic   acid   and   its    ethyl 

ester  and  their  additive  salts  (Atkin- 
son and  Thorpe),  T.,  1928  ;  P.,  282. 
o-iV-Ethylnaphthylamine,      2  A-dmitro- 

(Mei.dola),  T.,  1435  ;  P.,  245. 
Ethylnarceine  and   its  ethyl  ester  and 

their  salts   (Tambach  and  Jaeger), 

A.,  i,  879. 
7-Ethylpentane-/35a'-tricarboxylic  acid, 

esters  and  salts  (Sokolowsky),  A.,  i, 

138. 
9-Ethylphenanthrene    and    its    picrate 

(Pschokr),  a.,  i,  820. 
Ethylphenanthrenes,  a-  and  0-  (PscilOKR 

and  Karo),  a.,  i,  879. 
^>-Ethylphenylacetaldehyde      and       its 

seniicarbazone  (Aiiweks),  A.,  i,  963. 
Ethylpiperidine,    o-hydroxy-,    alkamino 

csti'rs      of       (Farbwerke       vorm, 

Meirter,   Lucir.s,  &  Bruning),  A., 

i,  846,  847. 
l-Ethylpiperidine-3-aldehyde   and     its 
platinichloritlc    (WoHL  and    Losa- 
nitsch), A.,  i,  107. 

diethylacetal  and  4-chloro-  (Wohi, 
Hertzberg,  and  Losanitsch^,  A., 
i,  106. 
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Ethylpivalic  acid  {aa-dimethylvahric 
acid),  j87-dibromo-,  action  of  alkali 
carbonates  on  (Courtot),  A.,  i, 
789. 
hydroxy-,  and  its  ethyl  ester,  .-salts, 
phenylcarbamate  and  acetyl  deriva- 
tive (Courtot),  a.,  i,  396. 
^-Ethyl-a-propylacrylic    acid    and     its 

salts  (Crichtox),  T.,  930  ;  P.,  162. 
Ethylpropylaniline,     2:4-e?initro-,     and 
Ethyli'sopropylaniline,  2:4:6-<rinitro-, 
synthesis  of  (Mulder),  A.,  i,  491. 
Ethyl  propyl  ketone,  /3-chloro-  (Blaise 

and  Maike),  A.,  i,  142. 
5-Ethylpyriinidine,  2:4:6-<niniino- 

(Mei'.ck),  a.,  i,  537. 
S-Ethylsalicylaldehyde  and    its    semi- 

carbazone  (AuwER.s),  A.,  i,  963. 
Ethylsulphuric  acid,  alkali  and  alkaline- 
earth  salts,  interaction  of,  with  alkali 
and  alkaline-earth  nitrites   (Ray  and 
Neogi),  T.,  1900;  P.,  2.59. 
l-Ethyl-A''-tetrahydropyridine-3-alde- 
hyde   and  its     nitrojihenylhydrazone, 
and    their  salts    and   oxiuie  and   its 
acetate     (Wohl,      Hkrtzberg,     and 
Lo-sAxS'Itsch),  a.,  i,  106;  (Wohl  and 
Losanitsch),  a.,  i,  107. 
Ethyltheophylline   and  its  additive  salts 

(.Schmidt  and  Schwabk),  A.,  i,  449. 
/3iJ/-EthyIthiocarbamido-o-ethylacrylic 
acid   (Johnson   and  Menge),   A.,  i, 
986. 
Ethylthiocodide  (Pschorr    and  Vogt- 

herr),  a.,  i,  878. 
Ethylthiolacetic     acid,     platinous    salt 

(Kambeug),  a.,  i,  791. 
3  Ethylthiol-5-ethylpyrimidine,  6- 

aniino-  and   6-cliloro-   (Johnson   and 
Mengk),  a.,  i,  986. 
2-£tliyltliiolpyrimidiiie,  6-amine  deriva- 
tives    and      their      hydrochlorides 
(Johnson,  Johns,  and  Heyl),  A., 
i,  771. 
6-chloro-5-iodo-  and  6-iodo-6-amino- 
(JoHNsoN  and  Johns),  A.,  i,  456. 
2Eth7lt1uophen,  influence  of  light  and 
heat  on  the  chlorination  and  bromina- 
tion  of  (Opolski),  A.,  i,  33. 
Ethyl-o-tolnidine,  hydroxy-  (Baoische 
Animn-    &    Soda-Fabkik),     A.,    i, 
736. 
Ethyl-z^-toloidine,       bromo-derivatives, 
and  their  perbromidcs  (Frie.s),  A.,  i, 
647. 
Ethyltripropylammoninm  iodide,  action 
of  cliloriiie  on  (Wkhnek),  T.,  1637  ; 
P.,  2.08. 
SEthyluracil.     See    2:6-Dioxy-5-ethyl- 

jiyriiiii<liiie. 
7-Ethylaraiiiil  (Mohlau  and  Litter), 
A  .  i.  nil. 


Ethyl  vinyl  ketone  (Blaise  and  Maire), 

A.,  i,  142. 
Etna,     radioactivity     of    products     of 

(Castori.va),  a.,  ii,  64. 
Eucharis     lobata,    coagulation    of    the 
swimming  plate   and   contractility   of 
(Lillie),  a.;  ii,  185. 
isoEugenol,  action  of  mercuric  acetate 
on  (B.albiano  and  Paolini),  A.,  i, 
187. 
nitro-,   and    its    bromo-    and    acetyl 
derivatives(Px:xEDDi:andCoMELLA), 
A.,  i,  950. 
Eumydrine,  toxicity  of  (Bertozzi),  A., 

ii,  475. 
Enropiom,  cathodic  phosphorescence  of 
(Urbain),  a.,  ii,  138. 
diluted  with  lime,  cathodic  phosphor- 
escence of  (Urbain),  A.,  ii,  510. 
Eatannin  and  its  acetyl    and    methyl 
derivatives  and  hydrate  (Thoms),  A.,  i, 
760. 
Ezalgin,   action    of   Xcssler's    solution 
(Raikow  and  Kulumow),  A.,  i,  112. 
Excretion  of  allautoiu  in  thymus  feed- 
ing (M'Lachlan  ;  Paton),  A.,  ii, 
470. 
of  amino-acids  in  gout  and  leucjemia 

(Lipstein),  a.,  ii,  109. 
of  antipyrine  (Jonescu),  A.,  ii,  565. 
of  creatine    and    creatinine    in    man 

(Klercker),  a.,  ii,  295. 
of   creatinine    (Koch),    A.,   ii,    108  ; 

(Closson),  a.,  ii,  471. 
of  creatinine  in  man  (Fekelharing, 
VAN     Hoogenhuyze,     and     Ver- 
pi.oegh),  a.,  ii,  40 ;  (van  Hoogen- 
huyze  and    Verploegh),    A.,    ii, 
186. 
of  inorganic  compounds  (Mendel  and 
Sicher;   Mendel    and  Closson), 
A.,  ii,  469. 
of  lactase  and  sugar  in   infants  with 

fistric    diseases    (Langstein    and 
teinitz),  a.,  ii,  187. 
of  nitrogen  and  chlorides,  influence  of 
the  intake  of  water  on  the  (Heilner), 
A.,  ii,  295. 
cutaneous,    of  nitrogenous  substances 

(Benedict).  A.,  ii,  107. 
of  endogenous   purine  substances   in 
man  (Maclbod  and  Haskins),  A., 
ii,  874. 
Excretion    of   endogenous   purine   sub- 
stances and  uric  acid  (Fauvel),  A., 
ii,  564. 
of  uric  acid,  influence  of  chocolate  and 
cotft-e  on  (Fauvel),  A.,  ii,  564. 
Expansion,  relation    Wtween    the   vari- 
ation of  electrical   resistance   and,    of 
monatomic  solids  (Bkonie\v.-<ki),  A., 
ii,  64§. 
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Expansion-coefficient  and  melting  point 

of  t]ie  solid  elements,  relation  between 

the(WiEBE),  A.,  ii,  331. 
Explosives,    use   of    the    nitrometer  in 

(Xewfield  and  Mabx),  A.,  ii,  628. 
Extraction  of  liquids,  new  apparatus  for 

the  (Mameli),  a.,  ii,  79. 
Extraction  apparatus  (Rogers),  A.,  ii, 
277  ;  (van  Leeuwen),  A.,  ii,  797. 

for  liquids  with  ether  (Bowman),  P., 
24. 
Extraction   cup,    improved   (Wakren), 

A.,  ii,  489. 
Eye.     See  Iris. 


Fabrics,  estimation  of  arsenic,    electro- 

lytically,  in  (Thorpe),  T.,  408  ;   P., 

73. 

Feeces,  bacteria  of.     See  Bacteria,  fa;cal. 

extraction  of  fat  from,  and  occurrence 

of  lecithin  in  (Long),  A.,  ii,   637  ; 

(Long  and  Johnson),  A.,  ii,  875. 
phosphorus  compounds  in  the  fat   of 

(Long  and  Johnson),  A.,  ii,  875. 
amount    of    sulphur-containing    sub- 
stances in  human  (v.  Oefele),  A., 

ii,  565, 
estimation   of  cholic   acid   in  human 

(v.  Oefele),  A.,  ii,  501. 

Faraday's   law,  validity  of,  for   metals 

yielding    ions     of     difi'erent    valency 

(Abegg  and  Shukoff),  A.,  ii,  596. 

Farmyard  manure.     See  under  Manure. 

Fat,  reagent  in  the  chemistry  of  (Twit- 

chell),  A.,  i,  331. 
action  of  synthetical  bile  acids  on  the 

pancreatic  decomposition   of  (Mag- 
nus), A.,  ii,  691. 
decomposition  of,  by  enzymes  (Fokin), 

A.,  ii,  793. 
velocity  of  hydrolysis  of,  by  enzymes 

(Kanitz),  a.,  i,  328. 
action   of  ozone   on   (Molinari    and 

SoNCiNi),  A.,  i,  792. 
from  faeces.     See  under  FfEces. 
intramuscular  and   extramuscular,    of 

the  principal  muscles  of  horses  and 

oxen  (Hefelmann  and  Mauz),  A., 

ii,  316. 
Dika,   from  seed  kernels  of  Irvingia 

(Lewkowitsch),  a.,  ii,  131. 
in  milk.     See  under  Milk. 
Surin  (Lewkowitsch),  A.,  ii,  205. 
of  the  palm  fruit  of  Surinam  (Sack), 

A.,  ii,  386. 
Tangkala,  from  Java,  examination  of 

(Schiioeper),  a.,  ii,  131. 
analysis  of  (Fahrion),  A.,  ii,  402. 

preparation  of  aldehyde-free  alcohol 
for  use  in  (Dvnlai*),  A.,  i,  393. 


Fat,  determination  of  the  saponification 
numberin  (Davidsohn  and  Weber), 
A.,  ii,  908. 
detection  of  foreign  colouring  matters 

in  (Fendler),  A.,  ii,  58. 
estimation   of,    in  cocoas   (Tschaplo- 
wiTZ),  A.,    ii,    404  ;  (Kikschner), 
A.,  ii,  502. 
estimation  of,  in  cream.     See  Cream, 
estimation  of  water  in  (Aschman  and 
Arend),  a.,  ii,  814. 
Fat   extraction   apparatus,    Foerster's, 
modification   of  (Pescheck),    A.,    ii, 
813. 
Feeding  with  artificial  nutriment  (Falta 
and  Noeggerath),  A.,  ii,  102. 
pituitary  (Thompson  and  Johnston), 
A.,  ii,  102. 
Felspar  as  manure  (Pkianischnikoff), 

A.,  ii,  47. 
Felspars,  isomorphism  and  thermal  pro- 
perties of  the  (Day  and  Allen),  A., 
ii,  177  ;  (van  Laar),  A.,  ii,  422. 
Fenchone,  action  of  sodamide  on  (Semm- 

ler),  a.,  i.  681. 
Fenchyl  alcohol,  constitution  of  (Konda- 

koff),  a.,  i,  520. 
Fermentation,  the  mechanism  of  (Arm- 
.strong),  a.,  i,  128. 
velocity  of  (Herzog),  A.,  ii,  698. 
production  of  methane  by  (Omelian- 

sky),  a.,  ii,  188. 
by   "  Acetondauerhefe,"   formation   of 
fusel   oil  in  (Pringsheim),  A.,   ii, 
880. 
of  milk  (Bli'menthal  and  Wolff), 

A.,  ii,  879. 
of  sugar-cane  products  (Browne),  A., 

ii,  381. 
acetic   acid   (Buchner  and  Gaunt), 

A.,  i,  920. 
alcoholic,  chemical  reactions  occurring 
during  (Buchner   and    Weisen- 
heimer),  a.,  ii,  790. 
by  yeast,  chemical  dynamics  of  (Sla- 

tor),  T.,  128. 
influence  of  peroxydase  on  (Bach), 

A.,  i,  470. 
fate   of  yeast  catalase    in    cell-free 
(Bach),  A.,  i,  470. 
lactic  acid  (Buchner   and   Mbisen- 
heimkr),  a.,  i,   919. 
Fermentation  process,    action   of   colo- 
phony during  the  (Effront),  A.,  ii, 
42. 
Fermentation  vats  (WENDEi^sTAnr  and 

Binz),  a.,  i,  432. 
Fermenting  liquids,  influence  of  metals 
on    (Nathan,    Schmid,   and  Fuchs), 
A.,  ii,  569. 
Ferments.     See  Enzymes. 
Fern  secretions  (Zopf),  A.,  i,  871. 
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Perric   and  Ferrous    componnds.      See 

under  IroD. 
Ferrocyanides,  preparation  of  hydrogen 

cyanide  from  (Feld),  A.,  i,  486. 
Ferrocyanide-violet,  formation  of  (HoF- 

MANN  and  Aknoldi),  a.,  i,  562. 
Ferromagnesian  titanates  (Crook   and 

Jones}.  A.,  ii,  459. 
Ferromanganese,  estimation  of  mangan- 
ese in  (Kietkeiber),  A.,  ii,  494. 

anodes  in  solutions  of  sodium  hydr- 
oxide (White),  A.,  ii,  725. 
Ferrosilicon,     poisoning    by    hydrogen 

phosphide  by  means  of  (Lehnkbrixg), 

A.,  ii,  664. 
Ferrotongstens,  pure  (ViGorROUX),  A., 

ii,  453. 
Fertilisers,  ammonification  and  nitrifica- 
tion of  some  (Fraps),  A.,  ii,  382. 
Fibre,   crude,   estimation    of   cellulose, 

lignin,  and  cutin  in  (Koxio),   A.,  ii, 

905. 
Fibres,  "Denji"and  "  Nzonogwi,"from 

British  Central  Africa,  A.,  ii,  247. 
Fibrin-ferment,  composition  of  (Nolf), 

A. ,  ii,  460. 
Fibrinogen,  influence  of  calcium  salts  on 

the  heat  coagulation  of  (Murray),  A., 

ii,  291. 
Fibrinoglobulin  (Huiskamp),  A.,  i,  54. 
Fibroferrite    from    Green    River,    Utah 

(Headden),  a.,  ii,  37. 
Fibroin,  silk,  formation  of  a  dipeptide  by 

hydrolysis  of  (Fischer  and  Abder- 

HALDEN),  A.,  i,  326,  718. 
Filter,    new    porcelaia    (Bulloch    and 

Craw),  A.,  ii,  662. 
Filter  tabes  for  collection  of  precipitates 

(Penfield  and  Bradley),  A.,  ii,  488. 
Firpene,     chlorohydrochloride,      hydro- 
chloride,      and       hydrobromide       of 

(Frankfortbr   and"  Frary),   A.,   i, 

970. 
Tiacher's  salt.      See  Potassium  cobalti- 

nitrite. 
Fish  respiration.     See  Respiration. 
Pishec,    blood    scrnm    of.      See    Blood 

serum. 
Flame,  Bunsen.     See  Bunsen  flame. 
Flames,  structure  of ;  lecture  experiment 
(Thikle),  a.,  ii,  661. 

•lectrical  conductivity  of  (Davidson), 
A.,  ii,  .325. 

emission  of  carbon  in  certain  (Aherio), 
A.,  ii,  440. 

non-luminous,    coloured    by  metallic 
salts    (Ki'rlbaum    and    Schulze), 
A.,  ii,  726. 
Tlask,   combined  suction  and  washing, 

with  three-way  cock  and  tube  reaching 

to  the  bottom  (Steinebach),  A.,  ii, 

48a. 


Flavellagic  acid  and  its  acetyl  and  benz- 
oyl derivatives  (Perkin),  T.,  252; 
P".,  42. 
reaction  of,  with  sulphuric  acid  (Per- 
KIX),  P.,  114. 
Flayonol,  6:2':4'-<rihydroxy-,  synthesis 
of,    and   its   tetra-acetyl   derivative 
(Bonifazi,    v.    Kostajjecki,    and 
Tambor),  a.,  i,  201. 
7:2':4'-<rihydroxy-,   dyeing  properties 
of,   and  its  tetra-acetyl  derivative 
(v.      Kostanecki,      Lampe,      and 
Triulzi),  a.,  i,  202. 
5:7:2':4'-<<:^rahydroxy-.     See  Morin. 
Flavopurpurin,   ethers  of  (Graebk  and 

Thode),  a.,  i,  863. 
Flavopurpurinimide  (Prud'homme),  A., 

i,  194. 
Flax,  common,    occurrence   of   phaseo- 
lunatin  in  (DuNSTAy,  Henry,   and 
Auld),  a.,  ii,  794. 
lime  factor  for  (Namikawa),  A.,  ii, 
892. 
Flesh,  chemistry  of  (Trowbridgk  and 
Grixdley),  a.,  ii,  374. 
study  of  the   phosphorus   content  of 
(E'mmett  and  Grindley),  A.,   ii, 
242. 
estimation    of    sulphurous    acid    in 
(Mentzel),  a.,  ii,  305. 
Flour,   action  of,  on  hydrogen  peroxide 
(Bremer),  A.,  ii,  587. 
bleaching  of  (Fleurent),  A.,  ii,  587. 
bleached,  examination  of  (Shaw),  A., 

ii,  712. 
estimation  of  organic  phosphorus  com- 
pounds in  (Arragon),  A.,  ii,  592. 
Flours,     microscopical    examination    of 
(Gastine),  a.,  ii,  587. 
optical   determination   of   gliadin    in 
(Marion),  A.,ii,  408. 
Flowers,  respiration  of  (Maiob),  A.,  ii, 

192. 
Fluidity  and  viscosity  (Bingham),  A., 

ii,  218. 
Fluorene  (Perkin),  T.,  252  ;  P.,  42. 
condensation  of,  with  aromatic   alde- 
hydes (Thiels  and  Henle),  A.,  i, 
571. 
action  of  bromine  on  (Schmidt  and 
Bauer),  A.,  i,  28. 
Fluorene  compounds  (Ullmanm  and  v. 
Wurste.miier(jer),  a.,  i,  76. 
formation  of,  from  phenantbrene  deriv- 
atives (ScHMiin'  and  Bauer),  A., 
i,  25. 
a-chlorinated,  removal  of  chlorine  from 
(Staudisoek),  a.,  i,  824. 
Fluorene-S-carboxylic  aeid,  9-hydroxy-, 
and  it^  bromo-  and  nitro-derivatives 
ami  isi<int>ride  (Schmidt  and  Baukb), 
A.,  i,  25. 
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Flaorenone  and  its  bromo-  and  nitro- 
derivatives  and  their  oximes,  phenyl- 
hydrazones,  and  seniicaibazones 
(Schmidt  and  Bauer),  A.,  i,  26,  28. 

action  of  bromine  on  (Schmidt  and 
Bauer),  A.,  i,  28. 

action  of  nitric  acid  on  (Schmidt  and 
Bauer),  A.,  i,  27. 
Fluorenone,  2:6:7 -trinmino-  and  2:6:7- 
trinitro;  and  its  oxime,  phenyl- 
hydrazone,  and  semicarbazone 
(Schmidt  and  Baiter),  A.,  i,  27. 

3-hydroxy-,  and  its  acyl  derivatives, 
oxime,  and  2-carboxylic  acid  and  its 
salts  and  methyl  ester  (Err era  and 
La  Spada),  a.,  i,  277. 

2:4-c?mitro-  (Ullmann  and  Broido), 
A.,  i,  188. 
Fluorenyl  alcohol  and  its  bromo-  and 
nitro-derivatives  and  their  acetates 
(Schmidt  and  Bauer),  A.,  i,  25. 

2:6:7-<riamino-,  and  its  hydrochloride 
and  picrate  (Schmidt  and  Bauer), 
A.,  i,  28. 
Fluorescein,  formation  of  (Meyer  and 
Pfotenhauer),  a.,  i,  23. 

constitution  of  (Noeltixg),  A.,  i,  23. 

and  its  derivatives,  relation  between 
the  ])hotochemical  action  of,  and 
their  intensity  of  fluorescence  and 
sensitiveness  to  light  (v.  TAPrEi- 
ner),  a.,  ii,  512. 
Fluorescence,  theory  of  (Kauffmann 
and  Grombach),  A.,  i,  284; 
(Woker),  a.,  ii,  511. 

and  colour,  relationship  of,  to  con- 
.stitution  (Silberrad),  T.,  1787  ; 
P.,  251. 

relation  between,  and  chemical  con- 
stitution of  organic  substances 
(France-sconi  and  Bargellini), 
A.,  ii,  714. 

of  dyes  (FormInek),  A.,  ii,  319. 
Fluorescent  substances,  dependence  of 
the  action  of,  on  theu'  concentration 
(JoDLBAUER  and    V.    Tappeiner), 
A.,  i,  511. 

action  of,  in  the  dark  (Jodlbauer), 
A.,  ii,  462. 

action  of,  on  toxins  (Jodlbauer  and 
v.  Tappeiner),  A.,  ii,  462. 
Fluorides.  See  under  Fluorine. 
Fluorine  in  the  thermal  springs  of 
Aaehen(SAHLBOM  and  Hinrich.sen), 
A.,  ii,  716,  798  ;  (Casares),  A.,  ii, 
896. 

occurrence  of,  in  mineral  waters  of  tlie 
Pyrenees  and  in  geysers  of  tlie 
Yellowstoiie  Park  (Casares),  A., 
ii,  80. 

action  of,  on  chlorine  (Lebeau),  A., 
ii,  739. 


Fluorine,  some  reactions  and  new  com- 
pounds  of  (Priueaux),    T.,    316; 
P.,  19. 
Hydrofluoric  acid  {Jcydrogen  fluoride) 

(Deussen),  a.,  ii,  531. 
Fluorides,     eliniination     and    alkali- 
metric  estimation  of  silicon  fluoride 
in  the  analysis  of  (Hileman),   A., 
ii,  798. 
Hydrofluosilicic    acid,     analysis     of 
(Schucht  and  Moller),  A.,   ii, 
901. 
titration  of  (Sahlbom  and  Hinrich- 
.sen), A.,  ii,  798. 
Fluorine,    the   etching  tests   for .  small 
amounts  of  (Woodman  and  Talbot), 
A.,  ii,  895. 
detection  of,  in  alimentary  sub.stances 
(Vila  and  Piettre),    A.,   i,    915; 
(Ville  and  Derrien),  A.,  ii,  390. 
estimation   of,    iodometrically   (Hile- 
man), A.,  ii,  895. 
See  also  Halogens. 
Fluorite   crystals   from   N^ris-les-Bains 

(Carles),  A.,  ii,  680. 
Fluoro- aromatic     compounds     (Holle- 

man),  a.,  i,  941. 
Fluorogen    groups    (Kauffmann    and 

Grombach),  A.,  i,  283. 
Fluorspar,   coloration  of  (Wohler  and 
Kasarnowski),  a.,  ii,  22. 
violet,  natural  and  artificial  coloration 
of  (Berthelot),  a.,  ii,  863. 
Fly  agaric  (Zkllner),  A.,  ii,  572. 
Fog,  diminution  of  the  mobility  of  iona 
in    (Elster    and    Geitel),    A.,    ii, 
652. 
Fog  formation,  phenomena  of,  in  super- 
saturated  mixtures   of  ethyl  alcohol 
and  air  (Barus),  A.,  ii,  651. 
Food,    enzymes   in,    and    their  r6le    in 
digestion  (Scheunert  and   Grim- 
mer), A.,  ii,  462. 
nutritive    value    of    the    non-proteid 
nitrogen  compounds  in   (Scuulze), 
A.,  ii,  248. 
human,    fresh-water  alga;   as  (Nami- 

kawa),  a.,  ii,  884. 
preserved.     See  Preserved  food, 
vegetable,  decomposition  of,  by  micro- 
organisms in  absence  of  air  (KoNio, 
Spiecker.mann,       and       Kuiten- 
keuler),  a.,  ii,  298. 
detection  and  estimation  of  boric  acid 

in  (Low),  A.,  ii,  629. 
detection  of  salicylic  acid  in  (Gorm 

A.,  ii,  313. 
method  of  estimating  the  popsin-soln  1 
nitrogen  of  (Stutzer,  Wanonkk, 
and  Kothe),  A.,  ii,  820. 
estimation  of   digestible    protcids  in 
(Stutzer),  A.,  ii,  820. 
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Food,  estimation  of  sodium  sulphite  in 

(Holley),  a.,  ii,  800. 
estimation     of     sulphurous     acid     in 

(Schumacher  and  Feder),  A.,  ii, 

124. 
Food-values,  new  method  of  indicating 

(Fisher),  A.,ii,  374. 
Formaldehyde,   presence   of,   in   certain 

foodstuffs  (Perrier),"A.,  ii,  906. 
formation  of,  duiing  the  destruction 

of  sugar  by  heating  (Trillat),  A., 

i,  234,  235,  401. 
decomix)sitiou  of,  by  tlie   silent  dis- 
charge (Russ),  A.,  i,  627. 
dissociation   constant   of  (H.   and  A.  • 

V.  Euler),  a.,  i,  140. 
condensation  of  (H.  and  A.  v.  Euler), 

A.,  i,  142,  143  ;  (LoKw),  A.,  i,  401. 
action        of,        on        as-dimethyl-^- 

phenylenediaminethiosulphonic  acid 

(Schmidt),  A.,  i,  711. 
reaction    between    /3-naphthol,    hydr- 

oxylaniine,  and  (Betti),  A.,  i,  653. 
action    of,    on    a-picoline   (Lipp    and 

Zirngibl),  A.,  i,  381. 
action  of,  on  potassium  permanganate 

(Fraxkforter  and  We.st),  A.,  i, 

929. 
formation  of  a  sugar  from  (H.  and  A. 

V.  Euler),  A.,  i,  142,  143;  (Loew), 

A.,  i,  401. 
physiological  action  of  (Jacobskn),  A., 

ii,  473. 
influence  of,  on  tlie  energy  of  increase, 

the   fermentation   energy,    and   the 

duration  of  generation  of  ditferent 

varieties    of    yeast    (Hirsch),    A., 

ii,  42. 
importance    of,   in   protecting   plants 

(Kock),  a.,  ii,  887. 
detection  of   (Golu.schmidt),  A.,  ii, 

132  ;  (Meth),  a.,  ii,  588. 
sensiti  ve  colour  reaction  for(Voi8ENET), 

A.,  ii,  59. 
colour     reaction    of,     with     proteids 

(Rose.mieim),  a.,  ii,  508. 
detection  of,  in  milk  (EicHHOLz),  A., 

ii,  59  ;  (Acree),  A.,  ii,  906. 
use  of  SchiH  's  reagent  for  the  detection 

of,  in  milk  (Utz),  A.,  ii,  206. 
detection,  <  stimation,  and  rate  of  dis- 

afiKjarunce  of,  in  milk  (Williams 

and  Sherma.n),  A.,  ii,  206. 
detection  of,  in  witch  hazel  (Puckner}, 

A.,  ii,  59. 
detection  of,  in  wines  (Schuch),  A., 

ii,  500. 
estimation  of  (Russ  and  LARjiSN),  A., 

ii,  816. 
estimation  of,  volumetrically  (Gross- 

MANN     and     AuFREcuT),    A.,    ii, 

634. 


Formaldehyde,  estimation  of  the  yield 
of,  iu  various  methods  of  liberating 
the  gas  for  the  disinfection  of  rooms 
(Base),  A.,  ii,.709. 
estimation  of  methyl  alcohol  in 
commercial  (Bl.\nk  and  Finken- 
beixer).  A.,  ii,  399. 
Formaldehyde  pastilles,  testing  (RiJST), 

A.,  ii,  312. 
Formaldehydesalphozylic     acid,    salts, 
preparation  of  (Badische  Axilix-  k 
Soda-Fabrik),  a.,  i,  480. 
zinc  salt  (Farbwerke  vorm.  Meister, 
Lucirs,  k  Bruxixg),  A.,  i,  802. 
Formamidylcamphoformeneaminecarb- 
oxylic  acid  (Tixgle  and  RoBixsox), 
A.,  i,  903. 
Formazyl,    uitro-,   interaction    of,    with 
carbon  disulphide  and  potassium  hydr- 
oxide (Ormerod),  p.,  206. 
Formhydrozamic    acid,   convei-sion    of, 
into    fulminic    acid  (Biddle),  A., 
i,  6. 
derivatives  of  (Biudle),  A.,  i,  340. 
Formic  acid,  mechanism  of  the  oxida- 
tion of  (Skrabal  and  Preiss),  A., 
ii,  658. 
hydrates  of  (Colles),  T.,  1250;  P., 

207.  • 
poisonous  action  of,  on  different  micro- 
organisms    (Hexxeberg),  a.,    ii, 
479. 
estimation  of  (Rupp),  A.,  ii,  907. 
estimation  of,  volumetrically  (Gnoss- 
MAXN  and  Aufrecht),  A.,  ii,  634; 
(Klein),  A.,  ii,  812. 
Formic  acid,  salts,  injurious  action  of, 
on  plants  (Aso),  A.,  ii,  887. 
preparation  of  oxalates  from  (Koepp 
k  Co.),  a.,  i,  4. 
cuprous  salt,  preparation  and  properties 
of  (Axoel),  T.,345;  P.,  58. 
Formic     acid,    allyl    ester,    action     of 
ammonia  and  amines  on  (VAX  RuM- 
BUROH),  A.,  i,  2. 
Formulae,  deduction  of  several  common, 
from  a  general  equation  of  state  (van 
Itekson),  a.,  ii,  11. 
Formylbutyric  acid,  ethyl  ester,  sodium 
derivative  (Johnson  and  Mexge),  A., 
i,  986. 
Formylglycine  (Fischer  and  Wakburo), 

A.,  i,  72. 
FormylglycoUic  acid,  ethyl  ester  (JouN- 

.sox  and  McCollum),  A.,  i,  769. 
Formyl-leacines,  preparation  of  (Fisch- 
er), A.,  i.  811. 
Formylleucines    and   -leacyl    chloride 

(Fischer  ami  Warbiiu;),  A.,  i,  72. 
Formylphenylacetic    acid,    ethyl   eater, 
constitution    of    (Michael),    A.,    i, 
179. 
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Forsterite,     preparation     of     (Allen,    | 

Wright,  and  Clement),  A.,  ii,  866. 
Freezing  point  of  a  mineral  water  of 
the  acid  carbonate  class,   direct  pro- 
portionality   between    the,    and    the 
composition   of   the  water   expressed 
in  terms  of  the  anhydrous  salts  and 
normal    carbonates    (Graux),  A.,  ii, 
148. 
Freezing  point  depression,  modification 
ofvan'tHofF's  theory  of  the  (Goebel), 
A.,  ii,  332. 
connection  between,  and  latent  heat  of 
fusion  (Drucker),  A.,  ii,  71. 
Friction  coefficients  of  gaseous  mixtures 

(Thiesen),  a.,  ii,  728. 
Frog's  heart.     See  Heart, 
kidney.     See  Kidney, 
nervous  system.     See  Nervous  system. 
f?-Fructose.     See  Lfevulose. 
Fruit    juices,     analyses    of    (Luhrig, 
Beythien,      Waters,  '    Jucke- 
NACK,    MoRSCHOCK,    and    DOMI- 
nikiewicz),  a.,  ii,   193. 
fermented  and  unfermented,  estima- 
tion of  malic  acid  and  .some  fixed 
acids  in  (Mestrezat),  A.,  ii,  635. 
products,  approximate   estimation    of 
commercial  glucose  in  (Lyon),  A., 
ii,  809. 
Fruits   of  certain  plants,   possibility  of 
accumulating    arsenic    in    (Gosio), 
A.,ii,  624. 
Styrian,    composition    of    (Hotter), 
A.,  ii,  796. 
Fucoxanthophyll  (Tsvett),  A.,  i,  873. 
Fuels,    apparatus    for     estimating     the 
calorific  value  of  (Schrefeld),  A., 
ii,  130. 
trustworthiness  of  the   calculation  of 
heating    values    of,    from    analyses 
(Mohr),  a.,  ii,  334. 
natural  solid,  estimation  of  moisture 

in  (Manzella),  A.,  ii,  489. 
See  also  Coal. 
Fnlgenic  acids,  anomalies  in  the  syn- 
thesis of  (SroBBEand  Badenhausen), 
A.,  i,  279. 
Fulgides,  colour   of,  and  of  other  un- 
•    saturated  compounds  (Stobbe),  A.,  i, 

960. 
Folminic  acid,  formation  of,  from  form- 
hydroxauiic  acid  (Biddlr),  A.,  i,  6. 
constitution  of  (Jovitschitsch),  A.,i, 

732. 
possil)lc  existence  of  esters  of  (Biddle), 
A.,  i,  340. 
Falvene  derivatives  (Tiiiele  and 
BiJJiNEu),  A.,  i,  569  ;  (Thiele  and 
Henle),  A.,  i,  571  ;  (Thiele  and 
RtfDioEK),  A.,  i,  586  ;  (Thikle,  Bal- 
iiORN,  and  Albkecht),  A.,  i,  639. 


Fumar  aldehyde,       bromo-,      and      its 
tetra-acetal  derivative  (Harries  and 
Krutzfeld),  a.,  i,  930. 
Fumaric     acid,     bromo-,    reactions    of 
(Lossen    and    Mendthal),    A.,     i, 
798. 
Fumarylglycidic     acid    and    its    salts, 
esters,     acid     chloride,     and     amide 
(LossEN,  Dueck,  Leopold,  Niehren- 
HEiM,  and  Schork),  A.,  i,  797. 
Fungi,    wood-destroying,    nutrition    of 
(MALE^-K0Vlc),  A.,  ii,  477. 
detection  and  estimation  of  trehalose 
in,  by  means  of  trehalase  (Harang), 
A.,  ii,  311. 
Fungus     which      decomposes      paraffin 

(Rahn),  a.,  ii,  479. 
Funnel,  delivery,  for  introducing  liquids 
under  increased  or  diminished  pres- 
sure (Bryan),  A.,  ii,  154. 
suction,  with  stretched  filter  (Lenz), 
A.,ii,  432. 
Furan    group,     Grignard   syntheses  in 
the    (Hale,  McNally,  and  Pater), 
A.,  i,  199. 
Furans,   researches    on    (Johnson  and 

Johns),  A.,  i,  874. 
Furfuralazine  picrate    (Ciusa),    A.,    i, 

962. 
Farfuraldehyde   (furfurol),   electrolytic 
reduction  of  (Law),  T.,  1517,  1526  ; 
P.,  237. 
arylamine  derivatives,  and  their  con- 
version   into    pyridine    compounds 
(Zincke  and  Mijhlhau.^en),  A.,  i, 
33  ;  (Konig  ;   Dieckmann,    Beck, 
and  SzELiNSKi),  A.,i,  109. 
compounds  of,  with  hydvoferrocyauic 
and  hydroferricyanic  acids  (Wage- 
ner  and  Tollens),  A.,  i,  149. 
Furfuraldoxime   peroxide   (PoNZio   and 

Busri),  A.,  i,  855. 
Furfurol.     See  Furfuraldehyde. 
Furfurylfluorene  (Thiele  and  Henle), 

A.,  i,  572. 
Furfurylidenefluorene      (Thiele     and 

Henle),  A.,  i,  572. 
Furfurylidenerhodanic    acid    (Bargel- 

LIM),  A.,  i,  384. 
a-Furfurylideneteraconic      acid.       See 

a-Furvl-55-diniethylfulgenic  acid. 
Furnaces,   electric.     See  under  Electro- 
chemistry. 
Furoin,  electrolytic  oxidation  of  (Law),    !i 

T.,1445  ;  P.  197. 
Furylacetone  and  its  oxime  and  semi- 

carhazonc  (Dakzkns),  A.,  i,  137. 
7-Furyl-A/3.aniylene  {$-2-fur!/l-a-methyl- 
^■dhylethiileiic  (Halk,  MgNally,  and 
I'ATKiO,  A.,  i,  199. 
2-Furyldiethylcarbinol    (Hale,       Jl  • 
Nally,  and  Pater),  A.,  i,  199. 
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a-Furyl-SS-dimethylfalgenic   acid   and 

-falgide  (Stobbe  and  Eckert),  A.,i, 

101. 
Fnrylene-2:5-bi8-dibenzylcarbmol     and 

-diphenylcarbinol     and     its     ethei-s 

(Hale,  McNally,  and  Patek),  A.,i, 

199. 
)8-Furyl-o-methylglycidic     acid,     ethyl 

ester  (Darzens),  A.,  i,  137. 
Fused  compounds,  dissociation  of  (Kre- 

MA^^•),  A.,  ii,  332. 
Fusel  oil,  formation  of,  in  fermentation 

by       "  Acetondauerhefe "      (Pkisgs- 

heim),  a.,  ii,  880. 


Gadic   acid,   rfthydroxy-,   and   Gadoleic 
acid  from  cod  liver  oil  (Bull),  A.,  i, 
925. 
Gadolininm,  ultra-violet  phosphorescence 
of  (Urbaix),  a.,  ii,  28  ;  (Crooke.s), 
A.,  ii,  360. 
oxide,  spectra  of,  mixed  with  europia 
and  lime  (L'KBAIN),  A.,  ii,  510. 
(^-Galactonic    acid,    synthetical    experi- 
ments with  (PAALand  Weidenkaff), 
A.,  i,  802. 
Galena   formed  during  the  eruption  of 
Vesuvius,  April,    1906   (Zamboxini), 
A.,  ii,  766. 
Galipidine  and  its  .salts  and  alkyl  lialoids 
(Beckurts  and  Frerich.s),  A.,  i,  35. 
Gallacetein,  Nencki  and  Sieber's,   syn- 
thesis of  (BClow  and  Schmid),  A., 
i,  300. 
Gallacetophenone,     condensation      pro- 
ducts  of  (RuPE  and  Veit),  A.,  i, 
435. 
dimethyl     ether    and    its    hydrazone 
(Perkix  and  Weizmann),  T.,  1654. 
Oallein  salts  and  hydrate  (Heller  and 

Lanokopf),  a.,  i,  671. 
Gallic  acid,  oxidation  of  (Perkin),  T., 
251  ;  P.,  41. 
condensation  of,  with   carbamide  and 
formaldehyde  or  with  formaldehyde 
and    urethanes    (Vo8WINKF,l),   A., 
i,  961. 
absorption     of,    by    organic     colloids 
(Djieai'ER  and  Wiij>o.n),  A.,  i,  777. 
trimetliyl     ether    and     its     chlori<ie 
(Peukin  and  Weizmaxn),  T.,  1655. 
Oallocyanin,  action  of  fornialdfhyde  on 
(Farbwkrke     vokm.     L.    Dukam), 
HroiEMN  k  Co.),  A.,  i,  873. 
Oallocyanin  dyes,  condensation  of,  with 
aminoHul  phonic  acids  (Gu  AS  ijmouoi.n), 
A.,  i,  59(3. 
Ckdlotannic  acid,  estimation  of,  in  tan- 
ning materials  (Manea),  A.,  ii,  504. 
XC.  ii. 


Gas,  new,  spectrum  of  a,  in  the  atmo- 
sphere (Schmidt),  A.,  ii,  821. 
Gas    analysis,   improvements    in    (Xo- 

wiCKi),  A.,  ii,  395. 
report   on    graduated    vessels   at    tlie 

Sixth    International    Congiess     for 

applied  chemistry  at   Kome,   1906, 

A.,  ii,  576. 
application  of  sodium  hyposulphite  in 

(Fbaxzex),  a.,  ii,  577. 
apparatus  (Hald.\ne),  A.,  ii,  121. 
Gases   present  in  rock-salt  and  in  the 

mud  volcanoes  of  Roumauia  (Costa- 

cuescu),  a.,  ii,  618. 
of  thermal  springs  (MorRExr),  A.,  ii, 

442  ;  (MovREU  and  Biqcarh),  A., 

ii,  685. 
pure,  preparation  of  (Moissan),   A., 

ii,  531. 
pump  for  the  extraction  and  transport 

of  (Anderlini),  a.,  ii,  605. 
new   apj)aratU3   for    storing   (Acree), 

A.,  ii,  304. 
ionisation  of  various,  by  the  a- particles 

of  radium  (Bragg),  A.,  ii,  322. 
spontaneous    ionisation   of   (Geitel), 

A.,  ii,  329,  518. 
connexion  between  the  critical  temjier- 

atures   of  vapours   and,    and   tlieir 

absorption     coeflBcients,     and     the 

viscosity    of  the    solvent    medium 

(Tate),  A.,  ii,  838. 
specific  heat  of  (Lussana),  A.,  ii,  70. 
expansion    of,  at    high   temperaturos 

(Jaquebod   and    Perrot),   A.,    ii, 

34. 
determination  of  the  coefficient  of  in- 
ternal friction  of,  by  a  new  method 

(Zempl£x),  a.,  ii,  272. 
diffusion  of  (Kassxer),  A.,  ii,  273. 
absorption  of,  by  charcoal  (Vaubel), 

A.,  ii,  738. 
regularity  in    the    absorption   of,    in 

liquids  (Winkler),  A.,  ii,  342. 
simplified  measurement  and  reduction 

of  (Rebexstorff),  a.,  ii,  487. 
simple  arrangement  for  passing,  into 

reacting   masses  -wliich   are   stirred 

by    a    turbine    (Burkheisbr    and 

Christie),  A.,  ii,  347. 
liquefied,    molecular     aggregation    of 

(Huxteu),  a.,  ii,  524. 
rare,  estimation  of,  in  natural  gaseous 

mixtures  (Moirf.u),  A.,  ii,  126. 
waste,  estimation  of  acids  in  (Henz), 

A.,  ii,  122. 
analysis  of,  rich  in  one  or  more  con- 
stituents (Stock  and  Nielsen),  A., 

ii,  894. 
Gaseoas-Uqnid  state,  the  (SciiOkakeff  ; 
S(  hCkareff  and  Tschuprowa),  A., 
ii,  271. 
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Gaseous  mixtures,  friction  of  (Thiesen), 
A.,  ii,  728. 
some  difficulties  in  tlie  estimation  of 
carbon  monoxide  in  (Gautier  and 
Clausmann),  a.,  ii,  251. 
natural,    estimation   of  rare   gases  in 
(MouKEU),  A.,  ii,  126. 
Gaseous     molecules,    the     mean     path 
traversed  by,  and  its  relation  to  the 
theory  of  diffusion  (Smoluchowski), 
A.,  ii,  652. 
Gaseous     substances,    absorption     and 
emission  lines   of  (Loeentz),    A.,  ii, 
209. 
Gas  generator,  new  (Schmidt  k  Cie.), 
A.,  ii,  433. 
for  hydrogen  sulphide,  hydrogen,  and 
other    gases    (Ford),    A.,   ii,    531  ; 
(Browne  and    Mehling),   A.,   ii, 
609. 
Gas    light,   incandescent,   influence   of, 
on  certain  pharmaceutical  preparations 
(Schoorl  and  van  den  Berg),  A., 
ii,  411. 
Gastric    juice,    human,    behaviour    of, 
under  normal  and  pathological  con- 
ditions  (Blum  and   Fuld),  A.^  ii, 
207. 
free  hydrochloric  acidinthe(DRESER), 
A.,  ii,  777. 
Gastric  secretion  (Edkins),  A.,  ii,  238. 
Gastrotoxic  serum  (Bolton),  A.,  ii,  688. 
Geikielite    from    Ceylon    (Crook     and 

Jones),  A.,  ii,  459. 
Gelatin,    liquefaction    of,    by    Bacillus 
cloacm  (MacConkey),  A.,  ii,  113. 
hydrolysis  of  (Skraup  and  Heckel), 

A.,  i,  124. 
decomposition  of  (Levene  and  Wal- 
lace),  A.,   i,   469  ;    (Levene  and 
Beatty),  a.,  i,  718. 
swelling   of,    in   salt    solutions   (OsT- 

wald),  a.,  i,  469. 
the    rendering    insoluble    of,    during 
photograpliic  development  (A.  and 
L.  LuMifeRE  and  Seyewetz),  A.,  i, 
614,  915. 
action  of  alums  and  aluminium  salts 
on  (A.  and  L.  LuMifeuK  and  Seye- 
wetz),  a.,  i,  916. 
action  of  radiuui  and  other  salts  on 

(RuuGE),  A.,  ii,  412. 
ditfusion  in  (Meveu),  A.,  ii,  105. 
"dichromated,"  wliicli  has  spontane- 
ously become  insoluble  in  tlie  dark, 
composition  of  (A.  and  L.  LuMitRK 
and  Sevkwktz),  A.,  i,  325. 
Gelatins,  preparation  of  (Sadikoff),  A., 
i,  777. 
animal.     See  Animal  gelatins. 
Oalatin  dynamites,  analysis  of  (Still- 
UA»  and  Austin),  A.,  ii,  585.  ' 


Gelatin  jelly,  constitution  of  (BechHold 

and  Zikgler),  A.,  ii,  738. 
Gelatinous  matters,    estimation  of,   by 
means  of  acetone  (BoRDAS  and  Tou- 
I'Lain),  a.,  ii,  639. 
Genital  products,  toxicity  of  (Loisel), 

a.,  ii,   112. 
Geraniol  and  its  tetrabromide  (v.  Soden 
and  TreFf),  A.,  i,  295. 
constitution   of  (Zeitschel),    A.,    i, 
521. 
Germination,  influence  of  the  absorption 
of  sugars  on  (Lubimenko),  A.,  ii, 
624. 
influence  of  light  on  the  absorption  of 
sugars    on    (Lubimenko),    A.,    ii, 
882. 
effect    of   impregnating     seeds     with 
nutritive  salts  on  (Kambeicskt^^),  A., 
ii,  481. 
action      of     aluminium      salts       on 
(Michkbls  and  de  Heen  ;  House 
and  GiKs),  A.,  ii,  191. 
effect  of  calcium   cyanamide  on   the 
energy  of  (Bartsch),  A.,  ii,  481. 
influence  of  electrodes  on  (MiCHKELS 

and  DE  Heen),  A.,  ii,  115. 
action  of  manganese  and  of  ozone  on 
(MiCHEELS  and  de  Heen),  A.,  ii, 
791. 
action  of  colloidal  solutions  of  tin  on 
(MiCHEELS  and  de  Heen),  A.,  ii, 
115. 
development      of     amylase      during 
(Eb'FRONt),  a.,  ii,  116. 
Ghedda-waz.     See  Wax. 
Gland,  mammary,  compounds  of  nucleic 
acid  Irom  tlie,  with  proteids  in 
relation  to  caseinogen  formation 
(Lobisch),  a.,  i,  719. 
of  the  cow,  nucleic  acid  from  the 
(Mandel  and  Levene),   A.,   i, 
125. 
parotid,  the  secretory  function  of  the, 

in  man  (Zebrowski),  A.,  ii,  103. 
prostrate,    new    pathogenic     bacillus 
isolated    from   an   enlarged    (Dud- 
geon), A.,  ii,  693. 
submaxillary,      oxygen     tension      in 

(Bauokokt),  a.,  ii,  178. 
sujjrareiial.     See  Suprarenal, 
thymus,   nucleic  acids  of  the  (Stbu- 
del),  a.,  i,  1'25. 
Glass,  fluorescence  of,  caused  by  radio- 
tellurium    (Greinacheh),    a.,    ii, 
410. 
didymium.     See  Didyrnium  glass. 
Glauberite,  formation  of,  at  83°  (van't 
lloFF,    Farup,  and   D'Ans),   A.,    ii, 
236. 
Olaueonite,  composition  of  (Collki'  and 
Lee),  a.,  ii,  370. 
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Glaaeophanic   acid,   methyl  and  ethyl 

ether-s   and  their  reactions   (Lieber- 

MAXx),  A.,  i,  556. 

Oliadin  and  its  preparations  (Bergell 

and  DoRPiNGHAUs),  A.,  i,  52. 

optical  rotation  of,  in  certain  organic 

solvents  (JlATHEWsoy),  A.,  i,  999. 
optical  rotation  and  density  of  solu- 
tions of  (Mathewson),  A.,  i,  545, 
999. 
monoamino-acids    of  (Abderhaldex 

and  Malexgreau),  A.,  i,  914. 
optical    determination    of,    in    flours 
(Marion),  A.,  ii,  408. 
Globulin,  artilicial  change  of    albumin 
into  (Moll),  A.,  i,  53. 
solubility  of,  in  magnesium  sulphate, 
influence  of  temperature  on  (Gale- 
OTTi),  A.,  i,  912. 
Olobulina  (Mellasby),  A.,  i,  122. 
polymerisation  of  (Taylor),  A.,  i,  467. 
as  colloidal  solutions  (Hardy),  A.,  i, 
121. 
Glow    discharge.     See    under    Electro- 
chemistry. 
Glncinum  {beryllium)  hydroxide,  trans- 
formation of,  into  a  form  s^-aringly 
soluble   or  insoluble   in   alkaUs  or 
acids  (van  Oordt),  A.,  ii,  447. 
sulphate, hydrates  of  (Lbvi-Malvaxo), 
A.,  ii,  165. 
Glacinum,  estimation  of  (Glassman'N), 
A.,  ii,  902. 
separation  of,  from  aluminium  (Glass- 
MA.v.N),  A. ,  ii,  902. 
d-Glaconic  acid,  syntheses  with  (Paal 

and  HuRN-STElx),  A.,  i,  400,  802. 
Glacoproteins,  true  nature  of,  obtained 
by   Schtitzenberger   in   the  decompo- 
sition of  proteid  matter  (Hugounexq 
and  Morel),  A.,  i,  719. 
a-Glucoproteini,    Lepierre's,     the     true 
nature  of  (Galimard,  L^COMBE,  and 
Morel),  A.,  i,  776. 
Glacosaminecarbozylie  acid,  ethyl  ester, 
and  its  behaviour  in  the  system  of  a 
dog  suffering  from  pancreas-diabetes 
(Fobschbach),  a.,  ii,  788. 
/3-Glacosan        (Voxgerichten        and 

Muller),  a.,  i,  198. 
(^-GlucoM.     See  Dextrose. 
OlacoM,  commercial,  approximate  esti- 
mation of,  in  fruit  products  (Lyon), 
A.,  ii,  809. 
i2-01aeoMpUoroglacinol  and  its  disazo- 
com[touuds       (VoNGRRicaTKK      and 
Ml'LLER),  A.,  i,  198. 
Olneoside,  cyanogenetic,  in  the  seeds  of 
Eriobotyra  japonica,  nature  of  the 
(H^RissKY)  A.,  ii,  882. 
from  Prunua  Lawroccrcuut  (Htaia- 
SET),  A.,  i,  31. 


Glacosides,  clianges  of  refractive  proper- 
ties of,  produced  by  acids,  bacteria, 
and     ferments     (Oberxiayer     and 
Pick),  A.,  ii,  100. 
hydrolytic  activity  of  liver  histozymes 
and  enzymes    on    some    (Gonner- 
MANN),  A.,  i,  780. 
benzaldehyde  derivatives  of  (Albkrda 
VAN   Ekensteis  and  Blanksjca), 
A.,  i,  511. 
alkylated,  addition  of  alkyl  haloids 
to  (Irvine  and  Moodie),  T.,  1578  ; 
P.,  204. 
cyanogenetic,  in  various  plants  (DtJK- 
STAN,  Henry,  andAuLo),  A-,  ii, 
794,  795  ;  (Hebert),  A.,  ii,  882. 
in  some  Belgian  plants  (JiTSCHY),  A., 

ii,  882. 
occurrence  of,in  orchids(GciQXAlU)), 

A.,  ii,  119. 
otPhaseolus  /<ina^i«  (Robertson  and 
"\VYNNE),A.,ii,  112;  (Gcignard), 
A.,  ii,  301;  (Kohs-Abrest),A.,  ii, 
625. 
occurrence   of,  in   Rosaceae    (Gcig- 
nard), A.,  ii,  795. 
formation  and  quantitative  variations 
of,  in    Sambiicics   nigra   (GuiG- 
nard),  a.,  ii,  118. 
reactions  of  (Reichard),  A.,  ii,  818. 
behaviour  of  Nessler's  reagent  towards 

some  (Rosenthaler),  A.,  ii,  911. 
detection  of,    in  plants  by  means  of 
emulsin     (Bocrquelot),      A.,     ii, 
386. 
/3-Glacosides,     action     of    emulsin    on 

(Ryan  and  Ebrill),  A.,  i,  918. 
Glacosides.     See  also  : — 
Aloe-emodin. 
Amygdalin. 
Arbutin. 
\|/-Baptigenin. 
i/z-Baptisin. 
Convallamarin. 
Digitoiin. 
Elaterin, 

Gypsophila-sapouin. 
Indican. 
Kaernpferitrin. 
Phaseolunatin. 
Phloridzin. 
Prulaurasin. 
Salicin. 
Sapogenin. 
Sai>onin. 
Sipoloiii). 
Scarnmonin. 
Solanin. 
Syringin. 
Taxicjitia. 
Tutin. 
Vitexin. 
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Glues,  measurement  of  the  gelatinising 
points  and  specific  gravities  of  solu- 
tions of  various  (Winkelblech),  A., 
ii,  639. 
Glutaconaldehydedianilide,  a-liydroxy-, 
hyiirobiomiile  of  (ZiNCKE  and  MiJHL- 
hausen),  a.,  i,  33  ;  (Koxig  ;  Dieck- 
MANN,  15eck,  and  Szelinski),  A.,  i, 
109. 
Glutaconaldehydedi  jo-chloroanilide, 
hydroxj'^-,    hydrochloride   of    (Dieck- 
MANN,  Beck,  and  Szelinski),  A.,  i, 
110. 
GIutacoiialdehydedi-;)-phenetidide,       o- 
hydroxv-,  hydrobromide  of  (Koxig), 
A.,  i,  109. 
Glutaconic      acid      (Ruhemann),     P., 
137  ;    (RoGERSON   and  ThokpeV    P., 
146. 
Glutaconimide      derivatives,     invcrtive 

l)o\ver  of  (Torrese),  A.,  i,  531. 
Glutamic   acid    from    various    proteids 
(O.SBORNE     and     Gilbert),     A.,     i, 
324. 
Glutamine.specilic  rotation  of  (Schulze), 

A.,  i,  813. 
Glutaric   acid    and   aa -dicja.no-,    ethyl 
ester    (HiGSox    and  Thorpe),   T., 
1458. 
a;8-rfihydroxy-,  and  its  calcium  salt, 
and     lactone     (Kiliani),     A.,      i, 
66. 
Gluten,  crude  (Norton),  A.,  i,  324. 
nionoamino-acids    of   (Abderhalden 
and  Malengreau),  A.,  i,  914. 
Glyceric  acid,  a-  and  j3-thio-,  o[)tically 
active  (Neuberg  and  Ascher),  A.,  i, 
937. 
"Glycerins,   pure,"   arsenic  in    (Gali- 

MAKD  and  Verdier),  A.,  ii,  306. 
Glycerol,     method     of     distinguishing 
ethylene  glycol  from  (Oechsxer  de 
Coninck),  a.,  i,  2. 
action  of  ammonia  and  amines  on  the 
formic  esters  of  (van  Romburgh  and 
VAN  Dorssrn),  a.,  i,  3. 
in    blood    and    its    investigation    by 
Zeisel's  iodide  method  (Tangl  and 
Weiser),  a.,  ii,  868. 
tests    for  the   purity    of   commercial 

(Schmatolla),  a.,  ii,  585. 
chemical   and   physical    methods    for 
the  analysis  of  pure  dilute  aejueous 
solutions  of  (Hexkel  and  KoTn), 
A.,  ii,  129. 
estimation  of,   by   distillation  (Jans- 
sEXs),  A.,  ii,  808. 
Glycerol,     nitre-.     See     Glyceryl     tri- 

nitrate. 
Olycerose,  new  method  of  formation  of 

(Taruoi),  A.,  ii,  631. 
Glyceryl  irt'formate.     See  Triformin. 


I   Glyceryl  nitrate,   freezing   and  melting 
i  points  of  (East),  A.,  i,  922. 

trinitrate  (nitroglycerol),  hydrolysis 
of  (SiLBERRAD  and  Farmer),  T., 
1759  ;  P.,  270. 
estimation  of,  in  cordite  (Silberrad, 
Phillips,  and  Merriman),  A., 
ii,  633. 
c?-Glycerylphosphoric  acid  (Mayer),  A., 

i,  919. 
Glycerylphosphoric   acids,  natural  and 
synthetical,   relation  between  (Tutin 
and  Hann),  T.,  1749;  P.,  273. 
Glycidic  acids,  oj3-disubstituted,  esters, 
synthesis  of,  and  the  ketones  from 
them  (Darzexs),  A.,  i,  137. 
j8;8-(lisubstituted,  esters,  preparation  of 
(DARZEXSaudLEFfiBURE),A.,  i,430. 
a;S-trisubstituted,    esters,    method    of 
synthesising,  and  the  ketones  from 
them  (Darzens),  A.,  i,  62. 
Glycine  {aminoacetic  acid),   amount  of, 
from  casein  (Skraup),  A.,  i,  123  ; 
(Abderhalden  and  Hunter),  A., 
i,  545. 
amount  of,  in  milk  proteids  (Abder- 
halden and  Hunter),  A.,  i,  545. 
methyl  derivatives,  affinity  constants 
of     (Johnston),      A.,     ii,      733  ; 
(Walker),  A.,  ii,  735. 
Glycine      anhydride,      preparation     of 

(Fischer),  A.,  i,  811. 
Glycine  picrate  (Levene),  A.,  i,  403. 
Glycinecarboxylic  acid  and  its  aidiydr- 

ide  (Leuchs),  a.,  i,  236. 
Glycines,     aromatic,    action     of    ethyl 
chlorocarbonate      on      (A.     and      L. 
LuMifeRE  and  Barrier),  A.,  i,  245. 
Glycocholic   acid,    synthesis  of  (BoxDl 
and  Muller),  A.,  i,  633. 
and  taurocholic  acid,  action  of,  on  the 
pancreatic     decomposition    of     fats 
(Magnus),  A.,  ii,  691. 
Glycocyamine      and      Glycocyamidine 

picrates  (Jaffi^),  A.,  ii,  783. 
Glycogen,  distribution  of,  in  horse-flesh 
(HEFELMANNandMAUZ),A.,  ii,  242. 
in  pathologicalcases  (Lubarsch),  A., 

ii,  471. 
post-mortem  disappearance  of,  in   the 

muscles  (KiscH),  A.,  ii,  562. 
action  of  acetic   anhydride   .saturatr  i 
with  hydrogen  chloride  on  (Skrai 

GEINSPEItGER,      V.       KNAFFL-LEN 

Menter,  and  Sirk),  A.,  i,  68. 
muscular,    action    of    adrenaline    on 

(Gatin-Gruzewska),  a.,  ii,  566. 
analysis  (PflOoer),  A.,  ii,  240. 
detection  of,  in  horse  and  fatal  flc>]» 

(Martin),  A.,  ii,  408. 
estimation  of  (DESMOULifeREs),  A.,  ii, 

401  ;  (PFLiJOEB),  A.,  ii,  812. 
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Glycol.     See  Ethylene  glycol. 
Glycol,   CgHi-Oj,   from  methyleneeyclo- 
heptane  (Wallach  and  Kohler), 
A.,  i,  818. 
C10H20O.2    (two),   from  the  lactones  of 
a-  and  3-fencholeuic    acids    (Semm- 
lkr),  a.,  i,  785. 
C10H20O2,  and  its  oxide,  from  the  lac- 
tone of  pulegenic  acid  (Semmler), 
A.,  i,  785. 
Glycols,   s-disecondary,    preparation    of 
(BouvKAULT   and    LocQUix),    A.,    i, 
783. 
a  Glycols,  migration  of  the  phenyl  group 
in  (TiFFENEAU),  A.,  i,  662.' 
secondary-tertiary,  transformation  of, 
into  ketones  (Tiffexeau  and  DoR- 
lexcourt),  a.,  i,  724. 
Glycols,  7-,  5-,  €-,  &c.,  and  their  deriv- 
atives, preparation  of,  from  the  cor- 
resjwndiiig  lactones  (Semmler),  A., 
i,  784. 
formic  esters,  action  of  ammonia  and 
amines  on    (van    Rom  burgh    and 
VAX  Dor-ssen),  a.,  i,  3. 
GlycoUic  acid,  thio-,  and  its  ethyl  ester, 
amide,  salts,   and  metallic  deriv- 
atives  (Ki,A.sox    and    Carl.son), 
A.,   i,    232;  (Biilmaxn),  A.,  i, 
625. 
antimony  derivative  of,  and  its  salts 
(Ramberg),  a.,  i,  .396. 
Glycollide,   thio-    (Klasox  and  Carl- 
sun),  A.,  i,  232. 
Glycollyltropeine  and  its  additive  salts 
(.Idwett  and  Hanx),  T.,  360  ;  P.,  61. 
Glycolysis     (Rapoport),     A.,     ii,    40; 

(Coiinheim),  a.,  ii,  292. 
Glycosuria.     See  Diabetes. 
Glycuronic  acid  of  blood  corpuscles  {Lt- 

riXE  and  Boulud),  A.,  ii,  238. 
Glycuronic  acids,  conjugated,  the  glucos- 
idt-  structure  of  (Hildebraxdt),  A., 
i,  S4. 
Glycyl-Meucine  and  -tyrosine  anhydr- 
ides  (Fischer    and   Abderhalde.s), 
A.,  i,  719. 
3  Glycyl  2  methylindole.     See  3-Acetyl- 

2-iiiethylindole,  amino-. 
Olycyl-proline  anhydride  in  the  decom- 
position products  of  gelatin  (Levene 
and  Wallace),  A.,  i,  469  ;  (Levkxe 
and  Beattv),  A.,  i,  718. 
Olyoxime  peroxide  and  its  salts  (Jovit- 

8CIIITSCII),  A.,  i,  732. 
Olyoxime  peroxide-carbozylic  acids  and 
then-    salts    (.lovrisi  hi iscH j.    A.,    i, 
732. 
Glyoxime-peroxide-dicarboxylic       acid, 

ethyl  fster  (Wahl),  A.,  i,  624. 
Olyoximines,   cobalt    salts   of   (TacHU- 
oakkf),  A.,  i,  814. 


Glyoxylamide,   azine  and   oxamic   acid 
hydrazone  of  (CcRTirs,   Darapsky, 
aiid  Muller),  a.,  i,  939. 
Glyoxylic  acid,  occurrence  of,  in  urine 

(IXADA),  A.,  ii,  109. 
formation  of  (Dakix),  A.,  ii,  374. 
detection   and   physiological  relations 

of  (Schloss),  a.,  ii,  785. 
Glyoxylic   acid,   ethyl  ester,   action   of 
ammonia       on       (SiMOX        and 
Chavaxxe),  a.,  i,  396. 

action  of  carbamide  and  of  urethane 
on  (SiMOX  and  Chavaxxe),  A.,  i, 
636. 
Gold  in  the  trias  of  Meurthe-et- Moselle 

(L.A.rR),  A.,  ii,  556. 
crystallised,    from     Pralorgnan,     Val 

d'Aosta     (Millosevich),     A.,     ii, 

368. 
precipitation   of  metallic   (Jameson), 

A.,  ii,  35. 
electrolytic  precipitation  of,  with  the 

use  of  a  rotating  anode  (Withrow), 

A.,  ii,  903. 
electrolytic      precipitation     of,     from 

cyanide  solutions  (Neumann),  A., 

ii,  764. 
colloidal,  history  of  (Vanino),  A.,  ii, 

618. 
hydrosols,  production  of,  by  ethereal 

oils  (Vanino  and  Hartl),  A.,  ii, 

367. 
melting  point  of  (Jaquerod  and  Per- 

rot),  a.,  ii,  34. 
distillation  of  (Moissax),  A.,  ii,  92. 
thiocarbamide  as  a  solvent  for  (Moir), 

T.,  1345;  P.,  105,  164. 
Gold  alloys  with  antimony  and  with  bis- 
muth (Vogel),  a.,  ii,  679. 
with  cadmium  (Vogel),  A.,  ii,  288. 
with  copper  and  tin  (Moiss.\x),  A.,  ii, 

92. 
with  zinc  (Vogel),  A.,  ii,  287. 
Gold  parple  [piirple  of  Cassiiis),  new  pre- 

p.iration  of  (Moissan),  A.,  ii,  92. 
Aoroas  bromide,  chloride,  and  iodide, 

compounds      of,      with      ammonia 

(Meyer),  A.,  ii,  664. 
Auric    chloride,   comp  lund    of,    with 

hydrogen  chloride  {hydrogen  auri- 

chlorUie)  (SciiMirn),  A.,  ii,  862. 
Auryl     barium      oxide,     crystallised 

(Weigand),  A.,  i,  136. 
Gold    and    platinum,    detection    of,    in 

inorganic  analysis  (Petersen),  A., 

ii,  583. 
estimation  of  (Golu.schmidt  ;  Doxau), 

A.,  ii,  309. 
estimation  of  small  amounts  of,  colori- 

metricnlly  (Max.son),  A.,  ii,  496. 
Gold  nuclei,  amicroscopic  (Z.siumonut), 
A.,  ii,  679. 
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Gold- thiocarb  amide  chloride  and  sulphate 

(Moir),  T.,  1346;  P.,  105,  164. 
Gondic   acid   from   the  gum  of  Cochlo- 
.  spcrmum  Gossvpium  (Robinson),  T., 

1497;  P.,  242!^ 
Gonystylol  and  Gonystylene  from  Gony- 
stylus    Miquelianus   (Eyken),   A.,    i, 
298. 
Gorceixite  from  the  diamantiferous  sands 

of  Brazil  (Hussak),  A.,  ii,  767. 
Gout,  excretion  of  amino-acids  in  (Lip- 
stein),  A.,  ii,  109. 
Grapes    from     Schariare,    Persia     (Le- 
comte),  a.,  ii,  625. 
effect  of  improving,  on  their  composi- 
tion (Curyel),  a.,  ii,  46. 
dried,  used  in  the  preparation  of  To- 
kay wine,    composition   of  (Kkam- 
pky),  a.,  ii,  119. 
Graphite,  production   of,    from   metallic 
carbides  (Frank),  A.,  ii,  21. 
influence  of  foreign   elements  on  the 
separation  of,  from  cast  iron  (WusT, 
Kreiten,  and  PuTz),  A.,  ii,  3G2. 
Greenheart,  Surinam,   yellow  colouring 
matter    in     (Bloemendal),     A.,     i, 
873. 
Grignard's  reaction  (Meyer  and  Togel), 
A.,  i,  757. 
theory  of  (Abegg),  A. ,  i,  57. 
application   of,    for    asymmetric    syn- 
theses  (McKenzie),   T.,   365  ;    P., 
61  ;    (McKenzie  and  Wren),  T., 
688;  P.,  107. 
Grignard's  reagent,  action  of,  on  o-  or 
7-aldehydo-acids    (SiMONis,    Mar- 
ben,  and  Mermod),  A.,  i,  32. 
See    also     Magnesium     organic    com- 
pounds. 
Grindelia,  examination  of  (Power  and 

TuTiN),  A.,  ii,  885. 
Groups,    functional   (reactive),  relations 
between,  in  remote  positions  (Blaise 
and  Houillon),  A.,  i,  692,  764. 
Growth,  influence  of  diet  on  (Watson 

and  Hunter),  A.,  ii,  101,  239. 
Guaiacol,  4-amino-,  and  3-nitro-4-amino-, 
and  their  acyl  derivatives,  and  3:4- 
rfi'amino-   (Ficiiter  and   Schwab), 
A.,  i,  842. 
5-nitro-  (Paul),  A.,  i,  843. 
thio-,  and  its  xanthate  (Mautiiner), 
A.,  i,  421. 
GnaiacolmonoBulphonic  acids,  constitu- 
tion of(PATL),  A.,  i,  843. 
Gnaiaconic  acids  (Kkiiter),  A.,  i,  443. 
/S-Guaiacoxy-jS-phenylacrylamide 

(MoviiEU  and  Lazennec),  A.,  i,  432. 
/3-Guaiacoxy-/3-phenyIacrylonitrile 

(MouiiEu  aiicl  Lazennec),  A.,  i,  276. 
Oaaiacum-blne  (Riciitbr),  A.,  i,  443. 
Gnaiacum  resin  (Kiciiter),  A.,  i,  44^. 


Guaiol,   presence  of,   in  an  odoriferous 
wood  from  New  Guinea  (Eyken),  A., 
i,  295. 
Guanidine  and  its  derivatives,  condens- 
ation of,  with  malonouitrile  and  its 
alkyl  homologues  (Merck),   A.,   i, 
537. 
picrate,   probable    stereoisomerism   of 
nitrogen  in    (v.    Cordier),   A.,   i, 
486  ;  (v.  Gulewitsch),  A.,  i,  637. 
detection   of    (Ackermann),    A.,    ii, 
505. 
Guanidine,  amino-,  preparation  of,  from 
nitroguanidine      (Boehringer      & 
Sohne),  a.,  i,  637. 
cyano-.     See  Dicyanodiamide. 
nitroso-,  Thiele's,  metallic  derivatives 
of  (Tschugaeff),  a.,  i,  984. 
Guanine,  preparation  of  (Merck),  A.,  i, 
456. 
fermentation  of  (Ulpiani  and  Cingo- 
LANi),  A.,  ii,  189. 
Guanyldiethylbarbituric   acid,  prepara- 
tion of  (Chemisghe  Fabrik  von  Hey- 
DEN,  Aktien-Gesellschaft),   A.,  i, 
894. 
Guinea-pigs'  bones,  heat  of  combustion 
and  composition  of  (Tribot),  A.,  ii, 
375. 
Gum     of     Cochlosjycrmum     Gossypium 

(Robinson),  T.,  1496  ;  P.,  242. 
Gummases  (Tschirch    and    Stevens), 

A.,  i,  31. 
Gun-cotton,    hydrolysis   of  (Silberrad 

and  Farmer),  T.,  1763  ;  P.,  270. 
Gunpowder,  made  about  1641,  recently 
discovered   in   Durham    Castle,    com- 
position of  (Silbeurad  and  Simpson), 
P.,  172. 
Gutta  percha  (Caspari),  A.,  i,  100. 
from  Palaqumm  Trcuhi,  constituents 
of  (Jungfleisch  and  Leroux),  A., 
i,  625. 
occurrence    of    )3-amyrin    acetate    in 
some  varieties  of  (van  Rom  burgh 
and  Cohen),  A.,  i,  197. 
presence  of  lupeol  in  some   kinds  of 

(van  Rombuugh),  a.,  i,  20. 
and  caoutchouc  hydrocarbons  and  their 
ozonides  (Harries),  A.,  i,  30. 
Oymnogramme      calomelanos      and     G. 
chn/sopftylla,   glandular  secretions   of 
(Zrii-K),  A.,  i,  871. 
Gymnogrammen  and  Gymnogrammidin 

(Zotf),  A.,  i,  871. 
Gypsophila-saponin  from  the  Levantine 

soapwort  (Rosesthaler),  A.,  i,  32. 
Gypsum  in  Vesuvian  ash  (Brauns),  A., 
ii,  556. 
lime,  and  water,  composition  of  mix- 
tures   of,    at    25"    (Cameron    ami 
JJkll),  a.,  ii,  751. 
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Gypsum,   solubility  of,  in   solutions  of 
ammonium     sulphate     (Bell     and 
Tabkr),  a.,  ii,  352;  (D'Ass),  A., 
ii,  751. 
solubility  of,  in  magnesium  sulphate 
solutions  (Cameron  and  Bell),  A., 
ii,  353. 
Gyrolite  from  Brazil  (Hcssak),  A.,  ii, 
555. 


H. 

Hsemalkalimetry  (Moore  and  "Wilson), 

A.,  ii,  565. 
Haematic  acids,  constitution  of  (Kvster, 
Galler,  Haas,  and  Mezger),  A.,  i, 
337. 
Hsematin,*  crystallised    (Piettre    and 

Vila),  A.,  i,  55. 
Haematite    and    rutile,     regular    inter- 
growth  of(BAUMHAUER),  A.,  ii,  456. 
titaniferous,    from     Pralorgnau,     Val 
d'Aosta  (Millosevich),  A.,  ii,  369. 
Haematogen     and     the     formation     of 
hieinoglobin(HvGOUXENQand  Morel), 
A.,  i,  468. 
Hsematoyin  (Hugounexq  and  Morel), 

A.,  i,  468. 
Haematozylin  and  brazilln  (Excels  and 
Perki.s),  p.,  132;  (Perkix  and 
Robi.vson),  p.,  160 ;  (Herzig  and 
Pollak),  a.,  i,  198 ;  (Herzig, 
PoLLAK,  Fischer,  Kluoer,  and 
Mayrhofer),  a.,  i,  871. 
Heemochromogen,  value  of  the  spectrum 

of  (de  DoMiMCVs),  A.,  ii,  134. 
Haemoglobin,     formation     of,     in    the 
embryo  (HuGOUNENQ  and  Morel), 
A.,  ii,  95. 
capacity  of,  for  combining  with  alkali 

(Abel  and  v.  Furth),  A.,  i,  546. 
action  of  quinine  on  (Marx),   A.,  i, 

546. 
See  also    Methiemoglobin    and  Oxy- 
hitmoglobin. 
Haemoglobinnria,  paroxysmal  (Eason), 

A.,  li,  296. 
HsBmolysin  formation  (Bang  and  Forss- 

MAN),  A.,  ii,  558. 
Haemolysia    in    vitro  and    in    vivo  (v. 

WlNSCHHKIM),   A.,    ii,   97. 
EsBmopyrrole,  constitution  of  (Kustkr 

and  Haas),  A.,  i,  693. 
Haemotricarbozylic  acid  and  its  iso- 
meride  and  their  salts  (KCstek, 
Gallkb,  Haas,  and  Mezger),  A.,  i, 
337. 
a-Halogen  atoms,  substitution  of  alkyl- 
'^^y'K'"""!*''  f^^F  in  aromatic  com- 
pounds (Wkrnkr,  Schorndorff,  and 
Chorower),     A.,     i,    180 ;     (GoLD- 

S(  HMIKDT),  A.,  i,  241. 


Halogen  compotinds,  naturally-occur- 
ring, coloration  of  (WoHLER  and 
Kasarxowski),  a.,  ii,  22. 
free  energy  of,  computed  from  the 
results  of  potential  measurements 
(Thompson),  A.,  ii,  517. 
combustion  of,  in  presence  of  copper 

oxide  (Robinson),  A.,  ii,  496. 
organic,     reaction     of,      with     silver 
nitrate  (v.  Euler),  A.,  i,  789. 
Halogen  ions,  abnormal  anodic  polarisa- 
tion    produced     by     (MiJLLER     and 
Scheller),  a.,  ii,  64. 
Halogens,  glow  discharge  in  the  (Mat- 
THiE.';),  A.,  ii,  6. 
estimation  of  (Moir),  P.,  261. 
estimation  of,    in  organic  compounds 
(Vaubel  and  Scheuer),     A.,     ii, 
250  ;  (ScHiFF  ;  Berry),  A.,  ii,  797. 
use  of  hydrogen  peroxide  in  the  quan- 
titative separation  of  the  ( Jannasch 
and    Zimmermann),    A.,    ii,  194  ; 
(Jannasch),  A.,  ii,  894. 
See  also  Bromine,  Chlorine,  Fluorine, 
and  Iodine. 
Halohydrins,    migration  of  the  phenyl 
group    in    the    (TiFFENEAU),    A.,   i, 
662. 
Harttite  from  the  diamantiferous  sands 

of  Brazil  (Hcs.sak),  A.,  ii,  767. 
Heart,  respiration  of  (Neavman),  A.,  ii, 
237. 
vagus  inhibition  in  the,  and  salts  of 

the  blood  (Howell),  A.,  ii,  179. 
action    of   barium     chloride    on    the 

(FiLlPPi),  A.,  ii,  466. 
action    of    chloral    hydrate    on   the 
(Rohde),  a.,  ii,   110 ;  (Carlson), 
A.,  ii,  877. 
j)harmacological   action    of    digitalis, 
strophanthus,    and   squill   on    the 
(Haynes),  a.,  ii,   243. 
action  of  nutritive  fluids  on  the  (Finn), 

A.,  ii,  40. 
frog's,  feeding  of  the  (McGcire),  A., 
ii,  39. 
action  of  carbon   dioxide    on    the 

(Saltkt),    a.,  ii,  39. 
action  of  ethyl  alcohol  and  related 
alcohols  on  the  (DoLD),  A.,  ii,  558. 
frog's  and  turtle's,  respiration  of  the 

(Divine),  A.,  ii,  40. 
of  Limulus.    See  Limulus. 
excised  marauialian,  revival  of  the,  by 
perfusion    with  oil  (Sollmann), 
li,  103. 


survival   of  the 

srnhrim),  a., 

Heart    activity    and 

(Carlson),  A. 


(Ix>ckk  and  Ro- 
ii,  103. 

osmotic    pressure 
ii,  241. 


chemical  conditions  for  (Carlson}, 
a.,  ii,  558. 
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Heart  beat,  iufluence  of  temperature  on 
(Robeutson),  a.,  ii,  465. 
frequency,  influence  of  electrolytes  on 

(Robertson),  A.,  ii,  179. 
muscle.     See  under  Muscle, 
rhythm,  theories  of,  in  relation  to  the 
rate  of  diffusion  of  salts  of  blood 
into  solutions  of  non-electrolytes 
(Dexis),  a.,  ii,  776. 
the  cause  of  cessation  of,  in  isotonic 
solutions      of       non-electrolyt«s 
(Caklson),  a.,  ii,  466. 
tissue,  absorption  and  consumption  of 
o.xygen  in  (Martin),  A.,  ii,  238. 
Heat.     See  under  Tliermochemistry. 
Heating  effects  ])roduced  by   Rontp;en 
rays    in    different    metals    and   their 
relation  to  the  question  of  change  in 
the  atom  (Bumstead),  A.,  ii,  141. 
Heerabol-myrrhols,  and  -myrrholols,  o- 
and  )3-,  and  Heeraboresen  (Tschirch 
and  Bergmann),  A.,  i,  197. 
Helium  and   argon,    occurrence    of,  in 
malacone  (Kitchin   and   Winter- 
son),  T.,  1568;  P.,  251. 
production  of,  from  radium  (Crookes), 

A.,  ii,   717. 
from   radium    bromide,   spectrum    of 

(Giesel),  a.,  ii,  514. 
presence  of,  in  thermal  springs  (Mou- 

reu),  a.,  ii,  442. 
chemical  behaviour   of  (Cooke),   A., 

ii,  539. 
behaviour   of,  in  a   platinum-iridium 
vessel  at  high  temperatures  (DoRN 
and  Cario),  A.,  ii,  539. 
attempt  to  liquefy  (Olszewski),   A., 

ii,  22. 
and  argon,   comparative  observations 
on   the  evolution  of  gas  from   the 
cathode  in  (Skinner),  A.,  ii,  824. 
mixtures  of,  with  argon,  coefficient  of 
internal  friction  of  (Tanzler),  A., 
ii,  728. 
Hemicelluloses      (Castoro),      A,,      ii, 

884. 
Hemimellitlieiie.     See   1:2:6-Trimethyl- 

benztue. 
Hemimellithenol,  rf/bromo-,  and  its  ace- 
tate and  aniline  (ierivatives  (Auweus, 
Jkscheck,    Schroter,     Markoyits, 
and  Roever),  A.,  ii,  355. 
Hemimellithyl      alcohol,     s-dihromo-p- 
liydroxy-,  and   its  acetates,   bromide, 
and  methyl  ether  (Au\ver.s,  JesiCHECK, 
ScHRcHKR,  Markovits,  and  Roever), 
A. ,  i,  3.''.4. 
Hemimellithyl      bromide,      dihromop- 
liydroxy-,  preparation  of,  and  its  com- 
pounds with  bases  (AuwERs,  Kipke, 
schrenk,    and    Hcuiruter),    A.,    i, 
263, 


Hemimellitic  acid,  S:5-dich\oTo-,  and  its 

anhydride,  imide,  and  methyl   esters 

(Crossley  and  Hills),T. ,  884 ;  P. ,144. 
??i-Hemipinic  acid,  formation  of  (Perkin 

and  Weizmann),  T.,  1651. 
Hens'  eggs.  See  under  Eggs. 
Heptacycliccompounds,uew(WALLACH), 

A.,  i,  370. 
Heptane,      o57;i!n-bromo-     and     -iodo- 
(Hamonet),  a.,  i,  59. 

atj-diiodo-  (Dionneau),  A.,  i,  134. 

See     also     ;85-Dimethylpentane     and 
Pentamethylethane. 
cT/fi'oHeptane-l-carboxylic       acid,       1- 

amino-,  and  its  salts  (Zelinsky  and 

Stadnikoff),  a.,  i,  426. 
Heptanedicarboxylic  acids.    See  Azelaic 

acid,    ySyS-Dimethylpimelic    acid,    and 

Dipropylmalonic  acid. 
Heptane-ttTj-diol,      diethyl     ether    and 

di-iodo-derivative  of  (Dionneau),  A., 

i,  134. 
Heptanetetracarboxylic  acid.     See  ayy- 

Trimethylbutane-a;8j85-tetracarboxylic 

acid. 
Heptanetricarboxylic    acids.     See    00- 

IJimethylpentanetricarboxylic       acid, 

7-Ethylpentane-j85a'-tricarboxy]ic 

acid,    and    a77-Trimethylbutane-o)86- 

tricarboxylic  acid. 
s-Heptane-a57j-triol  series,  synthesis  in 

the  (Hamonet),  A.,  i,  58. 
Heptenoic     acids.      See     aa-Dimethyl- 

pentenoic   acids    and    oaj3-Trimethyl- 

A^-butenoic  acid. 
)3-Heptene-5-ol  and   its  acetate  (Reif), 

A.,  i,  394. 
Heptenyl    alcohols.     See    Dimethyliso- 

butenylcarbinol,/3;8-Dimethyl-A7-pent- 

enol,    <er<. -Methylhexenol,    and    00y- 

Trimethyl-Ay-butenol. 
Heptinene.     See  j85- Dimethyl- A<»7-pent- 

adieue. 
Heptinoic    acid.      See    oo-Dimethyltso- 

propeuylacetic  acid. 
Heptoic  acids.  See  Dimethyl  valeric  acids, 

Etliylpivalic      acid,      o-Methylhexoic 

acids,  and  oa/3-Trimethylbutyric  acid. 
Heptyl     alcohol.       See     Pentamethyl- 
ethanol. 

bromide  (Mabery  and  Quayle),  A., 
i,  395. 

jijcroxide  {cenanlhyl  })eraa;iVf«)  (Harries 
and  Lanohem)),  A.,  i,  226. 
Heptyl-      and     Heptylidene-camphors, 

rotatory     power     of     (Hai,i.kr     and 

March),  A.,  i,  296. 
Heptylthiophan  and  its  sul phone  (Ma- 

isKKY  and  Quayle),  A.,  i,  395. 
Heteroalbumose,     feeding     experiments 

with  (Hkniui^uks  and  Hansen),  A., 

ii,  779. 
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Heterocyclic  compounds,  formation  of, 
from  hydrazine  derivatives  (Stoll^), 
A.,  i,  453;  (Stoll^  and  Thomae), 
A.,  i,  461  ;  (SroLL^and  Weindel), 
A.,  i,  707  ;  (SxoLLfiand  Bambach), 
A.,  i,  709. 
^V-aniino-  (Fkanzen),  A.,  i,  706. 
Heterozanthine,    affinity    constants    of 

(Wood),  T.,  1840  ;  P.,  271. 
Heolandite,   decomposition   of  (Hille- 

braxd),  a.,  ii,  772. 
Heusler's  magnetic    alloy.     See    Man- 
ganese    alloy    with    aluminium    and 

copper. 
Ecvea   brqsiliensis,    quebrachitol  in  the 
latex  of  (ue  Joxg'),  A.,  ii,  248. 

seeds,  constiHients  of,  A.,  ii,  247. 
oil  of  the  (Schroeder),  A.,  ii,  132. 
Hezadecylthiophan       (Mabery        and 

QuAYLE  ,  A.,  i,  395. 
Hexadiene.     See  Diallvl. 
)3-Hexahydroanthracene        (Godchot), 

A.,  i,  494. 
Hezahydroanthroneoxime     (Godchot), 

A.,  i,  1^. 
Hexahydrobenzaldehyde   and   its  semi- 

carbazone  .uul  polymerides  (Wallach 

and  Isaac),  A.,  i,  564. 
Hexahydrobenzyl  iodide  (Feetjndler), 

A.,  i,  283. 
Hexahydrobenzyl-    and    -benzylidene- 

camphors,  rotatory  powers  of  (Haller 

and  March),  A.,  i,  296. 
Hexahydrocarvacrols.      See   o-  and   /8- 

Carvacromenthols. 
Hexahydrometanicotine  and  its  platini- 

chlorido   (Maas  and  Hildebraxdt), 

.v.,  i,  980. 
Hexahydrothiophenol.     See  cycfoHexyl 

mercaptan. 
Eexahydro-o-tolaaldehyde  and  its  semi- 

carbazone  (Wallach  and  Beschke), 

A. ,  i,  56r>. 
Hexahydro-;^-tolaaIdehyde  and  its  senii- 

carbazone  (Wallach  and  Evans),  A., 

i,  566;  (Marckwald  and  JIeth),  A., 

i,  663. 
Hexahydro-o-,  -m-,  and  -^-tolaaldehydes 

(Dakzens    and    LEFifcBURE),    A.,    i, 

430. 
Hexahydro«7n-  and  -p-toloic  acids.     See 

l-Methylf-)/r/cihexaDe-3-    and    -4-carb- 

oxylic  acids. 
Hezahydro/'-tolylacetic    acid    and    a- 

bronio-  (I'eiiki.n  ami  IVh-e),  1'.,  108. 
Hexahydro-;>-tolylcarbinoI  and  its  broni- 

id.-  ;Pei;ki.s  and  \\n-v.\  P.,  108. 
Hexahydrovaleritrine   and    its  additive 

salts  (T.scMiTsriiiiiAniN),  A.,  i,  451. 
2:3:4;3':4':5 -Hezamethoxybenzophea- 
one(l*RKKIN,  Weizman.v,  and  Hard- 

i.NG),  T.,  1665. 


2  4:5:2:4: 5'-Hexamethoxydibenzylid- 

enebenzidine   and    its    hydrocliloride 

(Fabinyi  and  Szeki),  A.,  i,  423. 
Hexamethoxydiphenylphthalide     (Per- 

Kix  and  Weizmanx),  T.,  1657. 
j;'yj?"'-Hexamethyl/7vamino-o"'-)H07io- 

and  -o'o"-<f  i-hydroxytriphenylmeth- 

anes    and     their     acetyl    derivatives 

(NoELTixGand  Gerlixger),  A.,i,610. 
Hexamethylenetetramine.      See      Uro- 

tropine. 
Hexamethylethane      (BByy-Mramethyl- 
butane)  (Hexry),  A.,  i,  473. 

new   S3mthesis    of   (Hexry    and    de 
Wael),  a.,  i,  782. 
Hexane,  action  of  chlorine  on  (Michael 
and  Tcrxer),  A.,  i,  550. 

See  also  /37-Dimethylbutane. 
isoHexane  [ethylisobutyl)  (Cl.\rke  and 

Shreve),  a.,  i,  473. 
c!/cZoHexanealdehyde.     See  Hexahydro- 

benzaldehyde. 
cyc/oHexanel-carboxylic  acid,  1-amino-, 

and  its  salts  (Zelixsky  and  Stadxi- 

koff),  a.,  i,  425. 
Hexanedicarboxylic     acids.      See     Di- 

metliyladipic  acids  and  Methylpropyl- 

succinic  acid. 
Hexane-a^-diol,   asymmetric  derivatives 

of  (DioxNE.^u),  A.,  i,  134. 
cyc/oHexane   series,    researches    in    the 

(Freuxdlek),  a.,  i.  283,  733. 
Hexanetricarboxylic  acid.     See  3/3- Di- 

niethylbutane-ayS- tricarboxylic  acid. 
ci/c/oHexanolacetic   acid   and   its   ethyl 

ester  (Wallach   and   Is.\ac),  A.,    i, 

176,  564. 
cj/c/oHexanone,  reactions  of  (Wallach 
and  Isaac),  A.,  i,  176. 

condensation  of,  with  etliyl  chloro- 
acetate  (Darzess  and  Lef^bure), 
A.,i,  430. 

tautomerism    of   (Maxxich),    A.,    i, 
432. 
cyc/oHexanone,    2-chloro-,   and   2-hydr- 

oxy-,    and    its    semicarbazone    (Bou- 

veault     and      Chereau),     A.,     i, 

513. 
Hexanones,    formation    of   (Michael), 

A.,  i,  .159. 
c2/c/oHexanone-3-carboxylic  acid  and  its 

ethyl  ester  (Perkin  and  Tattersall), 

P.,  268. 
r)/'-/oHexanone  4  carboxylic    acid,    pre- 
paration of   (Kay  and    1'eukin),   T., 

1640;  P.,  270. 
n/i-/oHexanone-2:4-dicarboxylio       aoid, 

eihyl   lister  (Kay   and   Pbrkix),   T., 

1647  ;  P..  270. 
ryc/oHexanonei.''ooxime,  hydrolysis   and 

reduction     of     (Wall.ich),     A.,     i, 

175. 
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Hexaresorcinolmellitem.       See      s-Tri- 
xanthylbenzene-2:4:6-tricarboxylic 
acid,  3:6:9:3':6':9':3":6":9"-no72a- 

hydroxy-. 

Aaye-Hexatriene,  preparation,  reactions, 
and  bromides  of  (van  Rombcrgh  and 
VAX  DoRSSEN),  A.,  i,  130,  722. 

A/3-Hexene,  5-chloro-,  and  AS-Hexene-5- 
ol  and  its  acetate  (Reif),  A.,  i,  394. 

cycloKexene  nitrosochloride  (Wallach), 
A.,  i,  175. 
ozonide  (Harries  and  Neresheimer), 
A.,  i,  833. 

cJ/c/oHexeneacetic  acid  and  its  oxidation 
(Wallach  and  Isaac),  A.,  i,  176. 

cyc^oHexenealdehyde.  See  A^-Tetra- 
hj'drobeiizaldehyde. 

Hexenoic  acid.  See  aa-Dimethylwo- 
cro tonic  acid. 

Hexenyl  alcohols.  See  Diniethylallyl- 
carbinol,  Diraethylbutenol,  Dimethyl- 
zsopropenylcarbinol,  and  Methyl- 
pentenol. 

Hexinene.  See  /Sy-Dimethyl-Aay-but- 
adiene. 

A/3-Hexinene,  course  of  the  addition  of 
water  to  (Michael),  A.,  i,  559. 

Hexinoic  acid.     See  Sorbic  acid. 

Hexoic  acid,  a-amino-.     See  Leucine. 
€-amino-,    and  its    oxidation    (Wal- 
lach), A.,  i,  175. 

rf-isoHexoic  acid,  a-bromo-,  and  its 
chloride,  preparation  of  (Fischer), 
A.,  i,  811. 

Hexoic  acids.  See  also  o-ieW. -Butyl- 
acetic  acid,  Dimethylbutyric  acids, 
and  a-Ethylbutyric  acid. 

Hexonoin  (Bouveault  and  Locquin), 
A.,  i,  783. 

d-isoB.exojl-d-a.lamne  (Fischer),  A.,  i, 
810. 

fZ-i'soHexoylglycine,  a-bromo-  (Fischer), 
A.,  i,  809. 

isoHexoylglycylglycines,  a-bromo-,  and 
their  chlorides  (Fischer),  A.,  i,  145, 
808. 

cZ-isoHexoyl-Meucine,  o-bromo-  (Fisch- 
er), A.,  i,  810. 

Hexyl  alcohol  (b.p.  116—125°)  and 
bromide  (Delacre),  A.,  i,  477. 

Hexyl  alcohol,  constitution  of,  from 
tlie  hexylene  from  mannitol  (Mi- 
chael and  Hartman),  A.,  i,  551. 
See  also  77-Dimothylbutaiie-3-ol, 
Dimethyhsopropylcarbinol,  Metliyl- 
butylcarbinols,  Methyldiethylcaib- 
inol,  and  Pinacolyl  alcohols. 

Hexyl  bromide  (Mabeiiy  and  Quayle), 
A.,  i,  395. 

cycloKexjl  mercaptan,  methyl  sulph- 
ide, trithiocarbonate,  and  xanthate 
(BoiiscHK  and  Lanqr),  A.,  i,  165. 


cj/cZoHexylacetic  acid,  o-amino-,  and  its 

picrate  (Zelinsky  and  Stadnikoff), 

A.,  i,  425. 
ci/c7oHexylacetone  and  its  semicarbazone 

(Freundler),  a.,  i,  283. 
cj/c/oHexylamine    and     its     derivatives 

(Wallach),  A.,  i,  175. 
ci/cZoHexyldimethylsulphonium  chloride, 

hydroxide,  iodide,  and  platinichloride 

(Borsche  and  Lange),  A.,  i,  165. 
Hexylenes.     See  Dimethylbutylenes  and 

Tetramethylethylene. 
Hexylenediamine.      See     /37-Dimethyl- 

butane,  ^y-^^iamino-. 
Hexylenedicarboxylic  acids.     See  Meth- 

ylpentenedicarboxylic  acid  and  Meth- 

ylpropylmaleic  acid. 
Hexylpropiolic   acid  and  its  amide  and 

nitrile  (Moureu  and  Lazennec),  A., 

i,  148. 
a-cycZoHexyl-n-  and  -tso-propyl  alcohols 

(Freuxdler),  a.,  i,  283. 
2-HexylpyTrolidine  and  its  additive  salts 

and  carbamide  (Blaise  and  Houillox), 

A.,  i,  764. 
Hexylsuccinic      acid,     preparation     of 

(HiGSON  and  Thorpe),  T.,  1469;  P., 

242. 
Hexylthiophansulphone    (Mabery    and 

Ql^ayle),  a.,  i,  395. 
Hippocoprosterols,  a-  and  /3-  (Gittel- 

macher-Wilexko),  a.,  i,  759. 
Hippuric   acid  and  its  ethyl  ester  and 

nitrile,  o-,   m-,  and  p-'iodo-  (Johnson 

and  Meade),  A.,  i,  852. 
Hippurylglycolylaminoacetic  acid,  ethyl 

ester  (CuRTius  and  Darap.sky),  A.,  i, 

403. 
Hippuryl-glycolyl-  and  -glycylglycolyl- 

glycylglycines,  ethyl  esters  (Curtius 

and  Thompson),  A.,  i,  404. 
3-Hippuryl-2-methylindole  (Fischer  and 

Kaas),  a.,  i,  455. 
Hirtaic  acid  and  its  salts  (Hf.sse),  A., 

i,  280. 
Histidine,  constitution  of  (Windaus  and 
Kxoop),  A.,i,  880. 

decomposition  of,  and  its  benzoyl  de- 
rivative (Frankel),  a.,  i,  547. 
Histidine     anhydride     and     its     salts 

(Fischer  and  Suzuki),  A.,  i,  73. 
Histidinecarboxylic    acid    and    chloro- 

(Fkaxkel),   a.,   i,   547;    (Windaus 

and   Kxoop),  A.,  i,  880. 
Histidylhi8tidinean(litspicrate(Fi8CHER 

and  Suzuki),  A.,  i,  73. 
Hoff-Raoult  formula,  tiie  van't  (Ban- 

ciuiKr),  A.,  ii,  523. 
Hofmann's  reaction  (Moiiu),  A.,  i,  252, 

357.  .  ,         -m 

Homatropine  hydrobromide,  toxicity  of    -J 
(BkRTo>5Zi),  a.,  ii,  475. 


INDEX    OF   SUBJECTS. 


1147 


Homocatechol  dimethyl  ether.    See  Di- 
me th  yl  h  omocatechol. 
Homoeriodictyol  (Power  and  Tens), 

A.,  ii,  8S5. 
Homofluorindine,  preparation  of  (Leices- 
ter), P.,  41. 
Homogentisic  &cii{alcapton;  2:5-dihydr- 
o^l/phenylacetic  acid),  is,  formed  in 
seedlings  by  the  decomposition  of 
tyrosine  ?  (Schulze  and  Castoro), 
A.,  ii,  793. 
uniformity    of   the    excretion    of,    in 
alcaptonuria   (Garrod  and  Hele), 
A.,  ii,  108. 
estimation  of,  in  urine  (Garrod  and 
Hurtley),  A.,  ii,  130. 
Homopiperonaldoxime    and    its    acetyl 
derivative,    Homopiperonyl    alcohol, 
Homopiperonyl-amine     ami     -nitrile 
(Medixger),  a.,  i,  421. 
Homopivalone    (Bouveault    and    Loc- 

QUix),  A.,  i,  784. 
Homosalicylaldehydes,  a-  and  0-,  from 
7?i-cre-sol,  and  their  metallic  deriva- 
tives, methyl  ethers,  oximes,  phenyl- 
hydrazones,  and  semicarbazones  (Chcit 
and  Bolsixg),  A.,  i,  282. 
Homoterpenylic      acid,     synthesis      of 

(Simonskn),  p.,  307. 
Hordenine  from  malt  germs  and  its  de- 
rivatives (LitGER),  A.,  i,  204. 
constitution   of  (L^ger),  A.,  i,  761  ; 

(Gaebel),  a.,  i,  979. 
physiological  action  of  (Cajii's),  A.,  ii, 

188. 
sulphate,     physiological     action      of 
(Camus),  A.,  ii,  244. 
Horse,  digestion  in   the,  when   fed  on 
maize  (Scheuxert  and  Grimmer), 
A.,  u,  239. 
flesh,    distribution    of    glycogen    in 
(Hefelmann  and  Mauz),  A.,  ii, 
242. 
detection  of,  by  the  glycogen  estima- 
tion (Martin),  A.,  ii,  408. 
muscle.     See  under  Muscle, 
urine.     See  under  Urine. 
Hamas,  formation  of  (Suzuki),  A.,  ii, 
889. 
analysis    of    natural   (MiCHELET  and 
Sebelien),  a.,  ii,  388. 
Hydantoin,  acidic  constants  of  (Wood), 
T.,  1833. 
action  of  bromine  on  (Gabriel),  A.,  i, 
636. 
nydrargyrum  oxycyanalum.      See  Mer- 
curic oxycyanide  under  Mercury. 
Hydrates  in  aqueous  solations  (Biltz), 
A.,  ii,  737. 
formation    of,    in    solution    and    the 
anomalous    character  of    solubility 
curves  (van  L.*ar),  A.,  ii,  275. 


Hydrates,  difference  between  hydrogels 
and  (van  Bemmelen),  A.,  ii, 
430. 
bearing  of,  on  the  temperature-co- 
efBcients  of  conductivity  of  aqueous 
solutions  (Jones),  A.,  ii,  327. 

of  compounds  containing  a  carbonyl 
group,  formation  of  (CoLLEs),  T., 
1246  ;  P.,  207. 
Hydrazine,  formation  of,  by  means  of 
the  Tesla  discharge  (Findlay),  A., 
ii,  261. 

action  of  nitrous  acid  on  (Francke), 
A.,  ii,  82. 

derivatives,  conversion  of,  into  hetero- 
cyclic compounds  (StollS),  A.,  i, 
453  ;  (Stoll6  and  Thomae),  A.,  i, 
461  ;  (STOLLfi  and  Weindel),  A., 
i,  707  ;  (Stoll6  and  Bam  bach),  A., 
i,  709. 

salts,  estimation  of,  iodometrically, 
and  their  use  in  volumetric  analysis 
(Rimini),  A.,  ii,  897. 

double  salts  with  copper,  crystallo- 
graphy of  (Ranfaldi),  a.,  ii,  664. 

hydrate,  action  of,  on  complex  cobalt 
salts  (Franzen  and  v.  Mayer),  A., 
ii,  859. 

platinocyanide  and  its  hydrates  (Levy 
and  Sisson),  T.,  125. 

sulphate,  action  of,  on  potassiam  per- 
manganate (Medri),  a.,  ii,  628. 

estimation      of,     gasometrically,     by 
mercury  salts  (Ebler),  A.,  ii,  53. 
Hydrazines,  some  methods  of  forming, 
and  their  influence   on  biochemical 
analysis  (Tarugi),  A.,  ii,  136. 

quaternary,  new  method  of  preparation 
and   properties    of    (Franzen  aud 
Zimmermann),  a.,  i,  702. 
Hydrazinecarboxylic    acid,  copper  and 

nickel  salts  (Callegaiu),  A.,  i,  937. 
4-Hydrazino-2-iiitro8tilbene  (Sachs  aud 

Hilfekt),  a.,  i,  242. 
Hydrazobenzene,   crystallographic    con- 
stants of  (Jaeger),  A.,  i,  112. 

trinitTO-,  and  its  isomeride  (ClusAand 
Agostinelli),  a.,  i,  692. 
o-Hydrazobenzoio   lacid,    formation    of 

iudazyl  deriv.itives  from  (Carki^.),  A., 

i,  705. 
^-Hydrazobenzoio  aeid,   2-nitro-,  ethyl 

ester  (Werner  aud  PETEiui),  A.,  i, 

220. 
Hydrazodicarbonamide    (Liebermann), 

.•\..  i,  ;'):.7. 
Hydrazodicarbonanilide     (Bilow     and 

S.\trEi;.MEi>TKK),  A.,  i,  314. 
Hydriiidene-5-aIdehyde    and    its  azine, 

oxime,  amlaiiiline  derivativeandHydr- 

indene-5-carbozylic    acid    (G.iri'EU' 

MANN),  A.,  i,  [>9'i. 
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3-Hydrindone,    2-acetyl    and    2-benzoyl 

derivatives     and     their     phenylhydr- 

azonesand  pyrazole derivatives (Thiele 

and  Falk),  A..  1,  750. 

Hydriodic  acid.     See  under  Iodine. 

Hydroaloetic   acid   (Oesteule),    A.,    i, 

973. 
Hydroanisoin      and       MoHydroanisoin 

(Law),  T.,  1515,  1525  ;  P.,  237. 
Hydroaromatic     compounds,    study    of 
(BpjTisn     Association    Report), 
A.,  ii,  941. 
ozonides  of   (Harries    and    Neres- 
heimer),  a.,  i,  833. 
Hydrobenzoin  (Klages),  A.,  i,  674. 
transposition     of     (Tiffeneau     and 
Dorlencourt),  a.,  i,  724. 
Hydrobromic  acid.     See  under  Bromine. 
Hydrocarbon  with  two  conjugated  sys- 
tems of  double  bonds  (van   Rom- 
burgh  and  van  Dorssen),    A.,   i, 
130. 
^10^16,    from   caoutchouc   and   gutta- 
percha (Harries),  A.,  i,  30. 
^nl^is!  f'o"^  carvone  and  magnesium 
methyl  iodide  (Rupe  and  Liechten- 
iian),  a.,  i,  374. 
CjoHj^,  from  the  action  of  dilute  sul- 
phuric acid   on   the   pinacone  from 
ethyl  propyl   ketone  (Goldberger 
and  Taxdler),  A.,  i,  58. 
CigHjg,   and  its  dibromide,    from  the 
pinacone  from  phenyl  ethyl  ketone 
(Stern),  A.,  i,  271. 
t'')2H26.  *^ro"i  tbe  alcohol  CgoH-^gO,  from 
oisodypnopinacolin  (Daels),  A.,  i, 
357. 
CseHsej  from  phenyldiphenylenechloro- 
methane  (Gomberg  and  Cone),  A., 
ii,  414. 
^54^82  (or  ^^54^8(5)1  from  the  action  of 
acetic   anhydride    on   the   pitiacone 
CMHseO-a.  froi'  cholestenone  (WiN- 
DAUs),  A.,  i,  174. 
Hydrocarbons,    preparation  of,   by   the 
reduction     of     aromatic     tarbinols 
(Klages,    Gieser,     and     Lauck), 
A.,  i,  661. 
obtained  from  the  electrolysis  of  salts 
of  organic  acids  (Petersen),  A.,  i, 
331. 
cryoscopy     of,     in     phenol     solution 

(Robertson),  T.,  567  ;  P.,  82. 
apparatus  for  tlie   combustion   of,  in 

oxygen  (Axderlini),  A.,  ii,  605. 
and  oxygen,  interaction  of  well-dried 
mixtures  of  (Bone  and  Andrew), 
T.,  652;  P.,  78. 
the  explosive  combustion  of  (Bone 
and  Drugman),  T.,  660  ;  P.,  78  ; 
(Bone,  Drugman,  and  Andrew), 
T.,  1614;  P.,  272. 


Hydrocarbons,  oxidation  of,  by  ozone  at 
low  temperatures  (Drugman),   T., 
939  ;  P.,  163. 
acetylenic,    in     Louisiana    petroleum 

(CoATEs),  A.,  i,  329. 
aromatic,  new  (Vorlander  and  Sie- 
bert),  a.,  i,  345. 
critical   temperature    and  value    of 
ML 

-0-  of  some  (Brown),  T.,  314; 
P.,  39. 
additive  compounds  of,  with  poly- 
nitro-derivatives       (Bruni      and 
Ferrari),  A.,  i,  491. 
benzenoid,    optically   active   (Klages 

and  Sautter),  A.,  i,  489. 
cyclic,    conversion    of,    into    alicyclic 

aldehydes  (Wallach),  A. ,  i,  563. 
fatty,  conditions  under  whicli  metal- 
ammonium       compounds       reduce 
halogen  derivatives  of  (Chablay), 
A.,  i,  130. 
gaseous,   behaviour  of,   towards  mag- 
nesium at  a  red  heat  (Lidoff  and 
Kusnezoff),  a.,  ii,  201. 
methylene.     See     Methylene     hydro- 
carbons, 
unsaturated,  and  sulphur  compounds 
in    Canadian    petroleum    (Mabery 
and  Quayle),  A.,  i,  394. 
Hydrocarbons,       halogen      derivatives, 
cryoscopy  of,  in   phenol  solution 
(Robertson),  T.,  567;  P.,  82. 
solubility  of,  in  water  (Rex),  A.,  ii, 
342. 
prijn-dimtTO;   new    method    of   pre- 
paring (Ponzio),  A.,  i,  735. 
See  also   Olefines,    Paraffins,    Sesqui- 
terpenes, and  Terpenes. 
Hydrocele  fluid,  dextrose   in  (Patein), 

A.,  ii,  294. 
Hydrochloric  acid.     See  under  Chlorine. 
Hydrocinnamide,  action  of  sodium  hypo- 
chlorite and  of  bromine   and  sodium 
alkyloxidcs  on  (Weerman  and  Jong- 
kees),  a.,  i,  665. 
Hydrocinnamylidenefluorene,  poly- 

merides  of  (Thiele  and  Henle),  A., 
i,  573. 
Hydrocobalticyanic    acid.      See    under 

Cobalt. 
i'-Hydrocoumaric    acid,   carbamide  and 
jihenylcarbamide  derivatives  of,    syn- 
thesis of  (HucoUNKNQ  and  Morel), 
A.,  i,  85. 
Hydrocoumarilic    acid.      See    Counrir- 

anilic  at  id. 
Hydrocuminoin    and   woHydrocuminoin 

(Law),  T.,  1514  ;  P.,  2;j7. 
Hydrocyanic  acid.    See  under  Cyanogen, 
Hydrodicamphenes  (Hesse),  A.,  i,  375. 
Hydroer^fotinine    (Kraft),  A.,  i,  979. 
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Hydroferricyanic    acid,   con)  pounds   of, 
witli  furfuraldehyde  and  bases  (\Va«- 
ENER  and  ToLLENs),  A.,  i,  149. 
Hydroferrocyanic   acid,   compounds  of, 
with  furfuraldehyde  and  bases  (Wag- 
ENER  and  ToLLESs),  A.,  i,  149. 
2 -Hydrofluoranyldiphenylcarbinol 
(Ullmann  and  Tscherniak),  A.,  i, 
102. 
Hydrofluoric  acid.     See  under  Fluorine. 
Hydrofluosilicic      acid.        See      under 

Fluorine. 
Hydrogels,  difference  between  hydrates 
and,  and  modifications  of  (van  Bem- 
melen),  a.,  ii,  430. 
Hydrogen,  generator  for  (Ford),  A.,  ii, 

531. 
apparatus  for  the  measurement  of  the 

volume  of  evolved  (Rebexstokff), 

A.,  ii,  487. 
anodic  solution  of,   and  ifs  passivity 

(Sackur),  a.,  ii,  261. 
determination  of  the  critical  point  of 

(Olszewski),  A.,  ii,  7. 
and  oxygen,  relative  densities  of>;  lec- 
ture experiment  (Thiele),   A.,   ii, 

661. 
expansion  of  (Witkowski),  A.,  ii,  7. 
diffusion    of,    through    hot   platinum 

(Winkelmann),  a.,  ii,  336. 
reducing    action    of    (Chapmax    and 

Law),  a.,  ii,  196. 
oxidation     of,      by     micro-organisms 

(Kaserer),  a.,  ii,  113,  697. 
direct  union  of,  with  carbon  at  high 

temperatures  (Prixg  and  Hutton), 

T.,  1591  ;  P.,  260. 
action  of,  on  carbon  dioxide  (Gautier), 

A.,  ii,  538. 
interaction  of,  with  chlorine  (Burgess 

and  Chap-MAn),  T.,  1399  ;  P.,  37. 
action  of  radium  rays  on  mixtures  of, 

with    chlorine    and     with     oxygen 

(JouissEN  and  Ringer),  A.,  ii,  515. 
combination  of,  with  oxygen  in  con- 
tact with   hot  surfaces  (Bone  and 

Wheeler),  A.,  ii,  434. 
Hydrogen    arsenide.      See   Arsenic  iri- 

hydride. 
aurichloride  (Schmidt),  A.,  ii,  862, 
bromide.     See  under  Bromine, 
chloride.     See  under  Chlorine, 
cyanide.     See  under  Cyanogen, 
fluoriile.     See  under  Fluorine, 
iodide.     See  under  Iodine. 
^?«roxide,  nitric  oxide,  and  ozone,  pre- 
paration of  (FisciiEK  and  Marx), 
A.,  ii,  845. 

formation  of,  by  means  of  the  Tesia 
discharge  (Findlay),  A.,  ii,  261. 

formation  of,  at  high  tem]ieratures 
(Nern.st),  a.,  ii,   17. 


Hydrogen  ^roxide,  formation  of,  in  the 
evaporation  of  water  (Smith),  T., 
481  ;  P.,  40. 
supposed  radioactivity  of  (0.  and  A 

DoNY),  A.,  ii,  644. 
action  of,  on  bismuth  salts  (MosEu), 

A.,  ii,  618. 
interaction   of,  with  potassium  per- 
sulphate (Friend),  T.,  1092  ;  P., 
161. 
action  of,  on  sulphuric  acid  solutions 
of   diphenylamine  (Uschakoff), 
A.,  i,  159. 
action  of  flour  on  (Bremer),  A.,  ii, 

587. 
action  of,  on  phosphorus    (Weyl), 

A.,  ii,  350. 
solutions,     presen'ative     action     of 
sodium  and  calcium  chlorides  on 
(Allain),  A.,  ii,  663. 
action  of  chemical  oxydases  in  pre- 
sence of  (Baudrax),  a.,  ii,  18. 
stable  3  per  cent.,  bactericidal  and 
antiseptic  influence  of  (Schmidt), 
A.,  ii,  693. 
use  of,    in  separating  the  halogens 
(Jaxnasch    and   Zimmermaxx), 
A.,  ii,   194  ;  (Jannasch),  A.,  ii, 
894. 
estimation  of  (Mathewson  and  Cal- 

vix),  A.,  ii,  704. 
estimation  of,  in  milk,  and  the  pre- 
servation of  milk  by  this  substance 
(Amberg),  a.,  ii,  122. 
sulphide,    formation    of,    in    mineral 
waters  (Thomaxn),  A.,  ii,  477. 
new  laboratory  method  of  preparing 

(Wilson),  P.,  312. 
generator  for  (Ford),   A.,  ii,  531  ; 
(Browne  and  Mehlixg),  A.,  ii, 
609. 
action  of,  on  certain  oxides  (Gau- 
tier), A.,  ii,  548. 
oxides  of  (Fromm  and  de  Seixas 

Palma),  a.,  i,  819. 
estimation        of,         iodometrically 
(Brunck),  a.,  ii,  799. 
Hydrohamatommin  (He-ssr),  A.,  i,  282. 
Hydrols,  reactions  of  some  (Fosse),  A., 
i,    691  ;  (Fo.sse   and   Robyn),   A.,   i, 
756 ;  (Fosse,  Robyn,  and  Baillon), 
A.,  i,  976. 
Hydrolysis.  See  under  Affinity,  chemical. 
Hydrometer    with    a    centigram    scale 

(KKiiKNsroRFK),  A.,  ii,  423. 
Hydrophthalic  acids,  influence  of  the 
po->ilioii  of  the  ethylene  linking  on  the 
characters  of  (Abati),  A.,  i,  958,  959  ; 
(Abati  and  Contaldi),  A.,  i,  959. 
Hydropiperic  aeids,  a$-  and  0y;  ethyl 
esters  (Vorlander  and  Strunck),  A., 
i,  367. 
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Hydropiperonyloin  and   isoHydropiper- 

onyloin  (Law),  T.,  1515;  P.,  237. 
Hydrosalicyloin  (Law),  T.,  1516,  1526  ; 

P.,  237. 
Hydroscopoline    aurichloiide    (Schmidt 

and  Gaze),  A.,  i,  104. 
Hydrosols.     See  Colloidal  solutions. 
Hydrosulphides,  organic,  estimation  of, 
volunietrically  (Klasox  and  Caklson), 
A.,  ii,  255. 
Hydro-;)-toliiamide  (Gattermann),  A., 

i,  590. 
Hydrovanilloin  (Law),   T.,    1516;   P., 

237. 
Hydroxy-acids,  synthesis  of   (Neuberg 
and  Federeh),  A.,  i,  805. 
action  of  alkaline  copper  solutions  on 
the  rotation  of  (Grossmann),  A.,  ii, 
823. 
benzylidene  and  tolylidene  derivatives 
of  (Alberda  van  Ekenstein  and 
Blanksma),  a.,  i,  512. 
aromatic,  reduction  of  azo-derivatives 
of,  by  phenylhydrazine  (Puxeddu), 
A.,  i,  995. 
Hydroxyamino-acids,     polypeptides    of 

(Fischer  and  Suzuki),  A.,  i,  73. 
Hydroxy-compounds,    aromatic,    use   of 
methylene-blue  for  the  estimation  of 
sulphonic   derivatives   of    (Vaubel 
and  Bartelt),  A.,  ii,  207. 
See  also  under  the  parent  Substance. 
Hydroxy-ketones.     See  Acyloins. 
Hydroxyl,    aromatic,   acid    function   of 
(Thiel,    Schumacher,    and    Roe- 
mer),  a.,  i,  22. 
compounds,  optically  active,  action  of 
alkaline  urauyl  salts  on  the  rotatory 
power  of  (Grossmann),  A.,  ii,  61, 
group,  substitution  of  negative  grou]is 
by   the,  in   ortho-aubstituted   diaz- 
onium  salts  (Noeltikg  and  Batte- 
gay),  a.,  i,  221. 
groups,    alkaline     aqueous     mercuri- 
iodide    as    a    reagent  for   (Rosen- 
thaler),  A.,  i,  921. 
Hydroxylamine  and  its  salts  (Ross),  A., 
ii,  19. 
reaction  between /3-naphthol,  formalde- 
hyde, and  (Betti),  A.,  i,  653. 
decompositicn  of,  by  potassium  ferro- 
cyanide  (Hofmann  and  Arnoldi), 
A.,  i,  562. 
platinocyanide  and  its  hydrates  (Levy 
and  SiRSON),  T.,  127. 
Hydroxylamine-ayS-disulphonates      and 
their    decomposition    aiid    hydrolysis 
(Haoa),  T.,  240;  P.,  29. 
Hydrozylaminesnlphonic     acids,     new 

(Rasciiio),  a.,  ii,  159. 
Eydroxylamino-derivatives.    Sec  under 
the  parent  Substance. 


Hyphomycetes,  fermentative  production 
of  coumarin  during  development  of 
certain  (Gosio),  A.,  ii,  699. 

Hypochlorite  production.  See  Bleaching 
liquors. 

Hypochlorous  acid.    See  under  Chlorine. ' 

Hypophosphoric  acid.  See  under  Phos- 
phorus. 

Hyposulphurous  acid  and  Hyposul- 
phites.    See  under  Sulphur. 

Hystazarin  mono-  and  di-methyl  ethers 
(Lagodzinski),  a.,  i,  82. 


Ice,  latent  heat  of  fusion   of  (Leduc), 
A.,  ii,  70. 
formula  for  the  vapour  pressure  of,  at 
low  temperatures  (Scheel),  A.,  ii, 
422. 
den.sity  of  (Leduc),  A.,  ii,  155. 
Z-Iditol,  synthetical  crystalline,  and  its 
hexa-acetyl     derivative     (Beetrand 
and  Lanzenberg),  A.,  i,  728. 
Ignition  in  a  vacuum  by  means  of  the 

electric  furnace  (Haagn),  A.,  ii,  48. 
IlHcmvi    anUatum    or  I.    verum.     See 

Star  aniseed. 
Ilmenite   from   British   Central  Africa, 

A.,  ii,  684. 
Imide  bromides  and  their  decomposition 
(v.  Braun  and  Mijllek),  A,,  i,  576. 
chlorides,    action   of   potassium   thio- 
cyanate    on     (Johnson    and     Mc- 
Collum),  a.,  i,  768. 
Imides,  action  of  alkali  hydroxides  and 
alkyl  oxides  on  unsaturated  (Piutti), 
A.,  i,  657. 
action     of    mixed    organomagnesium 

compounds  on  (Bitis),  A.,  i,  884. 
acid,    silver  derivatives  of  (Ley   and 

Schaefer),  a.,  ii,  327. 
aromatic,  foimation  of,  from  ketones 

(Prud'homme),  a.,  i,  193,  866. 
organic,      complex      compounds      of 
(Tschugaeff),  a.,  i,  814. 
Iminazole  rings,  resolution  of  (Fischer 

and  Romer),  A.,  i,  539. 
Imines,    cyclic,    the   relations  between 
functional  (reactive)  groups  in  remote 
positions  in  (Blaise  and  Houillon), 
A.,  i,  692. 
Imino-compounds,    formation    and    re- 
actions of  (Atkinson  and  Thorpe), 
T.,  1906;  P.,  281. 
influence  of  other  groups  on  the  acidity 
of  the  imino-group  in  (Wood),  T., 
1831  ;  P.,  271. 
Imino-ethers,  action  of,  on  amino-esters 

(FiNGKR  and  Schupp),  A.,  i,  901. 
cjw/olminotriazoles  (Busca  and  Meur- 
TENS),  A.,  i,  115. 
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Incogmtum,  pliospborescence  spectrum 

of  (Marc),  A.,  ii,  360. 
Indaconitine,    pharmacology    of   (Cash 

and  Dvnstan),  A.,  ii,  41. 
Indamines  and  thiazines  (Gxehh  and 

SCHKOTER),  A.,  i,  211. 

Indaminethiosolphonic     acid    (Gxehm 

and  Knecht),  A.,  i,  836. 
Indanediones,    Gabriel's    conversion    of 

pht'nalides  into  (Eibxer),  A.,  i,  588. 
Indazyl  deriyatives,  3-hydroxy-,  forma- 
tion of,   from    o-carboxylic    azo-com- 
pounds  (Freuxdler),  A.,  i,  544. 
o-^dazylbenzoic     acid,    chloro-3-liydr- 
oxy-,  lactone  of  (FKErxDLER),  A.,  i, 
544. 
3-hydroxy-,  and  its  ethyl  ester  and 
lactone  (Carr]6),  A.,  i,  705. 
Indene,  condensation  of,  with  aldehydes 
(Thiele  and  Bijhner),  A.,  i,  569. 
S-hydrox}--.     See  3-Hydrindone. 
Indeneacetic  acid  and  its  methyl  ester, 
and  a-hydro.xy-,  ethyl  ester  (Thiele 
and  RUDIGER;,  A.,  i,  586. 
Indene-l-acetic-acid-3-a  hydrozyacetic 
acid,  methyl  ester  (Thiele  and  Ru- 
diger),  a.,  i,  587. 
Indeneozalic  acid,  methyl  ester  (Thiele 

and  RtJDiGER),  A.,  i,  586. 
Indiarubber.     See  Caoutchouc. 
Indican,  detection  of,  in  urine  by  means 
of  alkali  i)ersulphates  (Rossi),  A.,  ii, 
910. 
Indicator,  new  (Woods),  A.,  ii,  194. 
for  strong  acids  and  bases  (Fenton), 
A.,  ii,  489. 
Indigo,  analysis  of  (Bloxam),  A.,  ii,  819; 
(Rawsos),    a.,    ii,    820;    (Kxecht), 
A.,  ii,  910. 
Indigotin,  preparation  of  (Farbwerke 
vouM.  Meister,  Lucius,  &  Brux- 
INo),    a.,    i,    534,     749 ;    (B.\sler 
Chemische  Fabrik),  A.,    i,    542  ; 
(Badische  Amlix-   k  Soda-Fab- 
rik),  a.,  i,  695,  884. 
formation  of,  from  quinoliue  (Decker 

and  Kopp),  A.,  i,  180. 
molecular  weight  of  (Bkckmaxn  and 
Gabel),  a.,  i,900  ;  (Wichelhaus), 
A.,     i,     901  ;     (Vaubel),     A.,    i, 
989. 
ozidation   product    of  (Pekkin),  P., 

198. 
addition  of  alkali  to  (Bixz),    A.,  i, 

749. 
estimation    of,    in  commercial   indigo 
and  in  indigo-yielding  plants  (Berg- 
TUKIL  and  Hrioos),  A.,  ii,  818. 
Indigotin,     chloro-derivatives,   pre{>ara- 
tionof  (Badiscue  Anilin-  k  Soda- 
Fabrik),  A.,  i,  89,  277. 
6:6'-dinilro-  (Scuwaiiz),  A.,  i,  90. 


Indigotin  group,  sulphur  analogues  of 

the  (Friedlaxder),  A.  i,  378. 
Indigo-yellow  (Perkin),  P.,  199. 
Indium  oxide,   volatility  of   (Meyer), 

A.,  ii,  30 ;  (Thiel),  A.,  ii,  169. 
Indole,    reaction    for    (Koxto),    A.,   ii, 
712. 
colour   reactions    of,    with    aromatic 
aldehydes  and  nitrites  (Steexsma), 
A.,  ii,  315. 
estimation  of  (Heeter  and  Foster), 

A.,  ii,  134. 
separation  of,  from   scatole  and  their 
estimation  (Herter  and  Foster), 
A.,  ii,  910. 
Indole,  2-mono-  and  2:3-rfi-chloro-  (Maz- 

zara  and  Borgo),  A.,  i,  304. 
Indole-3-aldehyde,    formation    of,   from 
tryptophan      (Ellixger),       A.,       i, 
696. 
Indole  nucleus,  formation  and  decomposi- 
tion of  the,  by  the  catalytic  action  of 
nickel  (Cakrasco  and  Paboa),  A.,  i, 
695. 
Indolenine  base,  new  (Grgix),   A.,   i, 

SS4. 
tsolndolinones,  formation  of  (B£is),  A., 

i,  SS4. 
Indoneacetic  acids  (Stobbe  and  Gol- 

lucke),  a.,  i,  361. 
Indouephenazine   and   its   phenylhydr- 
azone  (Fischer  and  Schixdler),  A.,  i, 
610. 
Indophenol,  acetylated  (Aktiex-Gesell- 
schaft    fur  Axilix-fabrikation), 
A.,  i,  702. 
Indophenosafranine     (s-phenosa/ranine) 
and  its   hydrochloride  (Barbier  and 
SisLEY),  A.,  i,  51,  989. 
Indozyl,    preparation  of  (Liliexfeld), 
A.,   i,  695  ;  (Badische  Axilix-  k 
Soda-Fabrik),  a.,  i,  695,  883. 
and  its    homologues,    preparation    of 
(Farbwerke      vorm.       Meister, 
Lucius,  &  BrOxixg),   A.,   i,  534, 
749  ;  (Basler  Chemische  Fabrik), 
A.,  i,  542. 
Indozyl,  6-uitro-,  ]:3-diacetyl derivative 
of  (Schwarz),  a.,  i,  90. 
thio-.    See  Thionaphthen,  2-hydroxy-. 
Infants  with  gastric  diseases,  lactase  and 
sugar  excretion   in  (Laxgsteix    and 
Stei.mtz),  a.,  ii,  187. 
Infasoria,  reactions  of,  to  chemical  and 
osmotic  stimuli  (Robertsox),  A.,  ii, 
105.  • 

Inks,  writing,  examination  of(Muxsox), 

A.,  ii,  405. 
Inorganio     colloidal    solutions.        See 
Colloidal  solutions, 
salts,  solubility  of,  in  ethylene  glycol 
(Oech-sxeu  deComkck),  a.,  i,  2. 
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Inorganic  substances,  relation  between 
temperature  and  depth  of  colour 
of  certain  (Rohland),  A.,  ii, 
409. 
molecular  weights  of  (Beckmann), 
A.,  ii,  845. 
Inositol,  detection  of  (MEiLLtiRE),  A.,  ii, 

811. 
Insulators.    See  under  Electrochemistry, 
Internal  friction.     See  Viscosity. 
Intestinal     absorption,      influence      of 
diffusibility  and  solubility  of  lipoids 
on  the  i-ateof  (Katzenellexbogen), 
A.,  ii,  780. 
contents,  variations  in  toxicity  of  the 
(Charrin  and  Le  Play),  A.,    ii, 
292. 
epithelium,  absorption  of  methylene- 
blue  by  the  (Schmidt),  A.,  ii,  694. 
gases  of  man  (Fries),  A.,  ii,  690. 
juice,  proteolytic  enzymes  of  (Abder- 
HALDEN    and    Teruuchi),    a.,    ii, 
873. 
worms,     protective      mechanism      of 
(Hamill),  a.,  ii,  182. 
Intestine,  absorption  of  lecithin  in  the 
(Slowtzoff),  a.,  ii,  101. 
nuoleie     acid    of    the    (Inouye    and 
Kotake),  a.,  i,  55. 
Intestines,  movements  of  (Cannon  and 
Murphy),  A.,  ii,  181. 
See  also  Duodenal  juice  and  Caecum. 
Invertase,  influence  of  light  on,  in  the 
absence  of  oxygen  (Jodlbauer  and 
V.  Tappeiner),  a.,  i,  917. 
influence   of  colloids  on  the  secretion 
and  action  of  (Pantanelli),  A.,  ii, 
477. 
reversibility   of,    in    Mucor,  and  pro- 
invertase  (Pantanelli),  A,,  ii,  623. 
Invertebrates,    blood    seruui    of.       See 

Blood  serum. 
Invertin,   action  of,  in  a  heterogeneous 

medium  (Henri),  A.,  i,  327. 
Iodic    acid    and    Iodides.       See    under 

Iodine. 
Iodine,  fluorescence,   magnetic  rotation, 
and  temperature  emission  spectra  of 
the  vapour  of  (Wood),  A.,  ii,  714. 
electrochem'cal  equivalent  of  (Gallo), 

A.,  ii,  278. 
rate  of  the  reaction  between  arsenious 
acid  and,  in  acid  solution ;  rate  of 
the  reverse  reaction  ;  and  the 
equilibrium  between  them  (Roe- 
buck), A.,  ii,  76. 
reaction  of,  with  isobutylene  (Pogor- 

2elsky),  a.,  i,  129. 
reaction    of,    with    chlorine  peroxide 

(Bkay),  a.,  ii,  278. 
action     of,     on     mercury    sulphates 
(Bruckner),  A.,  ii,  013. 


Iodine  as  a  cryoscopic  solvent  (TimmkIi- 
mans),  a.,  ii,  429. 
masking  of,  in  presence  of  saccharine 

matters  (Gr]«;lot),  A.,  ii,  709. 
mixtures  of,  with  bromine  and  chlorine 

(Meerum  Terwogt),  a.,  ii,  15. 
multivalent,  derivatives  of  (Werner), 

T.,  1625;  P.,  258. 
solutions,  modified  method  for  stand- 
ardising    (Metzl),     a.,     ii,     194  ; 
(Bruhns),  a.,  ii,  577. 
Iodine  fluoride  (Prideaux),    T.,    316  ; 
P.,  19. 
Hydriodic  acid  [hxjdrogim  iodide),  rapid 
preparation    of    solutions    of    (Bo- 
DROux),  A.,  ii,   156. 
Iodides,  detection  of,  in  the  dry  way 
(Merk),  a.,  ii,  489. 
estimation     of,    volunietrically,    in 
presence  of  chlorine  and  bromine 
ions   (Rupp  and   Horn),    A.,   ii, 
895. 
Iodine  pentoxiAs,  action  of  acetylene  on 
(Jaubert  ;  Gautier),  A.,  ii,  125; 
(L^VY  and  PicouL),  A.,  ii,   197. 
Iodic  acid  (Groschuff),  A.,  ii,  16. 
Iodine,  estimation  of,  in  aristols  (Corm- 
imboeuf),  a.,  ii,  122. 
estimation    of,     in     antiseptic    soap 

(Seidell),  A.,  ii,  252. 
See  also  Halogens. 
Iodine  oxygen  compounds,  electrochem- 
istry of  the  (Brunner),  A.,  ii,  723. 
lodo- derivatives,  organic,  action  of  chlor- 
ine on  (Werner),  T.,  1625  :   P.,  258. 
Iodoform,   autocatalysis  and  decomposi- 
tion of  (Szilafd),  a.,  ii,  425. 
decomposition  of,  dissolved  in  chloro- 
form by  difTused  daylight   and   by 
radium  rays  (Jorissen  and  Ringer), 
A.,  i,  475. 
bromoform,  and  chloroform,  compari- 
son of  the  decomposition  of,  under 
the  influence  of  light  (Schoorl  and 
VAN  DEN  Berg),  A.,  i,  474. 
lodohydrins,  aromatic,   action  of  silver 

nitrate  on  (Tiffeneau),  A.,  i,  966. 
lodopicrin  (Hantzsch  and  Caldwell), 
A.,    i,    617;     (Meisexheimer     and 
ScHWARz),  A.,  i,   618. 
lodospongin  (Scott),  A.,  i,  999. 
Ionic   velocities,  Ions,    and  lonisation. 

See  under  Electrochemistry. 
Ionium,    phosphorescence    spectrum    of 

(Mauc),  a.,  ii,  360. 
x/z-Ionone  hydrate  and  an  isomeride,  iso- 

hition  of  (Coulin),  A.,  i,  869. 
2  Irazole.     See  2-Styrylquinoline. 
Iridium,  influence  of  very  strong  electro- 
magnetic fields  on  the  spark  spectra 
of(PuRVi.s),  A.,  ii,  421. 
boiling  of  (Moissan),  A.,  ii,  175. 
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Iridium  alloy  with  platinum,  action  of 

hot  sulphuric  acid  on,  in  presence  of 

aniraoninm  sulphate  (Delkpixe),  A., 

ii,  289. 

Iridium  potassium  sulphate  (Del^pine), 

A.,  ii,  551. 
Iris,  action  of  alkaloids  on  the  (Ander- 
son), A.,  ii,  104. 
Iron,  metallic,    found  at  Magdeburg  in 
1831  (RiNNE),  A.,  ii,  867. 
quantity  of,  in  spinach  (Serger),  A., 

ii,  574. 
chemistry  of  (v.  JCptxer),  A.,ii,  614. 
electrolytic  deposition  of,  from  aqueous 
solutions  of  its  chloride  and  sulphate 
(Ryss  and  Bogomolsy),  A.,  ii,  856. 
measurement  of  the  wave-lengths  of  the 
spectrum  of,  for  the  establishment  of 
a  system  of  spectroscopic  standards 
(Fabry  and  Bpisson),  A.,  ii,  6il. 
anodic  attack  of,  by  stray  currents  in 
the  earth  and  the  passivity  of  iron 
(Haber  and  Goldschmidt),  A.,  ii, 
213. 
boiling  and  distillation  of  (MoisSAN), 

A.,  ii,  232. 
crystallography  of  (OsMOSD  and  Car- 

taud),  a.,  ii,  545. 
susceptibility  of,  in  colloidal  solution 
(Burton  and  Phillips),  A.,  ii,  421. 
oxidation  of,  lecture  expeiiment  (Kt's- 

pert),  a.,  ii,  661. 
the  rusting  of  (Moody),  T.,  720  ;    P., 

101 ;  (Nance),  P.,  143. 
action  of   calcium   on   (Quasebart), 
a.,  ii,  229  ;  (Stockem),  A.,  ii,  285  ; 
(Watts),  A.,  ii,  759. 
action  of  silicon  chloride  on  (  Vigocr- 

orx).  A.,  ii,  32. 
electro-deposition  of  copper  on  (Brown 

and  Mathers),  A.,  li,  214. 
influence  of  phosphorus  on  the  solu- 
bility of  carbon  in  (FErrwEis),  A., 
ii,  232. 
"  temper "    carbon    and    graphite    in 

(WusT  and  Geiger),  A.,  ii,  88. 
in  living  tissues  (Mouneyiiat),  A.,  ii, 
582. 
Iron   alloys,    estimation    of   carl>on    in 
(Jaboulay),  a.,  ii,  802. 
with  calcium  (Stockem),  A.,  ii,  285. 
with     carbon,    equilibrium     diagram 
of  (Charpy),  a.,  ii,  31. 
of  high  carbon  content  (WCst),  A., 
ii,  232. 
with  copper  (Pfeiffer),  A.,  ii,  358. 
with  manganese.     See  Ferromanganese 

and  Spiegeleisen. 
with   silicon    (Gitkrtlkr    and    Tam- 
mann),  a.,  ii,  32  ;  (ViooCROUX), 
A.,  ii,  33. 
with  tungsten.     S««  Ferrotungstens. 
XC.  iu 


Iron  compounds  with    ethylenediamine 
(Grossslann  and  Schcck),   A.,  i, 
630. 
with  molybdenum  (Vigottroux),  A., 

ii,  364. 
with  sulphur  (Treitschkk  and  Tam- 

mann),  a.,  ii,  547. 
with  thiocarbamide  (Rosenheim  and 
Meyer),  A.,  i,  408. 
Iron  salts,  hydrolysis  of,  in  presence  of 
iodides  and  iodates  (Moody),  A.,  ii, 
706. 
oxidation     and     reduction     in     the 
electrolysis  of  (Karaoglanoff),  A., 
ii,  145. 
reaction  of,  with  sodium  sulphide  (de 
Konixck),  A.,  ii,  397. 
-Iron  nitride  (White  and  Kirschbraun), 
A.,  ii,  853. 
sodium    silicate,  NaaFejSi^Oij  (Wey- 

berg),  a.,  ii,  91. 
silicides,   formation  of,  in  the  electric 

furnace  (Vanzetti),  A.,  ii,  614. 
Ferric  chloride, colloidal, electrical  con- 
ductivity of  (Malfitano),  a., 
ii,  647. 
behaviour  of,   in   the  zinc    "  re- 
ductor"     (Randall),    A.,    ii, 
308. 
hydroxide,  insolubility  of,  in   am- 
raoniacal    solutions     (Baxter 
and       Hubbard),       A.,      ii, 
902. 
artificial  crystals   of,  pseudomor- 
phous     with     ferric      sulphate 
(Ve.sterberg),  a.,  ii,  547. 
n^w  magneto-oplical  properties  of 
colloidal  solutions  of  (Cotton 
and  Mouton),  A.,  ii,  146. 
Graham's  colloidal,  product  of  pro- 
longed washing  of  (Duclaux), 
A.,  ii,  677. 
nature    of    pseudo-solutions     of 
(Giolitti  ;  Giolitti  and  Bat- 
tisti),  a.,  ii,  857. 
hydroxychloride,    colloidal,  compo- 
sition    of,     in     relation     to 
the   concentration  of   hydro- 
chloric acid  in  the  containing 
fluid    (Malfitano),   A.,   ii, 
33. 
variations  in   the  size  of    the 
granules  of  (Malfitano),  A., 
ii,  450. 
osniotic    pressure    of   (Malfi- 
tano), A.,  ii.  526. 
oxide,  diaphragms  of  porous  (Mallet 
and  Guye),  A.,  ii,  649. 
anhydrous,    artificial   crystals  of, 
pscudoniorphous     with      ferric 
sulphate  (Ve.steubki.g\  A.,  ii, 
647. 
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Iron : — 

Ferric  sulphate,  Fe'"H(S04)2,4H20  or 
Fe203,4S03,9H20,     formation    of 
(Komab),  a.,  ii,  170. 
selenium  caesium  and  rubidium  alums 
(RONCAGLIOLO),  A.,  ii,  232. 
Ferrous  salts,  estimation  of  (Mathevv- 
SON  and  Calvin),  A.,  ii,  704. 
chloride,  oxidation  of,  by  water  with 
evolution  of  hydrogen  (Precht), 
A.,  ii,  91. 
oxide,  reduction  of  (Schenck),  A., 

ii,  363. 
sulphate,  oxidation  of  organic  sub- 
stances by,  in  presence  of  animal 
extracts,   and    the   moderating 
action  of  catalase  on  (  Battelli 
and  Stern),  A.,  ii,  107. 
as    manure    (Voelcker  ;    Kata- 
tama),  a.,  ii,  888. 
Iron  organic  compounds  : — 
Iron  carbonyl,  physical  and  chemical 
properties  of  (Dewar  and  Jones), 
A.,  ii,  89. 
Diferrononacarbonyl     (Dewar     and 

Jones),  A.,  ii,  90. 
Iron  cyanogen  compounds,  blue,  and 
the  cause  of  their  colour(HoFMANN 
and  Resen.scheck),  A.,  i,  75. 
reduction  of  (Kohn),  A.,  i,  562. 
Ferric  ammonium  fenocyanide  (HoF- 
MANN  and  Arnoldi),  A.,  i,  562. 
Iron  mineral,  formation  of,  by  the  de- 
composition of  glauconite   (Cayeux), 
A.,  ii,  368. 
Iron  ores  from  British  Central  Africa, 
A.,  ii,  685. 
containing    alumina,     estimation     of 

silica  in  (Dean),  A.,  ii,  630. 
and  slags,  analysis  of  (Maori),  A.,  ii, 
495. 
Iron  pyrites.     See  Pyrites. 

Cast  iron,  effect  of  certain  elements  on 
the  structure  of  (Hiorn.s),  A.,  ii, 
169. 
influence  of  foreign  elements  on  the 
separation  of  graphite  from(Wr.ST, 
Kreiten,    and     PtTz),     A.,    ii, 
362. 
Steel,  estimation  of  carbon  in  (Aup- 
perle;  Johnson),  A.,  ii,  630. 
use  of  ammonium  persulphate  in  the 
estimation      of     chromium      in 
(Walters),  A.,  ii,  198. 
estimation  of  vanadium  in  (Smith), 
A.,  ii,  398. 
Steels,  variation  of  the  electrical  resist- 
ance of,  near  the  transition  points 
(Fournel),  a.,  ii,  646. 
determination  of  the  transition  points 
of,    by   the    electrical   resistance 
method  (Fournel),  A.,  ii,  546. 


Iron : — 

Steels,    estimation   of  manganese    in 
(Brichani),  a.,  ii,  397. 

See  also  Copper  steels  and  Vanadium 
steel. 
Iron  (in  general)  detection,  estimation, 

and  separation : — 
diphenylcaibazide  as  indicator  in  the 

titration      of,      with      dichromate 

(Brandt),  A.,  ii,  309. 
sources   of  error  in   the  titration  of, 

with  permanganate  (Kinder),  A., 

ii,  582. 
detection  and    estimation  of   minute 

quantities  of  (Mouneyrat),  A.,  ii, 

495. 
estimation  of  carbon  in  (Auppeble  ; 

Johnson),  A.,  ii,  630. 
new  apparattis  for  the  estimation  of 

carbon  in  (Klrine),  A.,  ii,  896. 
estimation  of  chromium  and  manganese 

in  (Kleine),  a.,  i,  494. 
estimation    of     manganese    in    (Bri- 

chant),  a.,  ii,  397  ;  (Kietbeiber), 

A.,  ii,  494. 
estimation  of  snlphur  in  (McFaelane 

and  Gregory),  A.,  ii,  390. 
metallic,    estimation   of,     in    reduced 

iron  (Cormimboeuf  andOROSMAN), 

A.,  ii,  54. 
estimation  of,    in  tissues  (Marriott 

and  Wolf),  A.,  ii,  582. 
and  manganese,   separation   of,   from 

cobalt  and  nickel  (Funk),   A.,    ii, 

806. 
separation  of,  from  cobalt,  manganese, 

nickel,   and    zinc    by    the    acetate 

process  (Funk),  A.,  ii,  398. 
separation  of,  from  cobalt,  manganese, 

nickel,    and    zinc   by    the    formate 

process  (Funk),  A.,  ii,  707. 
separation  of,  from  zinc  by  means  of 

ammonia  (Funk),  A.,  ii,  54. 
Irrigating  waters.     See  under  Water. 
Isatin  and  1-hydroxy-,  phenylhydrazone 
and  osazone  derivatives  of  (Heller), 
A.,  i,  586. 
Jsatis  tindaria.     See  Woad. 
Isodimorphism     in     t)ie     alkali    series 

(Tutton),  T.,  1059  ;  P.,  153. 
Isomerism  and  tautomerism   (Michael 

and  Murphy),  A.,  i,  179. 
dynamic,    studies    in    (Lowry),    T., 

1033;   P.,  70;  (Lowry  and  Mag- 

.'iON),  T.,   1042;  P.,  145. 
Isomorphism  (Herbette),  A.,  i,  929. 
and  tlie  law  of  Mitschcrlisch  (Waller- 
ant),  A.,  ii,  530. 
theory  of,  as  based  on  experiments  on 

the  regular  growths  of  crystals   of 

one  substance  on  those  of  another 

(Barker),  T.,  1120;  P.,  Ill,  112. 
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Isomorpliism,  two  remarkable  cases  of 
(COPAUX),  A.,  ii,  549. 

IsorropesiB,  a  new  type  of  oscillation 
(Stewart  and  Baly),  T.,  498,  618; 
P.,  34,  85  ;  (Baly  and  Stewart),  T., 
503  ;  P.,  34  ;  (Baly,  Edwards,  and 
Stewart),  T,,  514  ;  P.,  35. 

Itaconic  anhydride,  action  of  ammonia 
on  (Rossi),  A.,  i,  138. 

Ivy  plant,  poison.  See  Ehita  Toxico- 
dendron. 


J. 

Jatropha    Curcas,  wax   of  the   bark   of 

(Sack),  A.,  ii,  386. 
Jeeoiin  (Meinertz},  A.,  i,  124  ;  (Sieg- 
fried   and    Mark),     A.,     i,     325  ; 

(Waldvogel  and  Tixtemann),  A.,  i, 

469  ;  (Mayer),  A.,  i,  915. 
Jelly-fish,    effects    of   magnesium    and 

calcium  on  the  rhythmical  contractions 

of  (Loeb),  a.,  ii,  561. 
Jervine  and  i^  Jervine  and  their  additive 

salts  (Bredemanx),  A.,  ii,  506. 
Joglone  (o-hydroxy-l  ■A-nnphthaquinone), 

occurrence  of,  in  Juglaudaceae  (Bris- 

8EM0RET  and  Combes),  A.,  ii,  118. 
Juniper,   empyreumatic  oil  of,  prepara- 
tion   and   distinctive    properties 
of  (P^pix),  a.,  ii,  633. 
reactions  of  (PMipin),  A.,  ii,  807. 
Juniperus    phcenicea,     volatile     oil     of 

(Rodi£},  a.,  i,  971. 

K. 

Kaempferitrin  (Perkin),  P.,  199. 
Kaempferol   from    ^'atal   indigo  plants 

(Perkis),  p.,  199. 
Kamala,    preparation   of  rottlerin   from 

(Telle),  A.,  i,  973. 
Karitd  butter  (Jean),  A.,  ii,  589. 
Kephalin,  fatty  acids  of  (Cousin),  A.,  i, 

725. 
Keratin  from  goose  feathers,  monoamino- 
acids    of   (Abderhalden    and    le 
Count),  A.,  i,  56. 

from  horse-hair,   monoaniino-acids   of 
(Abderhaluen  and  Wells),  A.,  i, 
55. 
Xertsehenite  from  Russia  (Popoff),  A. , 

ii,  236. 
Ketena  (Staudingbb  and  Klkver),  A., 

i,  2:U  ;  (STArniNGER),  A.,  i,  861. 
4-Keto-3-acetyl-5  benzylidene-2- 

methyldihydrofuran,         action       of 

phenylhydrazine  on  (Rchemann),  T., 

687;  P.,  89. 
l-Keto-2acetyl-4-phenyl-8  methylrj/c/o- 

pentadiene,  5-hydroxy-.     See  Acetyl- 

oxalylphenylmethylpropene. 


Ketoacetylphenylparacone  and  its  m- 
and  ^-nitro-derivatives  and  phenyl- 
hydrazone,  and  the  action  of  aromatic 
bases  on  (Ruhemann),  T.,  1240  ;  P., 
198. 

Keto-alkyl-  and  -aryl-dihydroquinazol- 
ines,  6-bromo-,  preparation  of,  from  5- 
bromo-2-aminobenznic  acid  and  its 
derivatives  (Bogert  and  H.*.nd),  A., 
i,  208. 

S-Zeto-S-anilino-lil-dimethyl-A^-tetra- 
hydrobenzene,  -N'-acetyl  derivative, 
ami  its  semicarbazone  (Haas),  T., 
203. 

Eetobenzylideneacetylphenylparaeone 
(Ruhemann),  T.,  1240. 

3-Ketocamphyl- 1:2:4  heptatriarine 
Tingle  and  Robinson\  A.,  i,  902. 

2-Keto-4:5-camphyl-lmethylpyrimid- 
ine-6-carboxylic    acid    (Tingle   and 
RoBixsox),  A.,  i,  903. 

4-Keto-3-carbamido-2-methyldihydro- 
quinazoline,  5-nitro-,  and  its  diacetyl 
derivative  (Bogert  and  Seil),  A.,  i, 
713. 

Ketocarboxylic  acids,  cyclic,  esters, 
syntheses  with  (KoTZ  and  Hesse),  A., 
i,  88  ;  (KoTZ  and  Michels),  A.,  i, 
666  ;  (KoTZ  and  Kayser),  A.,  i,  667  ; 
(KoTZ,  Bieber,  and  Schcler),  a.  ,  i, 
668. 

Zetodihydrodi'^y/ofentadiene,      oximes 

of  (WiELAXD),    A.,   i,    418. 
4-Keto-3:4-dihydro-/3-quinacridine.    See 

3-Quinacridiiie,  4  hydroxy-. 
4-Ketodihydroquinazoline,       5-amino-, 
and  its  acyl  derivatives,  additive  salti 
and   dibromo-    (Bogert  and  Cham- 
bers), A.,  j,  388. 
8-Keto-l:  1  -dimethylc-i/r/ohexane 

(Crossley  and  Kenouf),  P.,  303. 
3-Keto-l:l-dimethyl-A*-n/'-/ohBxene    (3- 
keto-\'.\-dimethyl-A*-tctrahydrobenz- 
ene)  (Crossley  and  Renocf),  P., 
303. 
5-chloro-,  action  of  reducing  agents  on 
(Crossley  and  Rexouf),  P.,  302. 
condenstation    of,    with     ammonia, 
aniline,   and  />-toluidine  (Haas), 
T.,  187;  P.,  17. 
condensation   of,    with   m-   and  p- 
phenylenediamines    (Haas),    T., 
387;  P.,  63. 
6  Keto-l:l-dimethyl-A'-c)/c/ohezene,    3- 
amino-,  A'acetyl  derivative  of,  and  its 
semicarbizone  (Haas),  T.,  193. 
d-Keto-ay-diphenylpropane,      a-cyano-, 
formation  of  (Atkinson  andTHouPK), 
T.,  1931. 
6-Ketc-2-ethoxy-4  benzenesulphonyl- 
piperazine  (Jou.nson  and  McCollim), 
A.,  i,  157. 
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Ketohexahydrobenzoic  acids.    See  cyclo- 

Hexanonecarboxylic  acids. 
Ketoindene-.     See  Indone-. 
Ketolactones,  unsaturated,  formation  of, 
from        o/3-diacylcarboxylic         esters 
(BoRSCHE  and  Fels),  A.,  i,  508. 
6-Keto-l-niethyl-l:2-diliydropyridine-3- 
carboxylic  acid  and  its  methyl  ester 
(Meyer),  A.,  i,  108. 
4-Keto-2-methyldihydroqmnazoline,    5- 

amiuo-,  and  its  salts  (Bogert  and 

Chambers),  A.,  i,  389. 
6-nitro-,    syntheses   of,   from   5-nitro- 

acetylanthranil  and  primary  amines, 

and   6-nitro-3-amino-,    and   3-ethyl 

derivative  (Bogert  and  Cook),  A., 

i,  988. 
5-nitro-3-amino-,    and  its    salts,    and 

diacetyl      and       bromo-derivatives 

(Bogert  and  Seil),  A.,  i,  712. 
4-Keto-8-nietliyldihydroquinazoline  and 

its  salts  (Findeklee),  A.,  i,  21. 
2-Keto-l-methyl-l:2-dihydroquinoxal- 
ine  and  its  3-carboxylic  acid  and  its 
methylamide   (Kuhling  and  Kasel- 
ITZ),  A.,  i,  465. 
Ketone,   CgHjaO,    and  its   oxime,   from 

the  condensation  of  tiglic  acid  with 

acetone  (Dactwitz),  A.,  i,  803. 
CioHjoOj    and    CioHijOa,     from     iso- 

safrole  oxide    and    anethole    oxide 

(Hoering),  a.,  i,  951. 
C15H19O4N3,    semicarbazone   of,    from 

ethyl    benzoylacetonylacetate     and 

semicarbazide  (Borsciie  and  Fels), 

A.,  i,  510. 
Ketones,     preparation     of     (Darzens), 

A.,  i,   137  :    (Haehn),   A.,  i,  400  ; 

(Marquis),  A.,  i,  434  ;  (Fosse  and 

Robyn),  a.,  i,  976. 
preparation     of,     and      condensation 

of,    with    ethyl    a-chloropropionate 

(Darzens),  A.,  i,  62. 
obtained   by  means   of  71-valeric  acid 

(Layraud),  a.,  i,  432. 
preparation  of,  from  alcohols  (Lang), 

A.,  i,  627. 
synthesis     of,    from    as-disubstituted 

ethylene   glycols  and    their    ethers 

(Stoermer,      Schenck    zu    Sch- 

WEINSBERO,  S1BBERN-S1BBER8,  and 

Kiebel),  a.,  i,  581. 
from   o;3  disubstituted  glycidic  esters 

(Darzens),  A.,  i,  137. 
from  oS-tri.substituted  glycidic  esters, 

synthesis  of  (Dakzess),  A.,  i,  62. 
formation  of,  from  secondary-tertiary 

"glycols  (Tiffeneau  and  Dorlen- 

court).  A.,  i,  724. 
condensation  of,  with  cyanoacetic  and 

malonic  acids  (KNOEVSNAftEi,),  A., 

i,  AM, 


Ketones,  action  of  hydrogen  cyanide  on 

(Ult]?;e),  a.,  i,  5,  479  ;  (Bucherer 

and  Grol^e),  A.,  405. 
conversion  of,  into  bases  (Wallach, 

HuTTNER,  and  Altenburg),  A.,i, 

160. 
bispyrazolone    derivatives,    action    of 

phosphorus     oxychloride     on    (Ml- 

CHAELis  and  Zilg),  A.,  i,  216. 
phenylhydrazones  of,  relation  between 

the  absorption  spectra  and  chemical 

constitution  of  (Baly  and  Tuck), 

T.,  982  ;  P.,  142. 
stable   compounds   of,  with   hyposul- 
phites (Farbwerkevorm.Meister, 

Lucius,   &  Bruning),    A.,  i,  400. 
thio-derivatives     of      (Fromm      and 

Ziehsch),  a.,  i,  930. 
and   aldehydes,  thio-compounds  from 

(CosiPAGNiE  Morana),  A.,  i,  23. 
of  the    type    RCOCH2R,  preparation 

of    (BouvEAULT     and      Locquin), 

A.,  i,  783. 
of  the  series  CO(C„H2„-^)(C„H2„  +  i), 

action    of   ammonium   cyanide    on 

(Jaweloff),  a.,  i,  426. 
of  the  series  CO(C„H2n-7)2.  behaviour 

of  ammonium  cyanide  with  (Wiek- 

mann),  A.,i,  433. 
aromatic,    conversion  of,   into   imides 
(Prud'homme),  a.,  i,  193,  866. 

thio-derivatives  of,  and  their  desul- 
phurisation    (Manchot,      Zahn, 
and  Kranzlein),  A.,  i,    752. 
cyclic,  action  of  sodamide  on  (Semm- 

ler),  A.,i,  681. 
saturated,  action  of  ammonium  cyanide 

on  (v.  Gulewitsch  and  Wasmus), 

A.,  i,  409. 
estimation   of  the  carbonyl  group   in 

(Smith),  A.,  ii,  312. 
See  also  Acyloins  and  Diketones. 
Ketone-cyanohydrins     (Ult^e),    A.,   i, 
5,    479  ;    (Blcherer  and   Grol^e), 
A.,  i,  405. 
Ketone  dyes  (Xoeltino  and  Kadiera), 

A.,  i,  593. 
Ketonic  acid,   CjflH^oOg,  and  its  bromo- 
derivative  and  oxime,   from  the  oxid- 
ation of  cholestcnone  (Winuaus),  A., 
i,  580. 
Ketonic    acid,  esters,  synthesis    of,    by 
Grignard's      reaction      (Meyer    and 
Togel),  a.,  i,  758. 
S-Ketonic    acids,     new    derivatives     of 

(i;uAHEsrui),  A.,  i,  800. 
Ketonic  compounds,  action  of  phenyl- 
propiolyl  chloride  on  (Ruhemann), 
T.,  G82;  P.,  89. 
Ketonic  and  acid  groups,  influence  of 
the  juxtaposition  of,  in  the  same  moU' 
cule  (Simon),  A.,  i,  404. 
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a-Keto-7-plienylbutyric  acid  and  its 
oxinie  (,Knoop  and  Hoessli\  A.,  i, 
431. 

4-Eeto-5  phenylcarbamidodihydroquin- 
azoline  (Bogekt  and  Chambek.s), 
A.,  i,  389. 

4-Keto-2-phenyl-l:4-diliydroquinazoline 
(FiNGEK  and  Schl'pp),  A.,  i,  901. 

2-Keto-l-pheiiyI-l:2-dihydroquinoxaliiie 
and  its  3-carboxylic  acid  (Kijhling 
and  KaselItz),  A.,  i,  463. 

4-Keto-3plienyUiydra2ino-2-metliyldi- 
hydroquinazoline,    5-nitro-,     phenyl- 
liydrazone  of  (Bogert  and  Seil),  A., 
i,  713. 

Ketophenylhydrazinopyrazolone  and  its 
carboxylic  acid  and  their  bronio- 
derivatives  (Eibner  and  Laue),  A.,  i, 
613. 

7-Keto-2-pheiiyl-4-methyl-l;4-beiizo- 
pyran,      0 -o-m-p-tetrahy  dvoxj-,      and 
its  hydrochloride  (BuLOW  and  Schmid), 
A.,  i,  598. 

4  Keto-3-plienyI-2-methyldihydroquin- 
azoline,  6-nitro-  (Bogekt  and  Cook), 
A.,  i,  988. 

Ketophenylparacophenone  and  the  action 
of  aromatic  bases  on  (Ruhemann), 
T.,  1243  ;  P.,  198. 

Ketophenylpyrazoloneazobenzenecarb- 
oxylic  acid  and  its  sodiiun  derivatives 
(EiBNEH  nnd  Laue),  A.,  i,  614. 

Xetoquinazoline  derivatives,  synthesis 
of  (v.  Fawi.ewski),  a.,  i,  542! 

4-Keto-2-thion-  1-  and  -3alkyl-l:2:3:4- 
tetrahydroquinazolines,    synthesis  of 
(v.  Pawlewski),  a.,  i,  ;>i'2. 

6-Keto-3-;*-toluidino-l:l-dimethyl-A^- 
tetrahydrobenzene,    iV-acetyl    deriva- 
tive, and    its    seniicarbazone  (Haas), 
T.,  197. 

2-Ketol;)-tolyl-6-  and  -7-methyl-l:2-di- 
hydroqainoxalines  and  their  3-carb- 
oxylic acids  (KuuuNO  and  Kase- 
MTz),  A.,  i,  464. 

2-Keto-3  ;/tolyl  6-methyl-l:2:3:4  tetra- 
hydroquinazoline  and  its  difiirhcimide 
derivative  (v.  Waltjier  and  Ba.m- 
hekg),  a.,  i,  387. 

7 -Keto-2- 0- //(  ;/- trime thoxyphenyl -4- 
methyl-l:4-ben2opyran,     5-liydro.xy-, 
and    its    additive    salts     and      o.xinie 
and     iilienylhydrazoue    (Bulow    nnd 
SciiMin),  A.,  i,  598. 

4-Keto  l:l:3-trimethylpentamethylene- 
2:3-dicarboxylic  acid.    See  liliS-'lri- 
nietliyl-4-cycLi)entanone-2:3-dicarb- 
oxylic  acid. 

Kidney,  excretion  and   ro-absorption  in 
the  (Ba-slkk),  a.,  ii,  468. 
nucleic    acid    of    the    (Mandel    and 
Lrvese),  a.,  i,  468. 


Kidney,  the    "protagon"  of  the  (Pan- 
zer), A.,  ii,  783. 
frog's,  secretion  by  the  (Cullis),  A., 
ii,  468  ;     (Bainbridge  and     Bed- 
dard),  a.,  ii,  469,  563. 
Kinetics.     See  under  Affinity,  chemicah 
King  crab.     See  Limulus. 
Ki-Urushi.     See  Lacquer,  Japan. 
Kleinite,     a    lie.xagoual     mercury    oxy- 
chloride,  from  Texas  (Sachs),  A.,  ii, 
176. 
composition  of  (Sachs),  A.,  ii,  369. 
Kiister  apparatus,  explosion  of  (Harpf 
and  Fleissner;  KiJSTER),  A.,ii,  850. 
Kynosine  in  urine  (Kutscher  and  LoH- 

mann),  a.,  ii,  875. 
Kynurine.     See  Quinoline,  4-hydroxy-. 
Kyrines  {Skr.\up  and  Zwerger),  A.,  i, 
123  ;  (Siegfried),  A.,  i,  777. 


Lacquer,  Japan  (TsCHiRCHandSrEVENs), 

A.,  i,  31. 
Lactase,  hydrolytic  activity  of  (PoRCH- 

Ei;),  A.,  ii,  57. 

Lactic   acid   {\-ethylidenelactic  acid ;  a- 

hydroxyjyropionic    acid),    resolution 

of,  by  morphine  (Irvine),  T.,  935  ; 

P.,  159. 

action   of,   on   casein   and    paracasein 

(Laxa),  a.,  i,  123. 
in  intermediary  metabolism  (Mandel 
and  Lusk),  A.,  ii,  463. 
Lactic   acid,    a-thio-   (Frikdmaxn   and 

Baer).  a.,  i,  802. 
<f-Lactic   acid   {sarcolactic  acid)   in   the 
blood,    urine,    and      cerebrospinal 
fluid  in  eclampsia  (Futh  and  LocKE- 
MANN  ;  Zweifel),  a.,  ii,  472. 
formation    of,    by    the     autolysis    of 
animal     organs    (Mochizuki     and 
Ari.ma),  a.,  ii,  873. 
/■Lactic    acid    and    its    lactide    (Jung- 
Fi.KiscH  and  GonciioT),  A.,  i,  333. 
asymmetric  synthesis   of  (McKenzie 
and  Wren),  T.,  689  ;  P.,  107. 
Lactic  acid   bacteria.     See  under   Bac- 
teria. 
Lactic  acid  fermentation.     See  Fermen- 
tation. 
Lactones,    formation     of,    from     oa-di- 
methyl-^S^-un.saturatcd  acids 

(Bi.aisk  and  Courtot),  A.,  i,  793. 
iodo-,   fornuition  of  (Bouoaui,t)    A., 
i,  848. 
Lactose  {milk  sugar),  liydrolytic  activity 
of  luetiuse   towards  (PoKCHRu),  A., 
ii,  57. 
tost  for  sucrose   in  ((iEFF.MANN),  A., 
ii,     586  ;    (Uawai.uwski),    A.,  ii, 
811. 
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Lactose,  unificatioli   of  the  methods  of 
estimating,  in  milk  (Patein),  A.,  ii, 
904. 
a-Lactylcarbamide.        See       o-Methyl- 

hydantoin. 
LsBTnlic    acid     {fi-acetylpropionic    acid, 
acetonylacetic     acid),    estimation     of, 
iodometrically  (SAVAut:),  A.,  ii,  907. 
Leevulose     {d-fnidose),    action     of    as- 
phenylethylhydrazine  on  (Ofner), 
A.,  i,  385. 
osazone    test    for,    as    influenced    by 
dilution  and  by  the  presence  of  other 
sugars  (Sherman  and  Williams), 
A.,  ii,  498. 
and  dextrose,  estimation  of  (Kickton), 
A.,  ii,  255. 
Laevalosephenylhydrazone  (Landrieu), 

A.,  ii,  270. 
Lamp  without  flame,  phenomenon  of  a 
(AIatignon  and    Trannoy),    A.,    ii, 
427. 
Lamps,    electric.      See    under    Electro- 
chemistry. 
Lampblack,  production  of,  from  acetyl- 
ene (Frank),  A.,  ii,  21. 
Lanthanum,  spectrum  of  (Wolff),  A., 
ii,  409. 
neodymium,       and        praseodymium 
chlorides,    physiological    action    of 
(Dryfuss  and  Wolf),  A.,  ii,  473. 
Lanthanum  chloride    (Matignon),   A., 

ii,  675. 
Lard,  detection  of  beef  fat  in  (Dunlop), 

A.,  ii,  502. 
Latent      heat.     See     under      Thermo- 
chemistry. 
Laumontite  from   Brazil  (Hussak),  A., 

ii,  555. 
Laurolene  and  uoL&utolene,  preparation 
and    reactions    of   (Crossley    and 
Renouf),  T.,  37. 
densities,    magnetic     rotations,     and 
refractive  powers  of  (Perkin),  T., 
33. 
isoLaurolene,  synthesis  of  (Blanc),  A., 

i,  523. 
Lauronic    acid,   amino-,   derivatives  of 

(NovES  and  Tavf.au),  A.,  i,  397. 
Mc;Lauronolic  acid,  syntliesis  of  (Blanc), 

A.,  i,  523. 
Lead,     radioactive,     from     pitchblende 
(Dany.sz),  a.,  ii,  644. 
mixtures    of,   with    sulphur    (Fried- 
rich    and    Leruux),   A.,   ii,    355; 
(Weidmann),  a.,  ii,  755. 
Lead  alloys  with  aluminium,  determina- 
tion  of  the   melting  jmint  of,    by 
thermo-electric      })yrometers      (Pl5- 
CHEUX),  A.,  ii,  758. 
with     arsenic    (Friedrich),     A.,    ii, 
230. 


Lead   alloys   with    cadmium    alid    zinc 
(Novak),  A.,  ii,  26. 
with    calcium    (Hackspill),    A.,    ii, 

671. 
with  silver  (Friedrich  and  Puchta), 

A.,  ii,  541. 
with  sodium    (Mathewson),    A.,   ii, 

666. 
with  tin,  estimation  of  lead  in  (GiusTi), 
A.,  ii,  581. 
Lead    compounds    with     thiocarbamide 
(Rosenheim  and  Meyer),  A.,  i,  408. 
Lead  carbonate  and  oxide,  identification 
of  solid  phases  between  (Hawley), 
A.,  ii,  854. 
chloride,  compounds  of,  with  potass- 
ium  chloride  (Lorenz  and   RucK- 
stuhl),  a.,  ii,  853. 
chromates  (Cox),  A.,  ii,  757. 
haloids,  formation  of  mixed   crystals 
from   fused    mixtures  of   (Monke- 
meyer),  a.,  ii,  604. 
oxide,    modifications  of  (Ruer),    A., 

ii,  755. 
peroiiide,    new   method    of    preparing 
(Frioerich,  Mallet,  andGuvE), 
A.,  ii,  756. 
electrolytic  preparation  of,  from  lead 
sulphide  (Steigelmann),  A.,  ii, 
854. 
as  anode  in  the  electrolytic  oxida- 
tion   of   chromium    sulphate    to 
chromic  acid  (Muller  and  Sol- 
ler),  a.,  ii,  66. 
Plumbates,    constitution    of    certain 
(Bellucci  and    Paruavano),   A., 
ii,  87. 
Lead  oxychlorides  (Ruer),  A.,  ii,  542. 
aluminium   phosphate.     See  Plumbo- 

gumniite. 
pyrophosphates  (Pahl),  A.,  ii,  87. 
sulphate,   compound  of,  with  stannic 
sulphate   (Weinland   and   Kuul), 
A.,  ii,  762. 
sulphide.     See  Galena. 
Lead  organic  salts,  reactions  involved  in 
the  formation  of  (Whiie  ;  White  and 
Nelson),  A.,  i,  229. 
Lead,    detection   and   estimation   of,   in 
water  (Ki'HN),  A.,  ii,  493. 
electrolytic     precipitation      of,     from 
acetate  solutions  (Snowdon),  A.,  ii, 
755. 
estimation  of  (Mayer  ;  Sasse),  A.,  ii, 

581. 
estimation  of,  volumetrically,  as  iodate 

(MosER  ;  Rupp),  A.,  ii,  198. 
estimation     of,      in     tin-lead     alloys 
(GiusTi),  A.,  ii,  581. 
Lead  chamber   process.     See  Sulpliuric 

acid  under  Sulphur. 
Lead  matte  (Weidmann),  A.,  ii,  755. 
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Lead  mineral,  argentiferous,  from  Rosseto, 
Elba  (Tarugi  and  Calamai),  A.,  ii, 
620. 
Leaf  sap  of  annnal  plants,  variations  in 
phosphoric  acid  and  nitrogen  in  the 
(AxDRE),  A.,  ii,  246. 
Leaves  of  Acer  Negundo,  migration  in 

the  (Schultze),  A.,  ii,  192. 
variation  of  the  nitrogen  in  (Axdr6), 

A.,  ii,  192. 
formation   of  anthocyanin  in,    under 

the  influence  of  the  bite  of  an  insect 

(MiRAXDE  ;  Gautier),  a.,  ii,  884. 
fallen,    nitrogen    fixation   by    (HoRN- 

berger),  a.,  ii,  47. 
Lecithin,     proportion    of,    in    egg-yolk 

(Manasse),  a.,  ii,  781. 
occurrence  of,  in  fteces  (LoxG),  A.,  ii, 

637. 
occurrence  of,  in  milk  (Siegfxld),  A., 

ii,  204. 
amount  of,   in  milk  (Koch),  A.,  ii, 

467. 
behaviour  of,  to  the  lipolytic  ferments 

(ScHCMOFF-SiMAXOWSKi   and   SlE- 

ber),  a.,  ii,  871. 
action  of  ricin  on  (Pascccci),  A.,  ii, 

96. 
action    of,     on     animal     metabolism 

(Slowtzoff),  a.,  ii,  779. 
absorption  of,  in  the  iute.stine  (Slowt- 
zoff), A.,  ii,  101. 
brain,  fatty  acids  of  (Cousin),  A.,  i, 

330. 
natural,  optical  antipodes  of  (Mayer), 

A,  i,  919. 
Lecithins,  composition  of  (Wintgen  and 

Keller),  A.,  i,  331. 
in    plant    tissues    (SxANfeK),    A.,    ii, 

700. 
vegetable    (Winterstein    and    HiE- 

STAND),  A.,  i,  478. 
estimation  of  (Koch  and  Woods),  A., 

ii,  136. 
Lecithin-dextrose      and      its      osazone 

(Mayer),  A.,  i,  915. 
Legnmin,  monoamino-acids  of  (Abder- 

iiALOKvand  Babkin),  A.,  i,  546. 
Lemon- grass  oil  from  Montserrat,  A.,  i, 

298. 
Lemon  juice,  composition  of  (LChric), 
A.,  ii,   482;    (Bevthikx,    Bohrisch, 
and     Hem  PEL ;     v,     KCtt.ser    and 
Ulrich),  a.,  ii,  573. 
Lemons,  extracts  and  oils  of,  estimation 

of  citral  in  (Chace),  A.,  ii,  906. 
oil  of,  indirect  estimation  of  aldehydes 

in  (I'.EKTiS),  A.,  ii,  132. 
Lentil  bosks,  foo<l  value  and  digestibility 

of  (Honcamf),  a.,  ii,  701. 
Lepidomelane  from  Montreal  (Harring- 
ton), a.,  ii,  867. 


Lepidoptera,     assimilation     of     carbon 
dioxide  by  chrysalides  of  (v.  Linden), 
A.,  ii,  95. 
Leptochlorites  from  Moravia  (Kretsch- 

mer),  a.,  ii,  458. 
Letter  of  condolence  to  Madame  Curie, 

P.,  125. 
Leucaemia  and  chloroma  (Gttlland  and 
Goodall),  a.,  ii,  566. 
excretion  of  amino-acids  in  (Lipstmn), 

A.,  ii,  109. 
myelogenous,  influence  of  X-rays  on  the 
blood  in  (Williams),  A.,  ii,  378. 
Leucine,    new,    synthesis  of  a,  and  its 
ethyl  ester  and  its  benzoyl  derivative 
(BorvEAULT    and    Locquin),    A.,   i, 
938. 
Leneine  (a-amino-n-h^xoic  acid),  resolu- 
tion  of,    into   its    optically    active 
components  by  means  of  its  fonnyl 
derivative     (Fischer    and    War- 
burg), A.,  i,  72. 
detection    of     small     quantities     of 
(Lippich),  a.,  i,  813. 
^Leucine  anhydride  (Fischer),  A.,  i, 

SIO. 
Leucine  esters,  decomposition  of,  by  the 
pancreatic  enzyme  (Warburg),  A.,  ii, 
691. 
Leucines,    true   nature  of,  obtained   by 
Schiitzenberger  in  the  decomposition 
of  proteid   matter   (HuGOUNENQ  and 
Mokel),  a.,  i,  719. 
Leucocyanin  (Molisch),  A.,  it,  118. 
Leucocytes  in   milk  (Savage),   A.,  ii, 
296. 
iodine-staining  granules  of  (Haber- 

shon),  a.,  ii,  96. 
iodine  reaction  in  (Barnicot),  A.,  ii, 
558. 
Leueomethylene-blne,   amino-    (Gnehh 

and  SiHiioTKK),  A.,  i,  212. 
Lencyl-r/-alanine     and    its     anhydride 

(Fischer),  A.,  i,  810. 
/-Leucylglycine      and      its     anhydride 

(Fischer),  A.,  i,  809. 
c2/-Leuoyl-glycine  and    -glycylglycine, 
decom{)osition  of,   in  the  organism  of 
rabbits  and  dogs  (Abherhalden  and 
Kautzsch),  a.,  ii,  778. 
Lencylglycylglycines  (Fischer),  A.,  i, 

145,  809. 
^Lenc7l-Meacine  and  its  hydrochloride 
and  copjier  salt  (Fisi  her),  A.,  i,  810. 
Lichens,  constituents  of  (Hksse),  A.,  i, 
280. 
c irbohydrates  from  (Tollens),  A.,  i, 
560;  (U LANDER  and  Tollens),  A., 
ii,  193. 
compounds  from  (Zopf),  A.,  i,  672. 
Light     See  under  Photochemistry. 
Ligniflcation  (Linde),  A.,  ii,  311. 
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Lignin,    estimat'on   of,   in    crude    fibre 

(Konig),  a.,  ii,  905. 
Lignite,   bituminous  (Hubner),  A.,  ii, 
552. 
determination  of  the  calorific  value  of, 
with    the     Lewis-Thomson     calori- 
meter (Salvadoki),  a.,  ii,  900. 
Lignites,  estimation  of  volatile  combus- 
tible matters  in  (Somermeier),  A.,  ii, 
802. 
Lilac,  detection  and  estimation  of  syrin- 
gin  in  the  various  organs  of  (Vintil- 
Esco),  A.,  ii,  701. 
Lime.     See  Calcium  oxide. 
Lime   liquors,  used,  estimation   of  am- 
monia in  (Procter  and  McCandlish), 
A.,  ii,  392. 
Limene  and  its  hexabromide  (Schmidt 

and  Weilinger),  A.,  i,  299. 
Limestone,      argillaceous,     co-operative 
analysis  of    (Hili.ebrand,   Dudley, 
Richardson,    and    Stokes),   A.,   ii, 
307. 
d-liimonene  from  the  oil  from  the  fruit 
of  Pittosporam  undulatum  (Power 
and  TuTiN),  T.,  1087;  P.,  170. 
nitrosochlorides.  action  of  magnesium 
methyl     iodide     on     (Tilden    and 
Shepheard),  T.,  920  ;  P.,  162. 
Limulus  heart,  researches  on  (Carlson), 
A.,  li,  558. 
chemical   conditions    for    activity    in 

(Carlson),  A.,  ii,  558. 
respiration  of  (Newman),  A.,  ii,  237. 
action  of  chloral  hydrate  on  (Carl- 
son), A.,  ii,  877. 
action  of  drugs  on  (Carlson),  A,,  ii, 
878. 
Linalool  and  its  phenylurethane  (Enk- 

laai;),  a.,  i,  377. 
Linalyl    propionate    (Houben),    A.,   i, 

520. 
Linking,  acetylenic  (Straus  and  MOl- 
lkr),  a.,  i,  77. 
double,     modern     theories     of     (ClA- 
mician),  a.,  i,  104. 
optical  effects  of  adjacent  (BriJhl), 
P.,  319. 
etliylenic,  influence  of  the  position  of 
the,    on    the     electro-afl^nity    and 
characters   of  unsaturated   alicyclic 
aeids  (AitATi),  A.,  i,  958. 
See  also  Bonds. 
Linseed  cakes,  adulteration  of  (Roger), 

A.,  ii,  404. 
Lipsemia    and    diabetes    (Turney    and 
Dudgeon),  A.,  ii,  109. 
intra-ocular,    and    diabetes   (White), 
A.,  ii,  566. 
Lipase,  action  of  (Armstrong),  A.,  i, 
126;     (Loevenhart),    A.,     i,    328; 
(Taylor),  A.,  i,  918. 


Lipase,  influence  of  chemical  constitution 
on  the  action  of,  on  esters  (Kastle), 
A.,  i,  548. 

action  of  ozone  and  other  oxidising 
agents  on  (Kastle),  A.,  i,  615. 

fission  of  lipoid  substances  by  (Mayer), 
A.,  i,  918. 

pancreas,    action    of    .synthetical   bile 
acids  on  the  activity  of-  (Magnus), 
A.,  ii,  691. 
Lipoid  substances,  fission  of,  by  lipase 

(Mayer),  A.,  i,  918. 
Lipoids,    influence    of    diffusibility  and 

solubilit}'  of,  on  the  rate  of  intestinal 

absorption  (Katzenellenbogen),  A., 

ii,  780. 
Liquid-gaseous     state.      See     Gaseous- 

licjuid  state. 
Liquid  mixtures,  viscosity  of  (Dunstan), 
P.,  89  ;  (Dunstan  and  Wilson), 
P.,  308  ;  (Getman),  A.,  ii,  832. 
binary,  vapour   pressures  of  (Mar- 
shall), T.,  1350;  P.,  154. 

volume  of  a  dissolved  substance 
(Lumsden),  p.,  306. 
Liquids,  relation  between  electrolytic 
conduction,  specific  inductive  ca- 
pacity, and  chemical  activity  of 
certain  (Mathews),  A.,  ii,  3,  327. 

theory  of  the  intermiscibility  of 
(Holmes),  T.,  1774;  P.,  272. 

limited  miscibility  of  (Buchneb),  A., 
ii,  731. 

which  are  mutually  insoluble,  distilla- 
tion of  (v.  Rechenberg  and  Weiss- 
avange),  a.,  ii,  72. 

separation  of,  into  layers  (Smirnoff), 
A.,  ii,  839. 

flow  of,  through  capillary  spaces 
(Bell  and  Cameron),  A.,  ii,  833. 

polymerisation  of  (Bogdan),  A.,  ii, 
274. 

weighing  bottle  for  (Buschmann),  A., 
ii,  832. 

heavy,  separating  apparatus  for  (Kai- 
ser), A.,  ii,  662. 

volatile,  calorimetry  of  (Rosenhain), 
A.,  ii,  269. 
Lithium,  preparation  of  metallic  (RuFF 
and  Johannsen),  A.,  ii,  282. 

secretion  of,  in  urine  (Berger),  A.,  ii, 
692. 
Lithium  bromide,  conductivity  and  vis- 
cosity of  solutions  of,  in  water, 
methyl  alcohol,  ethyl  alcohol,  acet- 
one, and  binary  mixtures  of  these 
solvents  (Jones  and  McMaster), 
A.,  ii,  737. 

ehromates  (Sciireinemakers),  A.,  ii, 
24. 

hydroxide  and  iffe  hydrate  (de  Fokc- 
rand),  a.,  ii,  445. 


i 


INDEX   OF   SUBJECl^. 


ilGi 


Lithium  ioilide,  decomposition  of,  in  the 
organism  (Berger),  A.,  ii,  692. 

mercnric  iodides  (Dubois),  A.,  ii,  85. 

nitrate,  conductivity  and  viscosity  of 
solutions  of,  in  mixtures  of  acetone 
with  methyl  alcohol,  ethyl  alcohol, 
and  water  (JosES  and  Bixgham), 
A.,  ii,  66. 

alumino-silicates  (Weyberg),  A.,  ii, 
23. 

sulphate,  equilibrium  in  the  system, 
water,   aluminium  sulphate,  and 

(SCHREINEMAKERS         and  DE 

Waal),  A.,  ii,  855. 
equilibrium    in     the    system,    am- 
monium    sulphate,     water,    and 

(SCHREIXEMAKERS     and    COCHE- 

ret),  A.,  ii,  424. 

Liver,  acetone  formation  in  the  (Emb- 

DES    and   Kalberlah  ;    Embden, 

Salomon',    and  Schmidt),   A.,   ii, 

375. 

as  a  storehouse  for  proteids  (Seitz), 

A.,  ii,  241. 
proteids  of  (Pohl),  A.,  ii,  106. 
sugar-yielding  substances  in  (TiJRKEL), 

A.,  ii,  872. 
sugar  formation  in  isolated  (Iwanoff), 

A.,  ii,  466. 
of  oxeD,  behaviour  of  some  pejitides 
towards  the  juice  of  (Abderhalden 
and  RdXA),  A.,  ii,  873. 
Liver  autolysis,  influence  of  alkalinity 

on  (v.  Drjewezki),  A.,  ii,  873. 
Liver  cells,    crj'stals  in    the   nuclei  of 

fHERiiiSG),  A.,  ii,  782. 
Longstaff   medal,    ]iresentation    of,    to 
Proiessor  W.  ^^  Hartley,  P.,  169,  246. 
Lottta  gigantea  eggs.     See  under  Eggs. 
Ltuninescence   of  certain  organic  com- 
pounds     between   -f-lOO"  and  -190° 
(Borissoff),  a.,  ii,  317. 
Lung     tissue,     does,     invert     lactose  f 

(KiEHL},  A.,  ii,  782. 
J  Lupanine     platinichloride,     crystallo- 

graiihy  of  (Ranfaldi),  A.,  i,  664. 
Lupeol,   presence  of,  in  some  kinds  of 
gutta-percha  (van  Rombubgh),  A.,  i, 
20. 
Lupin  seedlings,  action   of  aluminium 
salts  on  (HoisE  and  GiF,s),  A.,  ii,  191. 
Lupins  (Neubauer),  A.,  ii,  625. 
Lupimis    albiis,    distribution    of  man- 
ganese in  the  dilferent  parts  of  (Pas- 
kkri.vi),  a.,  ii,  117. 
amount  of  tyrosine  in    seedlings    of 
(SriULZE  and  Castoro),  A.,  ii,  795. 
2:4Lutidine,  condensation  of,  with  alde- 
hydes ;Langek),  a.,  i,    38. 
Lymph,  the  post-morUm  flow  of  (Bain- 
BRiiKJK.),  A.,  ii,  782. 
amioo-acids  in  (Howell),  A.,  ii,  868. 


Lysins  and  enzymes,  comparison  of 
(Walker),  A.,  i,  327. 

Lysol,  poisoning  by.  See  under  Poison- 
ing. 

i-Lysyl-lysine  and  its  hydrochloride 
(Fischer  and  SrzuKi),  A.,  i,  73. 


Mace,   detection  of  sugar  in   (Spaeth), 

A.,  ii,  500. 
Magnesia.     See  Magnesium  oxide. 
Magnesium  and  calcium,  metabolism  of 

(Goitein),  a.,  ii,  870. 
Magnesium  alloys  with  antimony,  bis- 
muth, cadmium,  and  zinc  (Grube), 
A.,  ii,  355. 
with  calcium  (Stockem),  A.,  ii,  285. 
with  silver  (ScHEMTscHUSCHKy),  A., 

ii,  539. 
with  sodium   (Mathewson),    A.,   ii, 
165. 
Magnesium  salts  and  calcium  salts,  in- 
fluence of,  on  bacterial  actions  (Ma- 
CHiD.\),  A.,  ii,  380. 
physiological  action  of  (Meltzer  and 
Auer),  a.,  ii,  244,  473. 
Magnesitim perborate  (Dei-tsche  Gold- 
&  Silber-Scheide-Axstalt  vorm. 
Rok.s.sler),  a.,  ii,  448. 
bromide    and   iodide,   compounds  of, 
with     esters    (Mexschutkix), 
A.,  i,  132. 
crystalline   alcoholates  of  (Mex- 

SCHUTKIS),  A.,  i,  131. 
etherates  of,  action  of  anhydrous 
alcohols,    esters,  and  water  on 
(Mex.«!CHUTkix),   a.,   i,     131, 
132,  552. 
hydrates,  solubility  of,  in  water 
(Mexschutkix),  a.,  i,  132. 
carbonates,  basic  (Davis),  A.,  ii,  670. 
chloride,  hydrated.     See  Bischotito. 
mercnric    ioiUdes    (Dubois),   A.,    ii, 

544. 
^/•nianganate  as  an    oxidising   agent 
(Michael   and  Garner),    A.,    ii, 
229. 
oxide  {magrusia)  and  lime  as  manures 
for  flax  and  spinach  (Namikawa), 
A.,  ii,  892. 
peroxide,    commercial   (v.    Foregoek 
and  Philipp),  A.,  ii,  352. 
preparation  of  (Merck),  A.,  ii,  853. 
oxybromide  and  oxyiodide,  etherates 

of  (Men-schutkin),  a.,  i,  132. 
sulphate,  comjwund    of,    with  ethyl- 
enedianiiuo      (Grossmaxn      and 
SchC(;k),  a.,  i,  631. 
estimation   of  sodium    sulphate   in 
(Mo8«L8r),  a.,  ii,  395. 
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Magnesium  organie  compounds  (Tsche- 
lixzeff),  a.,  i,  489. 
containing  ethyl  ether,  new  series  of 

(Tschelixzeff),  a.,  i,  241. 
heats    of    formation    of,     from    tlieir 
elements,  and  the  heat  evolved  in 
the  preparation  of  (T.schelinzeff), 
A.,  ii,  335. 
thermochemical  investigation    of   the 
decomposition  of,  by  water  (Tsche- 
linzeff),  a.,  ii,  334. 
retarding  or  paralysing  action  of  chloro- 
form,   &c.,    on     the  production  of 
(Reychlek),  a.,  ii,  836. 
action  of    disulphides   on    (Wtjyts), 

A.,  i,  257. 
reaction  of,   with    unsaturated    com- 
pounds (KoHLER  and  Heritage), 
A.,   i,    96;   (Kohler),   A.,  i,  427, 
753. 
See     also     Grignard's     reaction    and 
reagent. 
Magnesium    ether  complexes,   thermo- 
chemical    investigation    of    the    de- 
composition   of,    by    water    (Tsche- 
lixzeff), A.,  ii,  334. 
Magnesium   detection  of,  by  Schlagd'en- 
hautfen's  reaction  (Grimbert),  A., 
ii,  307;  (Belher),  A.,  ii,  396. 
indirect   estimation   of,    by   weighing 
as       phosphomolybdic       anhydride 
(Berju),  a.,  ii,  706. 
estimation    of,    in    hydrochloric   acid 
soil  extracts  (Neubauer),  A.,  ii,  52. 
Magnetic  compounds   of   non-magnetic 

elements  (Wedekind),  A.,  ii,  70. 
Magnetic  investigations  on  certain  mag- 
netic colloids  (Scarpa),  A.,  ii,  829. 
Magnetic  iron  ore  of  Dielette,  Manche, 
structure  and  probable  origin  of  the 
(Cayeux),  a.,  ii,  368. 
Magnetic   rotation.     See  under   Photo- 
chemistry. 
Magnetic  susceptibility  of  the  manganic 

salts  (Weber),  A.,  ii,  331. 
Magnus'  green  salt,  a  new  red  compound 
isomeric  with  (Jorgensen  and  Soren- 
SEN),  A.,  ii,  289. 
Malachite-green,   influence    of   nuclear 
substituents  on  the  shade  of  (Noelt- 
ING  and  Gerlinger),  A.,  i,  607. 
Malacone,  a  silicate  of  zirconium,  con- 
taining argon  and   helium    (Kitchin 
and  Winterson).  T.,  1568;  P.,  251. 
Malamide,     influence     of    various   sub- 
stituents on   the    optical   activity    of 
(Frankland  and  Done),  T.,    1859  ; 
P.,  286. 
Maleic      acid,     bromo-,     reactions      of 

(Lo.s.sen  and  Mkn'DTIIAI,),  A.,  i,  798. 
Maletto   tannin    (Strauss    and    Gscii- 
wendner),  a.,  i,  697. 


Malic  acid,  estimation  of,  in  fruit  juices, 
both     fermented     and     unfermented 
(Mesthezat),  a.,  ii,  635. 
Malic  acid,  salts,  detection  of  (Tocher), 
A.,  ii,  813. 
alkaline   earth  salts,  solubility  of,  in 
water  (Cantoxi  and  Basadonna), 
A.,  i,  799. 
molybdyl  and  tungstyl  salts,  complex, 
rotation      of      (Grossmaxn       and 
Potter),  A.,  i,  799. 
Malic  acid,  bromo-,  reactions  of,  and  its 
salts,      and      the    hydrated     acid 
(LossEN,    DuECK,   and    Leopold), 
A.,  i,  797. 
chloro-,  reactions  of,  and  its  salts  and 
methyl   ester    (LossEN,    Niehren- 
HEiM,  and  Schork),  A.,  i,  797. 
Malonanilide,    sulphur  derivative,   and 
its  transformation  peoduct  (Reissert 
and  MoRi),  A.,  i,  826. 
Malonic  acid,    condensation     of,     with 
ketones     (Knoevenagel),     A.,    i, 
482. 
estimation  of,  in  maple  products  (Sy), 
A.,  ii,  811. 
Malonic  acid,   ethyl  ester,  reaction   of, 
with  nitrous  anhydride  (Curtiss), 
A.,  i,  480. 
sodium  derivative,  condensation  of, 
with   ethyl  3)3-dimethylglycid- 
ate     (Haller    and     Blanc), 
A.,    i,   625. 
action  of  tribromopropane  on(PER- 
KiN  and  Simonsen),  P.,  133. 
ester      chlorides,      decomposition     of 
(Leuchs),  a.,  i,  796. 
Malonic  acid,  amino-,  methyl  and  ethyl 
esters,   hydrochlorides  of  (Piloty  and 
Nreesheimer),  a.,  i,  146. 
a-Malon-naphthil      (Meyer      and      v. 

Lutzau),  a.,  i,  765. 
Malononitrile  and  its  alkyl  homologues, 
condensation  of,  with  guanidine   and 
its  derivatives  (Merck),  A.,  i,  537. 
Malonylbis-l-amino-2:5  dimethyl-pyr- 
role-3:4-dicarboxylic  acid,  ethyl  ester 
(BO  LOW     and      Weidlich),     A.,     i, 
981. 
Malonyldiacetyldihydrazide      and     its 
methyl  derivative  (BiJLowand  Weid- 
lich), A.,  i,  982. 
Malonyldihydrazide,   methyl  derivative 

(BiLow  and  Weidlich),  A.,  i,  982. 
Malt,  mineral  com[)ounds  which  may 
possess  the  7-6le,  like  diastase,  of 
liquefying  (Wolff),  A.,  i,  66. 
relation  between  the  amount  of  nitro- 
gen and  the  character  of  Austrian 
barleys  to  the  yield  of  extract  and  to 
the  friability  by  the  (Prior),  A., 
ii,  136. 
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ICalt    analysis,    diastatic    catalysis    of 
hydrogen   peroxide   applied   to  (van 
Laer),  a.,  ii,  591. 
Malt  diastase.     See  Diastase. 
Malt-extract,       new       properties       of 

(Maqvenne  and  Roux),  A.,  ii,  623. 

Malt  germs,  composition  and  food  value 

of  (BAKKSTEiy),  A.,  ii,  701. 

hordenine  from  (L£ger),  A.,  i,  204. 

Haltase  of  pancreatic  juice  (Biekkt  and 

Gia-ja),  a.,  ii,  780. 
Maltose   and   womaltose,    synthesis    of, 
and   their  detection  (Armstrong), 
A.,  i,  127. 
formation    of,      from     the     dextrins 
obtained  by  the  saccharification  of 
starch  (Maquenne  and  Roux),  A., 
i,   327,    547  ;    (Fernbach),    A.,   i, 
327  ;  (Fernbach  and  Wolff),  A., 
i,  484. 
Maltosephenylhydrazone     (Landriev), 

A.,  ii,  270. 
Malylureide,     action    of    bromine     on 

(Gabriel),  A.,  i,  636. 
Mammary  glands.     See  under  Glands. 
Mandelic   acid,  resolution   of  (Marck- 

\VALi>  and  Paul),  A.,  i,  958. 
Mandelonitrile,  o-nitro-,  derivatives   of 
(Heller  and  Mayer),  A.,  i,  585. 
o-nitroso-  (Heller),  A.,  i,  585. 
Manganese,    distribution     of,     in     the 
ditierent    p'lrts    of  Lupinus    albus 
(Passerini),  a  ,  ii,  117. 
boiling  and  distillation  of  (Moissan), 

a.,  ii,  232. 
action  of,  on  germination  (MiCHEELS 

and  DB  Heen),  A.,  ii,  791. 
action  of,  on  plants  (Salomone),  A., 
ii,  792. 
Manganese     componnds     with     boron, 
magnetic  j>roperties  of  (Bixet    DU 
Ja.ssexneix),  A.,ii,  520. 
with    silicon    (Doerinckel),   A.,   ii, 
676. 
Manganese  alloy  with  aluminium  and 
copj)cr,  Heuslcr's  magnetic  (Geat), 
A.,  ii,  266. 
with  iron.     See  Ferromanganese  and 

Spiegeleiseii. 
with  molybdenum  (Arrivaut),  A.,  ii, 

676,  758. 
with   tungsten    (Arrivait),    A.,    ii, 
861. 
Manganese  salts,  com|>ounds  of,  with 
ethylenediamine   (GuossMAN'N    and 
ScHtcK)    A.,  i,  630. 
coni{K>und!i    of,    with    thiocarbamide 
(HosKNHKiM   and    Meyer),   A.,   i, 
408. 
as  manure.     See  under  Manure. 
Manganese   mercuric  iodide  (Duboin), 
A.,  ii,  544. 


Manganese  sulphate,  mixed  crystals  of, 
;  with  zinc  sulphate  between  0°  and 

39°  (Sahmen),  a.,  ii,  169. 
j       Manganons       ammonium      sulphate 
iLanoV  a.,  i,  627. 
Manganic   salts,    magnetic    suscepti- 
j  bility  of  (Weber),  A.,  ii,  331. 

i  Manganese,  detection  of,  by  the  use  of 
!  jiotassiumperiodate  (Benedict),  A., 

u,  128. 
estimation     of    small     quantities    of 

(Tarugi),  a.,  ii,  631. 
estimation  of,  in  ferromanganeae  and 
I  spiegeleisen  (Kietreiber),    A.,    ii, 

I  494. 

'       estimation    of,   in    iron.     See    under 
\  Iron. 

'       and   iron,    separation  of,   from   cobalt 
and  nickel  (Fcnk),  A.,  ii,  806. 
Manganic   and  Manganons  salts.     See 

under  Manganese. 
Manihot   Glaziovii,    fatty  oil   from  the 
seeds  of  (Fendler  and  Kuhn),  A.,  ii, 
482. 
Mannitol,     action     of    Bacillus    laetis 
aerogenes  on  (Harden  and  Walpole), 
A.,  ii,  380. 
Manometer,  shortened,  with  reproducible 
vacuum       (Ubbelohde),       A.,       ii, 
739. 
Mantles,     Aner,     containing     diflerent 
quantities  of  cerium,  emissive  power 
and  temperature  of  (Ruben.s),  A.,  ii, 
509. 
Manure,  factors  which  affect  the  phosr 
phoric  acid  of  bone  meal  as  (Sudkr- 
baum),  a.,  ii,  121. 
influence  of  the   reaction  of,    on  the 
yield  (Aso  and  Bahadur),  A.,  ii, 
890. 
calcium  cyanamide  as  (v.  Seelhorst 
and  Muther),  A.,  ii,  47;  (Bautsch), 
A.,  ii,  481  ;  (v.  Feiliizbn  ;  Weix), 
A.,    ii,    487 ;    (A.so),    A.,    ii,    890 ; 
(Inamura),  a.,  ii,  891. 
compound  of  calcium  cyanamide  as  a 
nitrogenous  (SHuxrand  Charlton), 
a.,  ii,  891. 
containing  calcium  cyanamide,  spon- 
taneous  formation  of  di'yanodiamide 
in  (Perotti),  A.,  ii,  304. 
farmyard,    preservation    of    (Immkk- 

dorkf),  a.,  ii,  487. 
felspar   and    nw&  as   (Priamischni- 

koff),  a.,  ii,  47. 
iron  sulphate  ns  (V'oF.LCKIK  ;    Kata- 

YAMA),  A.,  ii,  888. 
manganese  salts  as  (Bektrand),  A., 
ii,   121;   (VoKLCKER  ;    Katayama  ; 
Nagaoka),  A.,  ii,  888. 
nitrat4>s  and   nithtca  as  (ScuUBHUio), 
A.,  ii,  121. 
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Manure,  potassium  .salts  as  (Voelckee), 
A.,  ii,  888  ;  (Aso  ;  Namikawa),  A., 
ii,  891. 
relation  of   sodium    to   potassium    as 

(Bheazkalk),  a.,  ii,  891. 
sodium  nitrate  as,  for  Jajjanose  crops 

(Aso),  A.,  ii,  890. 
sodium    silicate    as,    for    barley    and 

wheat  (VoELCKEii),  A.,  ii,  888. 
straw,    effect  of,  on  crops  (v.    Seel- 

hokst),  a.,  ii,  702. 
estimation     of    phosplioric     acid    as 
magnesium  ammonium  phosphate  in 
(Jokgensen),  a.,  ii,  579. 
estimation   of  phosphoric  acid  in,  by 
phosphomolybdic  anhydride 

(Ber.)u),  a.,  ii,  250,  706. 
estimation    of    potassium    in    mixed 

(Kling  and  Engels),  A.,  ii,  580. 

See  also  Fertilisers,  Plants,  and  Soil. 

Manurial  experiments  (Wagner),  A., 

ii,  120  ;  (Ulbkicht),  A.,  ii,  304. 

with '  'Agricultural-phosphate"  (Bach- 

mann),  a.,  ii,  702. 
with  lime  (Hoffmann),  A.,  ii,  193. 
with      new       nitrogenous       manures 
(Sebelien),  a.,  ii,  575. 
Manurial  value    of  different    forms   of 
calcium  for  cereals  as  (L.^zzaki),  A., 
ii,  892. 
of  lime   and    magnesia   for    flax   and 
spinach  (Namikawa),  A.,  ii,  892. 
Maple  products,  analysis  of  (Sy),  A.,  ii, 

811. 
Maple  sugar  and  syrup,  determination 
of  the  "  lead   number"   in   (Winton 
and  Kkeider),  A.,  ii,  811. 
Margarine,  detection  of  foreign  colour- 
ing   matters    in   (Fendler),    A.,    ii, 
58. 
Marsh  soils.     See  under  Soils. 
Mass  law.     See  under  Affinity,  chemical. 
Matter,     dissociation      of,     under     the 
influence  of  light  and  heat  (Ramsay 
and  Si'encer),  A.,  ii,  715  ;  (Le  Box), 
A.,  ii,  825. 
Meat,gravimetric  estimation  of  potassium 
nitiate   in  (Paal  and  Mehrtens), 
A.,  ii,  898. 
preserved,    sodium    nitrate    in    (An- 
douard),  a.,  ii,  492. 
Meat  extracts  (Kutscher),  A.,  ii,  562. 

hydrolysis  of  (MicKO),  A.,  i,  778. 
Medullary  centres,   to.xic  action  of  in- 
travenous   injections    of    magnesium 
salts  on  the  (MELTZEUand  AuER),  A., 
ii,  244. 
Melezitose,  hydrolysis  of  (Tan ret).  A., 

i,  560. 
Mellitic      acid       (benzencluxaearbuxylic 
acid),  condensation  of,  with  rcsorcinol 
(Silbkkrad),  T.,  1787  ;  P.,  251. 


Melting    point,    abnormal    changes    of 

(RonLAND),  A.,ii,  422. 

and  coefficient  of   expansion    of   the 

.  solid  elements,  relation  between  the 

(Wiebe),  a.,  ii,  331. 

determination  of,    by  optical  methods 

(Doelter),  a.,  ii,  726. 
determination  of,    in   capillary   tubes 
(Wegscheider),  a.,  ii,  8. 
Melting  point  curves,  course  of,  for  com- 
pounds which  are  partially  dissoci- 
ated in  the  liquid  phase,  the  propor- 
tion of  the  products  of  dissociation 
being  arbitrary  (van  Laar),  A.,  ii, 
331. 
course  of,   for  solid  solutions  (or  iso- 
morphous    mixtures)   in    a    special 
case  (Day  and  Allen),  A.,  ii,  178  ; 
(VAN  Laar),  A.,  ii,  422. 
Melting  point  tube  holder  (Lexz),  A., 

ii,  432. 
Membrane,     colloidal,   gaseous    osmosis 

througli  a  (Amar),  A.,  ii,  337. 
Membranes,     precipitation,     in     jellies 
(BECHHOLDand  Ziegler),  A.,  ii,  738. 
Memorial  lecture;  Cleve  (Thorpe),  T., 

1301  ;  P.,  169. 
A^'^t^f-Menthadiene,  active,  synthesis  of 

(Semmler  and  Rimpel),  A.,  i,  682. 
A^.'^W-^-Menthadiene,   synthesis   of   the 
optically  active  modifications  of  (Kay 
andPERKiN),  T.,  839;  P.,  72. 
A3.8(9)-j^.Menthadienes,     d-      and      dl-, 
densities,  magnetic  rotations,  and  re- 
fractive powers  of  (Perkin),  T.,  849. 
Menthanedicarboxylic     acid,     amino-, 
lactam  of  (Clarke  and  Lapwortii), 
T.,   1879. 
ji>  Menthane-2:3  diol      (Semmler      and 

McKexzie),  a.,  i,  373. 
j9-Menthane-8:9-diol      (Semmler     and 

Rimpel),   A.,  i,   682. 
Menthane-2one,    8-hydroxy-.     See    Di- 

liydrncarvoiie  liydiatc. 

w-Menthane-2-  and  -4-ones,  .synthesis  of, 

from  1-niethylcyclohexane-  2-  and  -4- 

ones  (KoTZ  and  MiuiiELs),  A.,  i,  666. 

i-Menthene  {^^-\>-mcnthcnc),  .synthesis  ol, 

and  its  nitrosochloride  (Pekkin),  T. , 

832. 

i-AVi-Menthene,    synthesis    of    (Wal- 

LAcii),  A.,  i,  682. 
A*'('',Mentliene,  synthesis  of  (Semmler 

and  Rimpel),  A.,  i,  682. 
A'-7/i-Menthenol(8)(PERKiNandTArrEi;- 

sall),  p.,  269. 
A^-;w-Menthenol(8),  synthesis  of  the  op- 
ticftilv  active  moditications  of  (Kay 
and  I'KRKi.N),  T.,  839;  P.,  72. 
(W-A-'-;<Mentlienol(,8),  density,  mngiietic 
rotation,  and  refractive  power  of  (Per- 
kin), T.,  851. 
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Menthol,  electrolytic  oxidation  of  (Law), 

T.,  1452. 
Kenthol,  tertiary  {•p-mentJuinol-i),  syn- 
thesis of  (Perkin),  T.,  832. 
Mentholcarbozylactones,     cyano-,     iso- 
meric (Clarke  and  L.\p\vorth),  T,, 
1880. 
Kenthone,   synthesis  of,    from  methyl- 
cvclohexanone  (Kotz  and  Hesse),  A., 
i,"  88. 
Menthonecarboxylic  acid  and  its  anhydr- 
ide, semicarhazone,  and  anhydramide 
(Clarke  and  Lapworth),  T.,  1873  ; 
P.,  235. 
Menthonecyanohydrin,  crano-  (Clarke 

and  Lapworth),  T.,  1877  ;  P.,  285. 
Menthyl  salicylate  (Bibus  and  Schett- 

BLF.),  A.,  i,  852. 
MCenthylcarbimide,  reactions  of,  with 
alcohols     (Pxckard,     Littlkbury, 
and  Xevillk),    T.,   93  ;  (Pickakd 
and  Littlebcry),  T.,  467  ;  P.,  71. 
resolution    of   a-phenyl-o'-4-hydroxy- 
phenylethane     by     (Pickard     and 
Littlkbury),  T.,  467  ;  P.,  71. 
resolution  of  ac.-tetrahydro-2-naphthol 
hv  (Pickard  and  LirrLEBURY),  T., 
1254  ;  P.,  238. 
Mercaptans,    formation  of,    by   the  re- 
1  action     of      aromatic      sulpho-acids 
Schwalbe),  a.,  i,  841. 
Mercuric  and   Mercuroas    salts.       See 

under  Mercury. 
Mercury,  flame  spectrum  of  (de  Watte- 
viLLE),  A.,  ii,  137. 
line  spectrum  of  (Stark),  A.,  ii,  514. 
vapour  pressure  of  (Gebhardt),  A., 

ii,  9. 
apparatus  for  distilling,  in  a  vacuum 

(A.vDERLixi),  A.,  ii,  605. 
movements  of  crystals  on,  while  dis- 
solving   due    to    electro-capillarity 
(Thiel),  a.,  ii,  325. 
Mercury  alloys  {amalgams),  constitution 
of  (Smith),  A.,  ii,  673. 
with  ammonium,  constitution  of  (Rich 

and  Travers),  T.,  872  ;  P.,  136. 
with  silver,  chemical  equilibrium   be- 
tween a  solution  of  silver  and  mer- 
cury nitrates  and  (Reinders),  A., 
ii,  219. 
with  strontium  (Gltitz  and  Roederer), 

A.,  ii,  668. 
with  thallium,  composition  of  (Si'CH- 
Exi),  A.,  ii,  826. 
Mercury    compounds     of    nitrophenols 
(Han  rz.scH  and  Auld),  A.,  i,  471. 
with  thiocarbamide  (Rosenheim  and 
Meyer),  A.,  i,  408. 
Mercury    salts,   reactions   of   acetylene 
with    acidified    solutions  of   (NlEUW- 
lAnd  and  Maouibb),  A.,  i,  721. 


Mercury  salts,    action   of  ammonia  or 

amines  on  (Stromholm),  A.,  i,  935. 
Mercury  chromates  (Cox),  A.,  ii,  757. 
haloids,  vapour  pressure   of  (Wiede- 
MANX,    Stelzxer,     and    Nieder- 
schulte),  a.,  ii,  9. 
nitrate  and    silver    nitrate,   chemical 
equilibrium  between  a  solution  of, 
and  silver    amalgams   (Reikders), 
A.,  ii,  219. 
oxychloride,  hexagonal.     See  Kleinite. 
oxychlorides,  preparation  of  (Dukel- 

ski),  a.,  ii,  544. 
sulphates,  action  of  iodine  on  (Brijck- 

ner),  a.,  ii,  613. 
sulphide,  solubility  of,  in  solutions  of 
sodium  sulphide  (Knox),  A.,  ii,  608. 
Mercurous  chloride  (calomel),  modifica- 
tion of  (Meyer),  A.,  ii,  29. 
physiological  action  of  (Nemser), 
A.,  ii,  778. 
Mercuric    chloride,    solubility  of,    in 
ethyl      acetate     and     acetone 
(Atex),  a.,  ii,  151. 
action  of,  on  alcoholic  solutions  of 
dicyclopentadiene      (Hofmaxx 
and  Seiler),  A.,  i,  786. 
double     salts     of,     with     alkali 
chlorides   and   their   solubility 
(Foote  and  Levy),  A.,  ii,  231. 
iodide,  two  forms  of  (Mascarelli), 
A. ,  ii,  757. 
compounds  of,  with  free  amines 

(Fr.a.X(;ois),  a.,  i,  484,  644. 
compounds  of,  with  barium  iodide 

(Dcboix),  a.,  ii,  359,  673. 
compounds     of,    with     cadmium 
iodide  and  zinc  iodide,  isomor- 
phism   of   (Dubois),    A.,    ii, 
544. 
double    salts    of,    with    calcium 
iodide (Di'BOix),.\.,ii,  231,  286. 
compounds  of,  with  methylamine 
(Fran(;ois),  a.,  i,  484. 
barium       and       sodium       iodides 

(DuBOLN),  A.,  ii,  359,  673. 
calcium     and     strontium     iodides 

(DuBOix),  A.,  ii,  231,  286. 
lithium   iodides   (DuBOix),    A.,    ii, 

85. 
magnesium  and  manganese  iodides 
(Dcboix),  A.,  ii,  544. 
Mercury  organic   compounds    (Scholl 
and  Nybeik;),  -V.,  i,  563. 
alkyl  derivatives,    remarkable   forma- 
tion of  (Tafkl),  A.,  i,  941. 
ferricyauides  (FEKNEKrs),  A.,  i,  487. 
thiocyanate,     compounds      of,     with 
ethylenediaminc   (Gro.ssmann   and 
SchCck),  a.,  i.  631. 
cobalt  and  nickel  thiocyanates,  com- 
plex (Orloff),  a.,  i,  406. 


1166 


INDEX   OF  SUBJECTS. 


Mercury  organic  compounds  : — 

Mercuric  oxycyanide  (Holdermann), 
A.,  i,    75,    411  ;  (Rupp),    A.,    i, 
340  ;  {v.  Pieverling),  A.,  i,  341. 
potassium  ferrocyanide  (Fernekes), 
A.,  i,   149. 
Mercury,  estimation  of,  electrolytically, 
using  the  rotating  anode  (Kroupa), 
A.,  ii,  581. 
estimation      of,    gasometrically     and 
volumetrically,   by  hydrazine    salts 
(Ebler),  a.,  ii,  53. 
estimation  of,  volumetrically  (Rupp), 

A.,ii,  902. 
estimation    of,    in    antiseptic     soaps 
(Seidell),  A.,  ii,  252. 
Mercury  ores,  assay  of  (Holloway),  A., 

ii,  308. 
Mercury  pump.     See  under  Pump. 
Mere-,      defir.ition      of       the      prefix 

(Haxtzsch),  a.,  i,  856. 
Meroquinenine  and  its  acetyl,  hydroxy-, 
and     iiitroso-derivatives     and     their 
salts,   and  ethers   (Koenigs,    Berx- 
hart,  and  Ibele),  A.,  i,  762. 
Meroquineninelactone  (Koenigs,  Bern- 
hart,  and  Ibele),  A.,  i,  763. 
Mesembrianthcmum  crystallinu7n,  varia- 
tions in  the  nitrogen  and  phosphoric 
acid  of  the  sap  of  (  Axdre),  A. ,  ii,  385. 
Mesitoylacrylic  acid  (Kozniewski  and 

Marchlewski),  a.,  i,  759. 
Mesityl    alcohol,     c^ibrorao-o-hydroxy-, 
acetates  and  bromide  of  (Auwers, 
Jescheck,  Schroter,  Markovits, 
and  Roever),  A.,  i,  355. 
oxide  {methyl  isobutenyl  ketone;  iso- 
propyiideneacetone),       action         of 
magnesium  benzyl  chloride  on  (v. 
Fellenberg),  a.,  i,  667. 
bromide,     rfibromo-^-hydroxy-,     and 
its   acetate,  and    their    compounds 
with     bases    (AuwERS    and    ScH- 
renk),  a.,  i,  267. 
Mesitylene,  triozonide  of  (Harries  and 

Weiss),  A.,  i,  228. 
Mesitylene,  e^mmino-,  monoacyl  deriva- 
tives, action  of  nitrous  acid  on  (Mor- 
gan and  Micklethwait),  T.,  1298  ; 
P.,  240. 
Mesitylpiperidine,  4:6-fZibromo-2-  hydr- 
oxy-  (Auwers  and    Schrenk),    A., 
i,  269. 
Mesozalic   acid,    esters,    amine   deriva- 
tives of  (Curtiss),  a.,  i,  339. 
ethyl  ester  (Curtiss),  A.,  i,  480. 
Metabolic  experiments,   the    behaviour 
of  alkaline  earths  in  (Marcusk),  A., 
ii,  464. 
processes,  action  of  chalybeate  waters 
on  (Vandeweyer  and  Wybauw), 
A.,  il,  778. 


Metabolism,     action     of     lecithin     on 
(Slowtzoff),  a.,  ii,  779. 
rdle  of  elementary  nitrogen  in  animal 

(Oppenheimer),  a.,  ii,  869. 
influence    of    phosphoric     acid     and 
sodium    phosphates    on    (Desgrez 
and  Guende),  A.,  ii,  560. 
effect  of  abundant  proteid    food  on 

(Schreuer),  a.,  ii,  101. 
influence      of     sodium      nitrite      on 

(Surveyor),  A.,  ii,  560. 
of  calcium  and  magnesium  (Goitein), 

A.,  ii,  870. 
of   nucleic    acids    in     the    organism 
(Abderhalden      and      Schitten- 
helm),  a.,  ii,  465. 
of  organic  and  inorganic  phosphorus 

(Le  Clerc  and  Cook),  A.,  ii,  870. 
in  cretins  (Scholz),  A.,  ii,  102. 
carnivorous,      behaviour     of    certain 
amides  alone  and  in  combination  in 
(VoLTz),  A.,  ii,  560. 
intermediary,  lactic  acid  in  (Mandel 
and  Lusk),  A.,  ii,  463. 
in  the  anaerobic  stage  of  the  pupse 
of  Calliphora   (Weinland),    A., 
ii,  560. 
nitrogenous,    influence   of  X-rays   on 
(Williams),  A.,  ii,  378. 
action  of  asparagine  on  (Lehmann 

and  Rosenfeld),  A.,  ii,  560. 
influence  of  subcutaneous  injections 
of  dextrose  on  (Underbill  and 
CLOSsoh),  A.,  ii,  778. 
as  aft'ected  by  diet  and  by  alkaline 

diuretics  (Haskins),  A.,  ii,  870. 
in   animals,   action   of  non-proteid 
nitrogenous  substances  on  (Kell- 
ner),  a.,  ii,  690. 
in  normal  individuals  (Hamill  and 
Schkyver),  a.,  ii,  463. 
nuclein,  and  the  ferments  concerned, 
in    man    and  animals   (Schitten- 
helm),   a.,  ii,    102,    779 ;   (Jones 
and  Austrian),  A.,  ii,  561. 
proteid,  and  muscular  work  (Sawja- 
loff),  a.,  ii,  561. 
influence    of    barium    and    radium 
bromides  on  (Berg  and  Welkek), 
A.,  ii,  373. 
uric  acid  (Almagia  ;  Pfeiffer),  A., 
ii,  109. 
Metalammonium  compounds  (Joannis), 
A.,    ii,    161  ;  (Ruff   and  Geisel), 
A.,  ii,  228. 
See  also  under  the  separate  Metals. 
Metallic  carbides,  production  of  graphite 
from  (Frank),  A.,  ii,  21. 
chlorides,  action  of  nitrogen  sulpliide 

on  (Davis),  T.,  1575;  P.,  261. 
nitioso-compounds    and    nitric    oxide 
(Zimmeumann),  A.,  ii,  82. 
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Metallic  oxides,  electrical  conductivity  of 
(HoETON),  A.,  ii,  260. 
action  of  liquid  ammonia  on  (Rosen- 
heim   and    Jacobsohx),   A.,   ii, 
760. 
use  of,  as  catalytic  oxidising  agents 
(Sabatier  and  Mailhe),   A.,  i, 
549  ;  (Matignox  and  Tranxoy), 
A.,  ii,  427. 
basic  salts  of  bivalent  (Steomholm), 
A.,  ii,  344. 
salts,  fused,  conductivity  of  (Arndt), 
A.,  ii,  418. 
action  of  sulphur  on  (Maxuelli), 

A.,  ii,  607. 
inorganic.     See  Inorganic  salts. 
See  also  Salts, 
substitution  (VAyDEVELDE  and  Was- 

TEELs),  A.,  ii,  167. 
sulphates,  reaction  of,    with  sulphur 

(Brcckxer),  a.,  ii,  279. 
sulphides,     photoelectric     effects     in 
(RoHDE),  A.,  ii,  343. 
conditions  of  ])recipitation   and   of 
solution  of  (Bruxi  and  Padoa), 
A.,  ii,  157. 
thiocyanates,     compounds     of,    with 
organic     bases      (Grossmann    and 
Hunseler),  a.,  i,  7  ;  (Grossmaxn 
and  Schuck),  A.,  i,  629,  630. 
Metalliferous  veins  of  the  Val  de  Ville, 
Vosges,   Alsace   (Uxgemach),  A.,    ii, 
765. 
Metals  fonnd  in  the  excavations  of  the 
Tell  Acropolis  of   Susa    in   Persia 
(Berthelot  and  Andr^),   A.,  ii, 
230. 
free,  production  of  (Gautier),  A.,  ii, 

548. 
and  their  salts,  radioactivity  of  (Camp- 
bell), A.,  ii,  411. 
heating  effects  produced   by  Rontgen 
rays  in,  and   their  relation   to  the 
question   of   change    in    the    atom 
(Bumstead),  A.,  ii,  141. 
specific  action  of,  in  electric  discharge 
by     X-rays     and     secondary    rays 
(Hurmuzescu),  a.,  ii,  259. 
electric  measurements  on  (Fawsitt), 

A.,ii,  328. 
cathodic  eva{)oration  of,  in  attenuated 
gases  (KoHLscHt'TTERand  MCller), 
A.,  ii,  418. 
distillation  of  (MoissAN),   A.,  ii,  92, 

175,  232. 
theory  of  the  passivity  of  (Muller; 

Fredenhagex),  A.,  ii,  76. 
solution     of     (Ericson-AurAn     and 

Palmaer),  a.,  ii,  839. 
influence  of,    on    fermenting    liquids 
(Nathan,    Schmid,    and    Fucks), 
a.,  ii,  569. 


Metals,  bivalent,  compounds  of  thiocarb- 
amide  with  salts  of  (Rosekheim  and 
Meyer),  A.,  i,  407. 
ferromagnetic,  magnetisation  and 
magnetic  change  of  length  in,  at 
temperatures  ranging  from  - 186" 
to  -^1200"  (Honda  and  Shimizu), 
A.,  ii,  69. 
rapid  electroanalysis  of  (Sand),   P., 

43. 
general  method  for  the  separation  of, 
without  using    hydrogen    sulphide 
(Ebler),  a.,  ii,  126. 
Metanicotine,  reduction  of,  with  sodium 
and     absolute    alcohol     (Maas     and 
Hildebrandt),  a.,  i,  980. 
Metazirconic  acid.     See  under  Zircon- 
ium. 
Meteoric   stone    from   Estacado,   Texas 
(Howard  ;  Davison),  A.,  ii,  685. 
from  the  Kangra  Valley,   description 
and     spectrographic     analysis     of 
(Hartley),  T.,  1566  ;  P.,  251t 
Meteorite,   South  Bend  (Fabrinoton), 
A.,  ii,  775. 
stony,    from     Coon     Butte,     Arizona 
(Mallet),  A.,  ii,  370. 
from  Modoc,  Kansas  (Merrill  and 
Tassix),  a.,  ii,  371. 
Methaemoglobin,  formation  of  (Babel), 

A.,  i,  779.  914. 
Methsemoglobins     from      globin      and 
hfematin,  action  of  .sodium  fluoride  on 
(Moites-sieb),  a.,  i,  779. 
Methane,    synthe.sis    of    (Pring    and 
Hutton),      T.,     1591;    P.,      261; 
(Elwortht  and  Williamson),  A., 
i,  225. 
temperature     of    combustion    of,    in 
presence  of  palladiumised  asbestos 
(Denham),  a.,  ii,  56. 
ditfusion  of  (Kassneb),  A.,  ii,  273. 
production  of,  in  biological  processes 

(Omeliansky),  a.,  ii,  188. 
oxidation  of,  by  Bacteria  (Easerkr), 

A.,  ii,  113. 
as  carbon-food  and  source  of  energy 
for    Bacteria    (Sohngkn),    A.,    ii, 
42. 
Methane,  ^ribromo-,  ^rtchloro-,  and  tri- 
iodo-.     See  Bromoform,  Chloroform, 
and  Iodoform. 
iodo<rmitro-.     See  lodopicrin. 
trimtTO:     See  Xitroform. 
Methanedisolphonic    acid.     Sec    Meth- 

ionic  arid. 
Methenylbis-methyl-,     -phenylmethyl-, 
and  •diphenyl-pyrazolonet  (Bktti  anil 
Mundici),  a.,  i,  f.43. 
Methineammoniom    compounds    (Rrrs 
ami  i'ouAi-Ko!»cmTz),  A.,  i,  754. 
dyes  (RuPE  and  Siebel),  A.,  i,  858. 
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Metbionic  acid,  chloride  and  anilide  of 

(Farbenfabriken  vorm.  F.   Bayer 

&  Co.),  A.,  i,  787. 
i3-Methoxy-i3-alkylacryonitriles,       syn- 
thesis of  (MouREU  and  Lazennec), 

A.,  i,  240. 
2-o-Metlioxyanilino-5-nitrobenzophen- 

one  (Ullmann  and    Ernst),    A.,    i, 

206. 
2-Methoxyantliraquinone,  l-chloro- 

(Decker  and  Laube),  A.,  i,  193. 
iS-Methoxyanthraquinones,         a-nitro-, 

])repai'ation    of    (Farbwerke    vorm. 

Meister,  Lucius,  &  Bruning),  A., 

i,  677. 
2-Metlioxy-l:4-anthraqmnone-4-anil 

(IjAgodzixski),  a.,  i,  294. 
1-Methoxyanthrone  (Graebe  and  Bern- 
hard),  A.,  i,  866. 
jj-Methoxybenzaldoxime  peroxide 

(Franzen   and  Zimmermann),  A.,  i, 
■  388. 
j?-Methoxybenzenediazo->|/-semicarb- 

azinocamplior  and  its  reactions  (FoRS- 

ter),  T.,  237  ;  P.,  31. 
2-Metlioxybenzophenone,       5-hydroxy- 
and   its   pht-nj'lhydrazone  (Kauff 
MANN  and  Grombach),  A.,  i,  284. 

3:5-£^initro-  (Ullmann  and  Broiuo) 
A.,  i,  188. 
2'-'Metlioxybenzopbenone,  5:5'-cJ^b^omo 

2-hydroxy-  (Diels  and  Rosenmund) 

A.,  i,  674. 
4-Methoxybeiizopheiione,        2-chloro-5 

nitro-  (Ullmann  and  Ernst),  A.,  i 

206. 
j?-Methoxybenzoyl-;f'-methylthiocarbam 

ide  (Johnson  and  Jamieson),  A.,  i 

352. 
Methoxybenzylamine,    o-hydroxy-,    N- 

acyl  derivatives  of  (EiNHORN,  Btsch 

KOPFF,      Szelinski,      and     Mauer 

mayer),  a.,  i,  246. 
p-Methoxybenzylcycfopentene     and    its 

compound  with  bromine  (Thiele  and 

Balhorn),  a.,  i,  640. 
S'-Methoxycaflfeine,  8-chloro-  (Fischer 

and  Ach),  A.,  i,  219. 
2-Methoxycincbomc  acid  and  its  methyl 

ester  (Meyer),  A.,  i,  108  ;  (Mulert), 

A.,  i,  534. 
o-Methoxydiphenyl    sulphide    (Mauth- 

ner),  a.,  i,  949. 
o-/?-Methoxy-a5-dipbenylfulgenic     acid 

and     its     fulgide     (Stobbe,     Baden- 

hausen,  and  Kautzsch),  A.,  i,  279. 
8-Metlioxy-2:3-dipheaylquiiiozaIine,    7- 

hydroxy-    (Fichtek    and    Schwab), 

A.,  i,  842. 
3-Methoxy-4  ethoxybenzenesulphonic 

acid    and    its     amide     and    cljJorida 

(Paul),  A.,  i,  843, 


3-Methoxyfluorenone  and  its  2-carb- 
oxylic  acid  and  its  methyl  ester 
(Krkera  and  La  Spada),  A.,  i, 
277. 

5-Methoxy-AP-hexene  (Reif),  A.,  i, 
394. 

^-Methoxylamino-5-phenylpropionic 
acid  (Posxer),  A.,  i,  955. 

Methoxyl  group,  replacement  of  the 
acetyl  group  by  the,  by  the  action  of 
diazomethane  (Herzig  and  Tichat- 
schek),  a.,  i,  173. 

Methoxyl  groups,  replacement  of,  by 
alkyl  radicles  (Reformatsky),  A.,  i, 
136. 

p-Methoxymesityl  bromide,  rfibromo-, 
and  its  compounds  with  baizes 
(Acwers  and  Schrenk),  A.,  i,  269. 

6-Methoxy-2-methylquinoline-6-methyl- 
quinolinecyanine  methiodide  (Farb- 
werke vorm.  Meister,  Lucius,  & 
RrI'tning),  a.,  i,  716. 

Metboxymetbylsuberaneoxime  (Wal- 
lach),  a.,  i,  371. 

1-Methoxynaphthalene,  8-amino-,  and 
its  diazotisation  and  salts,  and  acetyl 
derivative  and  its  bromo-compound 
(Fichtek  and  Gageur),  A.,  i,  841. 

2-Methoxynapbthalene,  5-amino-,  A'- 
acetyl  derivative  of  (Sachs,    Appen- 

ZELLER,     HeROLD,     MyLO,      ScHADEL, 

and  Sutter),  A.,  i,  830. 
3-Methoxyiiaphtbalene,  2  hydroxy-,  and 

its  acetyl  tierivative  (Baezner,  Gar- 

DioL,  and  Gueorguieff),  A.,  i,  700. 
4  Methoxy-o-naplithol  (Bauische   Ani- 

ijN-  &  Soda-Fabrik),  a.,  i,  951. 
Methcxynaphthoylbenzoic   acid  and  6- 

nitro-,    methyl    esters    (Orchardson 

and  Weizmann),  T.,  120. 
6-Methoxynicotinic   acid,   methyl  ester 

(Meyer),  A.,  i,  108. 
a-Methoxypentane-5-ol,       ete-irichloro- 

(Hamonet),  a.,  i,  133. 
l-Methoxy-l:2-pbeiionaphthacridine,  10- 

amino-     (Baezner,     Gardiol,     and 

Gueorguieff),  A.,  i,  700. 
5-;?-Methoxyphenylacridine,         3-nitro- 

(Ullmann  and  Eun!<t),  A.,  i,  206. 
9-Methoxy-6-phenylacridine,       3-nitro- 

( Ullmann  and  Ernst),  A.,  i,  206. 
o-Uethoxyphenylbenzylmetbylallyl- 

ammouium  iodide    (Wedekind    and 

Froiilich),  a.,  i,  162. 
j)-Methoxyphenyl-A^^-      and      -A'"-di- 

hydrophthalimides  (Abati  and  CoN- 

taldi),  a.,  i,  9.'J9. 
a-Methoxyphenyl  SS-dimethylfulgenic 

acids,   u-    and    /)-,  and    their    f'ulgides 

(Stohkic  and  Lkn/.ner),  A.,  i,  278. 
l-/>-Methoxypbenylhydrocotamine 

(Freund  iind  Reitz),  A.,  i,  601. 
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10-  Methoxy-7-plienyl  9-methyl-7: 12- 

dihydropheno-ojS-naphthacridine 

(Ullmaxx  and   Fitzexkam),    A.,    i, 

45, 
10-Metlioxy-7-phenyl-9  methylpheno- 

aj3-iiaphtliacridine    and    its    additive 

salts    (Ullmanx    and    Fitzenkam), 

A.,  i,  45. 
^-MethoxyphenyI-a-naphtliyl-)3-prop- 

ionic  acid  and  its  ^-toiuidide  (Fosse), 

A.,  i,  975. 
2-Kethozy-3-pheiiyL'56<ozazolidoiie 

(Posxek),  a.,  i,  955. 
jS-^-Methoxyphenylpropaldehyde  and  its 

semicarbazone    (Balbiano   and    Pao- 

Lixi),  A.,  i,  186. 
o-Methoxyphenyl-c^ithiobiaret  and  -thio- 

uret    hydriodide    and    hydrochloride 

(Fromm    and    Schxeideb),     A.,     i, 

657. 
;;-lIethoxyplienyl-.     See  also  Anisyl-. 
3-Methoxyplitlialic  acid  and  its  deriv- 
atives (KoBiNsox),  P.,  323. 
4-Methoxyphthalic  acid  (Bentley  and 

Weizmann),  p.,  325. 
6-Metlioxy-m-plithalopheiioiie,      2-A-di- 

liydro.xy-,  and  its  dibenzoyl  derivative 

(Perkin  and  Robin.sox),  P.,  306. 
Mtethoxypropionic  acid,  methyl  ester, 

reduction     of,      by     hydriodic     acid 

(IiiviNE),  T.,  938  ;  P.,  159. 
7-Methoxypropylpiperidine  and  its  aiiri- 

chloride  (Gabriel  and  Colmax),  A.,  i, 

882. 
5-Metlioxypyridine-2-carboxylic      acid, 

4-hydroxy-,    methyl    ester   (Meyer), 

A.,  i,  109. 
Methoxypyridines,  3-  and  4-,  and  their 

additive  .salts  (Meyer),  A.,  i,  108. 
4-MetIioxyqaiiioline     and    its    additive 

salts     and    i^-methyl    ether    and    its 

additive  salts  (.Meyer),  A.,  i,  604. 
j7-Methoxysalicylidenedimethoxy-  a- 

hydrindone  (Perkin  and  Robinson), 

P.,  IGl. 
/^-Methoxythioplienol,  m-amino-,  and  its 

salts,  disulidiiiie  and  its  diazotisation, 

and  diacetyl  derivative  (Gnehm   and 

Knecht),  a.,  i,  836. 
8-Xethoxy-o-tolualdehyde  (Perkin  and 

Weizmann),  T.,  1652. 
2-Methoxy-/;-toluic  acid  and  its  methyl 

ester  (Perkin  and  Weizmann),  T,, 

1658. 
S-Xethoxy-o-tolnic  acid  and  its  methyl 

ester    (Chuit    and    B01.SIN0),   A.,  i, 

283. 
S-Methoxy-o-tolylacrylic  acid  (Pkrkin 

and  Weizmann),  T.,  1652. 
8-Methoxytolyl-3  carbamide  and  -thio- 

carbamide   (Si-ikgel,    Mi'NBLit,  and 

Kaufmann),  a.,  i,  837. 

xc.  ii. 


a-Methoxytriphenylfalgenic    acids,    0- 
and  p-,   and  their  salts  and  fulgides 
(Stobbe,  Bexary,  andNETTEL),  A.,  i, 
279. 
Metbronic  acid,  constitution  of  (Trephi- 
lieff),  a.,  i,  528;  (Schroeter),  A., 
i,  598. 
Metbyl    alcohol,   preparation    of   pure, 
and   its    specific   gravity    (Klason 
and  Norlin),  A.,  i,  921. 
effect  of  electrical  discharges  of  high 
frequency  on  the  vapour  of  (Jack- 
son   and  Northall-Laurie),   T., 
1190;  P.,  156. 
action  of,  on  copper  sidphate  (Auger), 

A.,  i,  550. 
detection  of  (Voisenet),  A.,  ii,  807  ; 

(ScuDDER  and  Riggs),  A.,  ii,  808. 
detection    of,    in    liquids    containing 

ethyl  alcohol  (Utz),  A.,  ii,  56. 
estimation   of,   in   solutions   of  form- 
aldehyde by  means  of  chromic  acid 
(Blank  and  Finkenbeiner),  A.,  ii, 
399. 
Methyl  cyanoiminocarbonate   (Biddle), 
A.,  i,  340. 
ether,  chlorination  of  (Henry  ;  Des- 

cuDJfi),  A.,  i,  558. 
ethyl  xanthate,  new  synthesis  of  (Fry), 

A.,  i,  552. 
iodide,   action  of,  on  nitrogen  iodide 
(Silberrad  and  Smart),  T.,  172; 
P.,  15. 
mercaptan,  production  of,  by  faecal  bac- 
teria in  peptone  bouillon  (Herter), 
A.,  ii,  378. 
a-Methylaconitic    acid    and    its    silver 
salt  (AxscHUTZ  and  Deschaueb),  A., 
i,  728. 
Methylaconitic  acids,  a-  aud  7-,  form- 
ation and  tautomerism  of  (RoGERSON 
and  Tiioui'e),  T.,  642  ;  P.,  87. 
Metbylacridine  methiodide,  constitution 
of  the   cyanide   and  hydroxide   from 
(Tinkler),  T.,  856;  P.,  135. 
2-Methylacridone,    7-chloro-l:9-rfuiitra- 

(ZixcKE  and  Siebert),  A.,  i,  516. 
7-Methylacridone,   l:3;6-<riuitro-   (CuT- 
•nriA),  A.,  i,  697. 
l:3:8-^r(nitro-(FRRERA and  Maltese), 
A.,i,  85. 
Xethylacrylic     acid,     metallic      salts 

(L0.SSEN  and  Gerlach),  A.,  i,  61. 
Methylal,     clilorinatiou     of     (Henky  ; 

Dp;sci-I)1^,),  a.,  i,  558. 
l-Methylalizarin      3:4-dimcthyl     ether 

(Pkukin  and  Weizmann),  T.,  1660. 
l-Hetbyl-4-alkyl-4-(-j/L7«Iiexaaols      and 
their     phony  Icarbamates     (Sabatikr 
and  Mailiik),  A.,  i,  254. 
l-Methyl-4  alkylci/c/ohexenei  (Sabatieb 
and  Mailiie))  A.,  i,  254. 

78 
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Methylallyl-o-aniBidine  and  its  picrate 
(Wedekind  and  Fbohlich),   A.,   i, 
162. 
Methylamine,  preparation  of,  from  am- 
monia and  methyl  sulphate  (BuK- 
mann),  a.,  i,  933. 
liquid,  as  a  solvent,  and  a  studj'  of  its 
chemical   reactivity  (Gibbs),  A.,  i, 
933. 
combinations  of,  with  mercuric  iodide 
(Francois),  A.,  i,  484. 
Methylamine,  i\^-nitro-,  action  of  phenyl- 
carbiiiiide   on  (Scholl  and   HoLDER- 
mann),  a.,  i,  767. 
4'-Methylaminodiphenylamine,3'-chloro- 

4-hvdroxy-(CHRMISCHEFABRIKGRIES- 
HEIM-El.EKTRON),  A.,  i,  890. 

4'-Methylamino-4-ethoxydiphenyl- 

amine,  3'-chloro-  (Chemische  Fabrik 

Griesheim-Elektron),  a.,  i,  890. 
Methylaminoethyl    benzoate     and    its 

hydrochloride     (Chemisohe     Fabrik 

AUF  Aktien  voRM.  E.  Schering),  A., 

i,  952. 
2-Methylaniijio-4-methyIthiazole, 

methylation  of  (Young  and  Crookes), 

T.,  68. 
Hethylaminophenyliminoalloxanic  acid 

(KuHLiNG  and  Kaselitz),  A.,  i,  465. 
4-Methylamino-l-phenyl-3-inethylpyr- 

azolone,     A^-chloroacetyl     derivative 

(EiNHORN  and  Mauekmayer),  A.,  i, 

252. 
;?-Methylaniino-o-toluidine.       See     2:4- 

Tolylene-4-A^-niethyldiamine. 
Methyli'soamylaniline,     preparation     of 

(Thomas  and  Jones),  T.,  294. 
Methylaniline,    2:4  di-    and    2:4:6-<ri- 

bromo-,  and  their  perbromides  (Fries), 

A.,  i,  646. 
3-Methylanilino-l:4-diphenyl-4:5-di- 

hydro-l:2:4-triazole,  5-liydroxy-,   and 

its  additive  salts  (BuscH  and  Mehr- 

TENS),  A.,  i,  116. 
3-Methylanilino-l:4:5-tripheiiyl-4:5-di- 

hydro-l:2:4-triazole,  5-liydroxy-,  and 

its  methochloride  (BuscH  and  Mehr- 

TENS),  A.,  i,  118. 
isoMethylanthracene  from  Westphalian 

coal  tar  (Bornstein),  A.,  i,  414. 
Hethylarabinosides,  a-  and  fi-,  methyl- 
ation   of    (Pi'RDiE    and     Rose),   T.  , 

1207  ;  P.,  201. 
Methylated    spirits,    detection    of,    in 

tinctures,  &c.  (Schmidt  and  Gaze), 

A.,  ii,  57. 
Methylatropinium  bromide,  toxicity  of 

(I'eutozzi),  a.,  ii,  475. 
3-Methylbenzaldehyde,        a:5-f^ibronio- 

6-liy(lroxy-,      coni2)Ound.s      of,      with 

amines,  and  their   acetates  (AVWjcpg 

and  ScHjtOTjSH),  A-,  i,  347, 


2-Methylbenziminazole,    6-chloro-    and 

6-cliloronitro-,  and  its  salts  (Fischer 

and  Limmer),  A.,  i,  895. 
l-Methylbenzofalvenecarboxylic      acid 

(Thiele  and  Rijdiger),  A.,  i,  588. 
4'-Methylbenzophenone,  5-chloro-2- 

anuno-2'-hydroxy-,    and    its     deriva- 
tives (ZiNCKE  and  Siebert),  A.,  i,  516. 
Methylbenzoquinoneimides,  o-  and  m-, 

amino-,    salts    of    (Kehrmann    and 

Prager),  a.,  i,  967. 
^j-Methylbenzoylcarbinol  and  its   semi- 

carbazone,      acetate,      and       chloride 

(Auwers),  a  ,  i,  963. 
4-Methylbenzylidene    chloride,    Z:b-di- 

nitro-  (Gattf.rmann),  A.,  i,  589. 
4-Methylbenzylideneaiiiline,  6  -hy droxy- 

(An.ski.mino),  a.,  i,  14. 
S-Methylbenzylidene-^o-cliloroaiiiline 

and  -0-  and  -j?-toluidines,  6-hydroxy- 

(Anselmino),  a.,  i,  14. 
S-Methylbeuzylidenerhodanic    acid,    2 

and  4-hydr()xy-  (Bargellini),  A.,  i, 

384. 
iS-Methyl-a-bromomethylenehydantoiix 

(Gabriel),  A.,  i,  636. 
Methyl  isobutenyl  ketone.    See  Mesityl 

oxide. 
8-Metliyl-2-A«-  and  -2-tso-bntenylquinol- 

ines  and  their  additive  salts  (Hoff- 
mann), A.,  i,  41. 
;3-Methylbutyl      alcohol,      oj8-(^ibromo- 

(Courtot),  a.,  1,  789. 
Methyljsobutylaniline,    preparation     of 

(Thomas  and  Jones),  T.,  292. 
Methyl/sobutylcarbinol   and   its  iodide 

(Clarke  and  Shreve),  A.,  i,  473. 
TUtfhyltert.  -butylcarbinol,      action      of 

acetyl    chloride    on   (Henry),  A.,    i, 

329  ;  (Delacre),  A.,  i,  551. 
Methyl  isobutyl  ketone   (Clarke  and 

Shreve),  A.,  i,  473. 
Methyl    tert. -butyl    ketone.     See    Pin- 

acolin. 
Methyhsobutylpinacone    (Clarke    and 

Shreve),  A.,  i,  473. 
3-Methyl  4-sec.  -butyl-5-pyrazolone  ( Loo- 

qui.n),  a.,  i,  928. 
3-Methyl-8wobutylxanthine     (Ticaube 

and  isiTHACK),  A.,  i,  215. 
a-Methylbutyric  acid,  o-amino-,  and  its 

salts  (v.  GuLEWiTscH  and  Wasmus), 

A.,  i,  400. 
a-Methylbutyronitrile,  a-hydroxy- 

(Ui/ritE),  A.,  i,  6. 
Methylcamphoformeneaminecarbozylic 

acid  (Tingle  and  Robinson),  A.,  i» 

903. 
2-Methylcarveol.      See  2-Methyl-A«8<'''» 

mi'ntli!i(lii'ne-2-ol. 
Methylchloromethylalkylcarbinola 

(RiEUEL),  A.,  i,  632. 
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3  Methylcinchonic   acid,   methyl  ester, 

amide  and  chloride  of  (Meyer),  A., 
i,  358. 
2-hydroxy-,   methyl    ester    (Meter), 
A.,  i,  109. 

^-Methylcinnamic  acid  and  its  etbyl 
ester  and  bromo-derivatives  and  m- 
nitro-  (GArrERMANx),  A.,  i,  589. 

Methylcitrazinic  acids,  3-  and  5-,  form- 
ation of  (RoGERsox  and  Thorpe),  T., 
643:  P.,  87. 

-V-Methylcoeramidonol  and  its  ethers 
(Decker  and  Schexk),  A.,  i,  690. 

o-Methylcotunaric  acid  dibromide  and 
its  alkyloxy-derivatives  (Werner, 
ScHORXDORFF,  and  Chorowkr),  a., 
i,  181. 

a-Methylcotunarin,  synthesis  of  (Baida- 

KOWSKY;,  A.,  i,   178. 

7-Methylcoumarin  (Fries  and  Kloster- 

mann),  A.,  i,  276. 
Methylcoamaiins,  5-,  6-,  7-,  and  8-,  and 

their   3-acetyl    derivatives  and    tlieir 

oximes,  phenylhydrazones  and   senii- 

carbazones  and  carboxylic  acids  and 

their  ethyl  esters  (CHinandBoLslSG), 

A.,  i,  185. 
2Methyl-/>-cymene  and    its    sulphonic 

acids  nNLAGE-s  and  Sommer),  A.,  i,566. 
4-Metliyl  2:3-dicarbethoxyp6iitan-4-olid. 

See         a/3-Dicarbethoxy-77-dimetiiyl- 

butyrolactone. 
a.$-i^-]i[ethyldiethylcarbamide  (McEee), 

A.,  i,  732. 
Methyldiethylcarbinol,  chloro-  (Riedel), 
A.,  i,  632. 
and  its    reactions    with   secondary 
amines  (SCs.skixd),  A.,  i,  133. 
5-Methyl-2:4^iethylpyrimidine,  6- 

amino-.     See  Cyanethine. 
Methyldihydrocarvone  and  its  oxime  and 

.seniirarbazone  (Rupe  and   Liechten- 

hax),  a.,  i,  375. 

4  Methyldihydrocinnamic  acid,  aB-di- 
bronio-,  ethyl  est^r  (G.vitermaxx), 
A.,  i,  580. 

2-Methyldihydrofaranone,  3:4-rfjbromo- 

and    -rfjchloro-    (Simon is,    Maebex, 

and  Mermod),  A.,  i,  32. 
3-Methyl-2:3-dihydroiiidene-2-carb- 

oxylic    acid,    resolution   of,    into  its 

optioallv  active  ihomerides  (Neville), 

T.,  383";  P.,  64. 
Xethyldihydroresorcin,  condensation  of, 

with  ;n-phenylenediamine  (Haas),  T., 

577. 
4  XethyI-2:3-dihydrothiazole,  2-imino-, 

acetyl     derivative     of    (YoUNO     and 

Crook Es),  T.,  67. 
XethvldiliydroaracilB,    a-   and    B-,   tri- 

hydroxy-,   and   their  reactions  (Bkh- 

BEXD,  OsTEN,  and  Beer),  A.,  i,  309. 


Methyldinaphthacridine  and  its  additive 
.salts  (Sexier  and  Austin),  T.,  1393  ; 

P.,  241. 
Methyldinaphthaqainonitrole       (Friek 

and  Hcbxer},  A.,  i,  190. 
fl«-.i'-Methyldipropylcarbamide        (Mc- 

Kee^.  A.,  i,  732. 
Methylene-aztire    (Haxtzsch),    A.,    i 
206;     (Kehrmanx    and    DtrrrEN- 
hofer),  a.,  i,  460. 
chemical  nature  of  (Berxthsen),  A., 
i,  535. 
lCethylenebischloroacetainide(EixHORX- 

and  MArERMATER\  A.,  i,  250. 
Hethylenebis^nchloroacetamide     (Eix- 

HORX    and    Mauermayer),    A.,    i, 

252. 
Methylenebisdiethylmalonamic         acid 

(EixHORX  and  Macermayer),  A.,  i, 

252. 
Methylene-blue,  reduction  of,  by  cows' 
milk  (Cathcart),  A.,  ii,  700. 

absorption  of,  by  the  intestinal  epith- 
elium (Schmidt),  A.,  ii,  694. 

use  of,  for  estimating  sulphonic  deriv- 
atives    of    aromatic     amino-     and 
hydroxy-compounds   (Vaubel   and 
Bartelt),  a.,  ii,  207. 
Methylene-blue,  nitro-.    See  Methylene- 

grt-eu. 
Hethylene-blue-eosin  staining,  nature  of 

(Barratt),  a.,  ii,  785. 
If ethylenecarbamidogallic     acid    ( Vos- 

avinkel),  a.,  i,  961. 
Methylenecatechol.  See        Catechol 

methylene  ether. 
Methylene  compounds  (Henrt  ;   Des- 

CVDt),  A.,  i,  558. 
Methylenediamine    and     its    dibeuzoyl 

derivative     (Eixhorx     and    M.iukr- 

mayek),  a.,  i,  252. 
Methylenedibenzamidecarboxylic     acid 

(Eixhorx,  Bischkopff,  and  Szelix- 

SKI),  A.,  i,  246. 
3:4-Methylenediozybeiuylidenerhodanic 

acid  (HARfJELi.ixi;,  A.,  i,  384. 
3':4'-Methylenediozy-3:4-dimethoxy- 

benzophenone   (Pekkix,  Weizmann, 

and  Cueeth),  T.,  1662. 
Methylenedioxyhomophthalie  acid 

(I'KiiKiN  and  Hmbin.son),  P.,  160. 
Methylenedioxy-a-hydrindoae    and    its 

oxime  and  i-sonitroso-derivative  (Per- 

KIN  and  RoBixsox),  P.,  160. 
3:4-Methylenedioxyphenyl-a-naphthyl- 

fl  propionic  acid  (Fosse),  A.,  i,  976. 
2-Methylenediozystyryl-8-inetliyl- 

quinoline  and  its  additive  salts  (Hoff- 
mann. .\.,  i,  40. 
3':4'-Methylenedioxy-2:4:6-trimethoxy- 

bensopbeuone  {oxyltiuxttiii),  syutliesis 

of  (Pekkin  and  Robinson),  P',  30Q. 
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Methylenedi-salicylamide  and  its  benzoyl 

derivatives  and  -t'sovaleramide   (Ein- 

HORN,  ScHUPP,  and  Sproxgehts),  A., 

i,  248. 
Methylene-green  and  its  additive  salts 

(Gneum   and  Waldeii),    A.,  i,  390  ; 

(Grandmougin  and  Walder),  A.,  i, 

772. 
Methylene   group,    suggested   name  for 

the,  in  acyclic  molecules  (Wallach), 

A.,  i,  195. 
MethylenecycZolieptane   (Wallach  and 

KohlkrX  a.,  i,  818. 
MethylenecycZohexane  and  its  oxidation 

and   nitrosocliloride    and  nitrolaraine 

with  pipeiidine  (  Wallach  aud  Isaac), 

A.,  i,  564. 
Methylenehippuric  acid,  preparation  of 

(Chemlsche    Fabhik     auf    Aktien 

VORM.  E.  Schering),  a.,  i,  499. 
o-Methylenehydantoic    acid,    dibromo-, 

and  its  methyl  ester  (Gabriel),  A.,  i, 

635. 
a-Methyleaehydantoin,  bromo-,  and  the 

actiou  of  bromine  on  (Gabriel),  A.,  i, 

634. 
Methylene    hydrocarhons,     of    various 

ring  systems,  the  simplest,  ami  their 

conversioa    into    alicyclic    aldehydes 

(Wallace,     Beschke,    Evans,    and 

Isaac),  A,,  i,  563  ;    (Wallach   and 

Kohler),  a.,  i,  818. 
Methylenementhone,    hydroxy-   (Semm- 

ler  and  McKenzie),  A.,  i,  374. 
MethylenecT/cfopentane  and  its  oxidation 

and   nitrosocliloride,  aud   nitrolamine 

with  piperidine  (Wallach),  A.,  i,  563. 
Methylenequinone,  tet7-ahTorao-,  and  its 

reactions    (Zincke    and    Bottcher),' 

A.,  i,  167. 
Methylenesuherene   and    its   oxidation, 

nitrosochloride,  aud  oxirae  (Wallach), 

A.,  i,  371. 
Methylene-tannin-acetamide  (Yos- 

winkel),  a.,  i,  527. 
Methyl->|'-ephedrine       and       its      salts 

(Schmidt  and  Emde),  A.,  i,  978. 
aa-Methylethylacetone.      See      Methyl 

a-niethyli)ro|)yl  ketone. 
2-Methyl-l-etbylbenziminazole,   4:7 -di- 

nitro-6-liydroxy-,    synthesis  of  (Mel- 

dola),  T.,  1941. 
4'-MethyI-6-ethyldihydro-2-8tilbazole 

and  its  additive  salts  (Laxger),  A., 

i,  38. 
ow-Methylethylethylene,     formation    of 

(Wat.ker  and    Wood),  T.,   603;  P., 

104. 
Methylethylfulvene  (Thiele  and  Bal- 

uorn),  a.,  i,  639. 
o-Methyl-iS  ethylhydantoin    (Gabriel), 

A.,  i,  636. 


Methylethylmaleic  acid,  methyl  ester, 
anhydride  and  imide  of  (KtJSTER, 
Galler,  Haas,  and  Mezger),  A.,  i, 
337. 

Methylethylmalonamic  acid,  methyl 
ester  (MEYEii),  A.,  i,  138. 

Methylethylmalonic  acid,  methyl  ester 
and  amide  of  (Meyer),  A.,  i,  138  ; 
(Bottcher),  A.,  i,  340. 

2-Methyl-3-ethylpyridine  and  its  salts 
(Koenigs,  Bern'hart,  and  Ibele), 
A.,  i,  762. 

2-Methyl-5-ethylpyridine,  condensation 
of,  with  aldehydes  (Langer),  A., 
i,  38. 

Methylethylpyruvic  acid  and  its  deriv- 
atives, preparation  of  (Locquin),  A., 
i,  928. 

4'-Methyl-5-ethyl-2-8tilbazole  aud  its 
additive  salts  aud  -2-stilbazoIine 
(Langer),  A.,  i,  38. 

a-Methyl-a-ethylsuccinic  acid,  prepara- 
tion of  (HiGsoN  and  Thorpe),  T., 
1467;  P.,  242. 

2-Methyl-5-ethyltetrahydropyridineand 
its  additive  salts  (Koenigs and  Bern- 
hart),  A.,  i,  36. 

Methyleugenol  oxide    (Fourneau  and 

TiFFENEAU),  A.,  i,  20. 

9-Methylfluorene     alcohol     (Ullmann 
and     V.    Wurstemberger),    A.,    i, 
76. 
Methylgalipidine  and  its  hydrochloride 
and    platinichloride    (Beckurts    and 
Frerichs),  a.,  i,  35. 
/3-Methylglutaconic     acid,     o-hydroxy- 
ethyl  ester  (Feist  and  Beyer),  A.,  i, 
335. 
j8-Methylglntaconic     acids,     cis-     and 
trans-,  and  their  salts  and  esters 
(Feist  and  Beyer),  A.,  i,  335, 
336. 
and  their  salts,  anilide,  and  ^-tolu- 
idide    (Fighter    and    Schwab), 
A.,  i,  625. 
i8-Methylglutaric  acid,  bromo-,  and  aj3- 
(iibromo-,  ethyl   esters   (Feist  and 
Beyer),  A.,  i,  335. 
aj8-(fibromo-  (Fighter  and  Schwab), 
A.,  i,  625. 
Methylglycol   phthalate,   chloro-.     Sec 

o)3-rr()pyl('nc  phthalate,  7-chloro-. 
Methylglyoxal    disemicarbazone   (Har- 
ries aud  Weiss),  A.,  i,  228. 
Methyl  group,  substitution  of  the  acetyl 
group    by   the,    by   means    of   diazo- 
methane  (IIerzio  and  Tichatschek), 
A.,  i,  431. 
Methylguanidine  (v.  Gulewitsch),  A., 
i,  637. 
occurrence   of,  iu    fleah  (Krimbiro)i 
A.,  ii,  781. 
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^-Methylheptane,     CUUe^lCU^CH^, 
secondary     alcohols     from     (Hexrt, 
BuKLEys,  and  Muhet).  A.,  i,  723. 
l-lfethylnA:^oheptane-2-one.  See 

Methylsuberone. 
l-Methyl-Ai-q/c/oheptene.  See      a'- 

Methylsuberenene. 
s««. -MeUiylhcptenol,   ozonide  of  (Har- 
ries and  Langheld),  A.,  i,  226. 
j>-]fethylhezahydroacetophenone  and  its 
semicarbazcne    (Semmler    and    Rm- 
PKL),  A.,  i,  682. 
XethylhezahydrobenzaldeliydeB 

{methylcyclohexayiealdehydes).  See 

Hexahydrotolualdehydes. 
4-Methylri/c/oliexaiie- 1-  isobutyric    acid, 
1-hydro.xy-,    ethyl   esier   (W.\llach), 
A.,  i,  682. 
l-Methylrt/r/ohezane-S-carbozylic     acid 
(hrxahydro-0-f.oluic   acid),    3-amino- 
(Zklinsky  and  Stadsikoff),  A., 
i,  426. 
1-bromo-,  and  1 -hydroxy-,  lactone  of 
(Perkix  and  Tattersall),  P.,  268. 
l-lCethylCT/c^oliezane-4-earbozylie    acid 
{hexakydro-p-toluic  add),  3-aniino-, 
ethyl  ester  (Kotz  and  He.'^sk),  A., 
i,  88. 
o-bromo-    and    a-hvdroxy-    (Pkrki>^, 
T.,  835. 
1-Methyl-l-c.vc/ohexanol    and     -2-cycfo- 

hezanone  (Wallach),  A.,  i,  176. 
1  -Metliyl-4-ci/(rZohezanol-4-acetic    acids, 
o-  and  B-  (MAr.CKW.xLD  and  Meth,, 
A.,  i,  360. 
2-Metliyl-l-q/c/oIiezanoI-l-aeetic      acid 
and   its  ethyl   ester    (Wallach   and 
Beschke),  a.,  i,  565. 
4-  If  ethyl- 1  -cyc/ohezanol- 1  -acetic      acid 

"Wallach  and  Kvan>),  A.,  i,  566. 
l-Methyl-4-n/r/ohezanone  and  its  semi- 
carbazcne (Pkrkix),  T.,  836. 
synthesis    of    tertiary   alcohols    from 
(Sabatier   and    Mailhk),    A.,    i, 
254. 
l-Methyl-6-<r7/c/&hezanone  and  its  semi- 
carbazone  (Bouveault  and  Chereac), 
A.,  i,  513. 
Kethylf-yc/ohezanones,    1:2-,   1:3-,   and 
1:4-,  properties  ot,  and  their  oximes 
(Wallach),  A.,  i,  514. 
condensation   of,    with    ethyl   chloro- 
acetate  (Darzexs  and    LEFf.BURK), 
A.,  i,  431. 
1  -M  ethyl-3-<^c/ohezaiione-4-  carbozylie 
acid,  ethyl  ester,  and   its   coni[K>and 
with     phenj-lhydrazine     (Kotz     and 
Hrs.sK),  A.,  i,  bS. 
3-Methyl-2-     and      -S-cyc/ohezaaone-l- 
carbozylie   acidi,    ethyl    esters,    and 
thtir      semicarhazones      (KOtz      and 
MicHELs),   A.,  i,  666. 


1  -Methyl-3- i!/'c-^hezanone-4-ozalic    acid 
and   its  ethyl  ester  and  their  semi- 
carbazones  (Kotz  and  He^se),  A.,  i, 
88. 
3-Methyl-2-et/c7ohezanone-l-ozalic   acid, 
ethvl  ester  (K«jTZ  and  Michels),  A.,i, 
666'. 
l-Methyl-Ai-C(/c7ohezene-2-acetic      acid 
and    its   ethyl    ester  (Wallach    and 
Beschke",  A.,  i.  565. 
S-Methylci/c/c'hezeneacetic  acid,  consti- 
j       tation  of,  and  its  amide,    dibromide, 
I       and  nitrile  (Wallace  and  Beschke), 
A.,  i.  565. 
4-Methyl<:»/f/&hezene-l-acetic  acid  and  its 
.silver  salt  (Wallach  and  Evans>,  A., 
i,  566. 
:  4-Methyl-A^-cyc/ohezene-l-Jsobntyric 
I       acid  and  its  ethyl  ester  (Wallach), 
:        A.,  i,  682. 

l-MelhyI-Ai-o(/(.7ohezene-3-carboxylic 
I        acid      {^^-t'jtrn/n/dro-m-tolnic       acid) 
i        (Peiikix  and  Tatteksall),   P.,  269. 
;    l-Methyl-A'-o!/t7'^hezene-4-carbozylic 
acid  {A^-tetraht/dro\)-Muic  acid)  and 
its  optically  active  modifications  (Per- 
kix), T..  835  ;    (Kat  and  Perkix), 
T.,  840  ;  P.,  72. 
rfM-Metliyl-A>-cyc/(yhezene-4-carbozylic 
acid,  ethyl   ester,    density,    magnetic 
rotation,  and  refractive  power  of  (Per- 
kix), T.,  852. 
l-Meihyl-A*cj/c/"hezene-5-one-2-carb- 
ozylic  acid,  ethyl  ester  (Hagemann's 
ester),    tautomerism    of    (Rabe    and 
Spexce),  a.,  i,  89. 
/«-^ -Methylhezenol,   ozonide  of    (Hab- 

iiiE.s  and  Langheli>),  A.,  i,  226. 
a-Kethyl-7i-   and   -i.»>]iezoic    acids,   a- 
amino-,  copper  salts  and  their  nitriles, 
hydrochlorides     of    (v.    GULEWITSCH 
and  WA.>;Mrs),  A.,   i,  410. 
l-Methylrt/c/ohezylamylamine       (Wal- 
lach), A.,  i,   161. 
l-Metliylc^c^hezyIidene-4-aeetic      acid 
and  its  ethyl    ester  (Perkix    and 
Pope),  P.,  107. 
optical    isomerides    of    (Pkrkik    and 
Pope),  P.,  108  ;   (Marckwald  and 
.  Meth),  a.,  i,  360,  584,  663. 
Xethylhomonarceine  and  its  ethyl  ester 
and    their    hydrochlorides    (Tambach 
and  Jaegeri,  A.,  i,  880. 
a-Methylhydantoin,   action   of  bromine 

on  (Gabriel),  A.,  i,  634. 
j»-llethylhydratropaldehydeand  its  semi- 
carbazcne (Aiweks  ,  A.,  i,  063. 
;>-Xethylhydra  tropic      acid,      a-chloro- 

(ArwKits),  A.,  i,  963. 
p-Xethylhydrocionamaldehyde  and   its 
semicarbazone      (Al\VKi;s),       A.,      i, 
962. 
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1- Methylhydrocotarnine,     oxiilation    of 

(Fkeuni)  and  Reitz),  A.,  i,  601. 
3-Metliylhypoxanthme        and        thio- 
(Tkaube  and  Winter),   A.,  i,  390. 
l-Methylindene-2-carboxylic    acid    and 
its  esters  (Thiele  and  Rudiger),  A., 
i,  588. 
l-Metliylindene-3-ozalic    acid    and    its 
esters    and    -3  o-hydroxyacetic   acid, 
methyl  ester  (Thiele  and  Ruuigek), 
A.,  i,  587. 
1-Methylindole;  2:3c?i'chloro-  (Mazzara 

and  Boroo),  A.,  i,  304. 
2-Methylindole,  formation  of,  from  quin- 
oline  (Padoa  and  Carughi),  A.,  i, 
765. 
action  of  hippnryl  chloride  on   (Fis- 
cher and  Kaas),  A.,  i,  455. 
3-Metliylindole  (scatole),  colour  reactions 
of,    with    aromatic    aldehydes    and 
nitrites  (Steensma),  A.,  ii,  315. 
separation  of,  from   indole   and  their 
estimation   (Herter  and  Foster), 
A.,  ii,  910. 
6-Hetliyl  2-irazoliiie  and  its  hydrochlor- 
ide  and   benzoyl  derivative   (Gasda), 
A.,  i,  41. 
6-Methylisatin  (Findeklee),  A.,  i,  43. 
Methylmalonic    acid    {isosuceinic    acid) 
and    its    derivatives    (Meyer    and 
Bock),  A.,  i,  726. 
derivatives  of  aniline,  ^-toluidine,  and 
js-amiuophenol,  antipyretic  action  of 
(Malekba),  a.,  ii,  693. 
Methylmalonyl-bi8-l-amino-2:5-di- 
methylpyrrole-3:4-dicarboxylic    acid, 
ethyl  ester,  and  dihydrazides  (Bt'LOW 
and  Weidlich),  A.,  i,  982. 
2-Methyl-A«-«t»)-menthadiene-2-ol       and 
-A-.'','*('')-menthatriene       (Rupe      and 
Leichteishan),  a.,  i,  374  ;    (Klages 
and  Sommek),  A.,  i,  567. 
wMethylmeconine  (Simonis,   Marben, 

and  Mermod),  A.,  i,  32. 
2-Methyl-4-methylene- 1 :4  benzopyranol- 
3-phtlialylaldehydic  acid,  7:ii-dihydi-- 
oxy-,  lactone  of,  and  its  additive  salts 
(Bulow  and  Dkseniss),  A.,  i,  966. 
l-Methyl-2-inethylenec?/cfohexane      and 
its  oxidation  and  nu-.osociiloiide  and 
nitrolaniine    with    piperidine    (Wal- 
LACH  and  Besciike)   A.,  i,  565. 
l-Methyl-3-methyl6ii«iC2/c/t^hexane      and 
its  oxidation,  and  nitrosochloride  and 
nitrolaniine    with    pii)eridinc     (WAly- 
LACH  and  ]?es('Hke),  A.,  i,  566. 
l-lIethyl-4-methylenec?/cZohexane 

(Marckwald  and    Meth),   A.,    i, 
684,  663. 
and  its  oxidation,  and  nitrosochloride 
and     nitrolaniine     with    piperidine 
(Wallach  and  Evans),  A.,  i,  666. 


Methyl  a-methylpropyl  ketone  and  its 
oxime,  phenylhydiazone,  and  seiiii- 
carbazone  (Courtot),  A.,  i,  926. 

Methylmorphimetbine,  chloro-  and  benz- 
oyl  derivatives  (PscHORR,    Kuhtz, 
and  Roth),  A.,  i,  878. 
hydroxy-,  and  its  derivatives  (Knoi'.r 
and  Schneider),  A.,  i,  449. 

o-Methylmorphimetliine,  transformation 
of,  into  the  ;8-compouiid  by  heat,  and 
their  crystallographic  behaviour 
(Pschorr,  Roth,  and  Tannhauser), 
A.,  i,  204. 

4-Methyl-a-naphthacoumarin,  azo-deiiv- 
atives  of  (Hewitt  and  Mitchell),  T., 
17. 

1-Methylnaphthalene,  2:4-diamino-,  and 
its  3-carboxylic  acid  and  its  ethyl 
ester,  and  their  additive  salts  (Atkin- 
son and  Thorpe),  T.,  1924  ;    P.,  282. 

l:2-Methylnapbtha-i|/-quinol  and  Q-onono- 
and  3:6-(^i-bromo-,  and  their  acetyl 
derivatives,  and  6-bromo-3-nitro- 
(Fries  and  HIjbner),   A.,  i,  191. 

l:2-Methylnaphthaquinonitrole  and  6- 
mono-  and  3:6-rfi-bromo-  (Fries  and 
HiJBNER),  A.,  i,  191. 

iu-Methyl-l:2-naphthiminazole-7-sul- 
phonic    acid,     5-hydroxy-     (Farben- 
fabriken  vorm.   F.  Bayer  &  Co.), 
A.,  i,  900. 

l-Methyl-/3  naphthindole,  prej)aration 
and  hydrogeiiation  of,  and  its  sul- 
phonic  acid,  sodium  salt  (Pschorr  and 
Karo),  a.,  i,  886. 

a-Methyl-)3-naphthol,  preparation  of, 
and  its  benzoate  and  ethyl  ether 
(Farbwerke  vorm.  Melster, 
Lucius,  &  Bruning),  A.,  i,  257. 
and  G-mono-  and  3:6-c?i-biomo-,  and 
their  ethers  and  acetyl  derivatives, 
and  6-bromo-3-aniino-,  and  its  acetyl 
derivatives,  and  6-bromo-3-nilro- 
(Fries  and  HObner),  A.,  i,  191. 

2-Methylnaphth  ?>€?t-oxazole,  ^ribromo-, 
and  its  dibromide  (Fighter  and 
Gageur),  a.,  i,  840. 

l-Methyl-)3-naphthylaniine  and  its  sul- 
jihate  and  acetyl  derivative  (Fries  and 
HiBNER),  A.,  i,  191. 

Methylnarceine  and  its  .'^alts  (Tambach 
and  Jaeger),  A.,  i,  879. 

Methylnitroaniine.  See  Methylaminc, 
A'-nitro-. 

a-Methyloctoic  acid,  o-amhio-,  and  its 
nitrile,  hydrochloride  of  (v.  Gulk- 
witsch  and  Wasmus),  A.,  i,  410. 

Methylol  compounds  of  acid  amides 
(EiNiiouN,  Hi.sriiKOPFF,  Ladisch, 
Maukrmayer,  Scuupp,  Sprongkris, 
and  SzELiNSKi),  A.,  i,  245  ;  (Ein- 
horn),  a.,  i,  486. 
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3-Metli7li5(;oxazole-4-carboz7lic  acid,  5- 
hvilroxv-,  ethvl  titer  .Palazzo),  A., 
i,'701." 

Uethylparaconyltropeine  and  its  addi- 
tive salts  (JowETT  and  Hann),  T., 
361  ;  P.,  61. 

l-MethylcycZopentane-S-carboxylicacid, 
3-amino-,  aud  ita  copper  salt  (Zeijn- 
SKY  and  Stadxikoff),  A.,  i,  425. 

l-Meth7l'n/c/apentane-2:4:5-trione  and 
its  oxime,  methyl  ether,  beuzylidene 
and  quiiioxaline  derivatives,  and  3- 
glyoxylio  acid  and  its  ethyl  ester 
(DiELs,  SiELisCH,  and  Mui.ler),  a., 
i,  438. 

Methylpentenedicarboxylic  acid  and  its 
ethyl  ester  (Vorlasder,  Weiss- 
HEiMER,  and  Spoxxagel),  a.,  i,  366. 

Methylpentenol  (Couktot),  A.,  i,  789. 

1  Methyl  phenanthrene  and  -phenan- 
thraquinone  iP.schorr  and  HoF- 
mann),  a.,  i,  849. 

3  Hethylphenanthrene  and  its  di- 
bromide  (Pschorr  and  Q cade),  A.,  i, 
849. 

6-Xetliylpheiianthrene-9-carboxylic 
acid  (P.SCHORR   and    Qiaue  ,   A.,    i, 
549. 
8-Hethylphenanthrene-9-carboxylic 
acid  (P.^CHORK  aud  Hofmann),  A.,  i, 
849. 
2-Hethylphenyl         dichloro-orthophos- 
phate,      ai-^richloro-4:6-<^tbromo- 
(AxscHiJTZ  and  Kobitsek  ,  A.,  i, 
503. 
4-chloro-«-<rtcliloro-         (AxscHUTZ 

and  AxsPACH),  A.,  i,  503. 
w-tric'nloio-i.G-diiodo-    (Ax.scHUTZ, 
ROBITSEK,  aud   SCHMITZ),    A.,     i, 
504. 
orthophosphate,         4:6-<iichloro-«»-rfi- 
chloro-  (Ax-schl'tz  and  Mehhing), 
A.,  i,  501. 

4  Methylplitlialic  acid,  preparation  of, 
and  isoquinoline  derivatives  from 
(FlXDEKLKE),  A.,  i,  42. 

a-Metbylphthalide  (Simonls,  Marbrx, 

and  .Mkkmod),  A.,  i,  32. 
4-Xethylpbthalimiiioglycine     and      its 

salts  and -jst-^i  (Fisueklke),  A.,  i,  42. 
Methylphthalonamic  acid  (Fixdrklee), 

A.,  i,  43. 
Kethylphthalonic    acid     (Findeklke), 

A.,  i,  4:3. 
7-Methylphthaloaimide     (Findekles), 

A.,  i,  43. 
4-Methylpicolyl-;>-toIylalkine.  See 

4:4'-Diinethyldihydro3tilbaa)le,         0- 

hydroxy-. 
Methylpicracooitiiw     and    its     hydro- 
bromide  and  hydrochloride  (Schulzr), 

A.,  i,  599. 


See 


syn- 


Methylpropenylearbinol  .ind  its  acetate 

and  phenvlcarliamate  (Courtot),  A., 

i,  926. 
2-l[ethyl-5-wopropenylhexahydroiso- 

phtbalic  acid  (LAtwoRXH;,  T.,  1825; 

P.,  2S5. 
l-MethyI-4-wopropenylci/c/ohexanoiie-2, 

6-cyano-.   See  Dihydrocarvone,  cyano-. 
2-MethyI-5-i«opropenyl-A2tetraliydro- 

i^ophthalic     acid  and    its    redaction 

(Lapwokth),  T.,  1S23  ;  P.,  285. 
a-Methyl-5-tsopropyladipic    acid. 

Dihy.lrocaiiiphor.c  ai;id. 
Xethylpropylaniline,  2:4-tZmitro-, 

thesis  of  (MfLDEK),  A..,  i,  491. 
Xethyh'^opropylaniline,    preparation   of 

(.Thomas  and  Joxks),  T.,  287. 
Methyljsopropylbenzyiamiiie,      3-hydr- 

oxy-,     iV^-acyl    derivatives    of    (Eix- 

horx,        Bischkopff,       Szelixski, 

ScHCPP,   and  Mauermater),   A.,  i, 

246. 
2-Methyl-  5  -  isopropylbenxylidenerhod- 

anic  acid,  4-hydroxy  (Bakgellini), 

A.,  i,  536. 
l-JCethyl-4-W"propyle!/cZohexane-3-oiie- 

4-carboxylic  acid,  ethyl  e-.ter,  aud  its 

semicarbazoue  (KoTZ  aud   Hesse),  A., 

i,  88. 
S-Methyl- 1-  isopropyI(r!/c/ohexane-2-  and 

-6-one-l-carboxyIic  acids,  ethyl  esters 

and    their   semic-irbazones  (Korz  and 

Michels),  a.,  i,  666. 
Methyl  wopropyl    ketone,  j»-tolylhydr- 

azone   of,  constitution  of  the  indoline 

base  from  (Koxschegg),  A.,  i.  452. 
Xethyl-n-  and  -iso-propylmaleic    acids, 

salts  and  auhvdrid<^s  of  (KiJsTER  and 

Haas),  A.,  i,  693. 
Kethylpropylmaleimides,    n-  and     iso- 

(Ku.sTERaud  Ha.as),  A.,  i,  694. 
Methyl- /i-  and  -tw  propylsuccinic  acids 

(KisTER  and  Haas),  A.,  i,  694. 
SMethylporine  aud  its  additive   salts 

(IsAY).  A.,  i,  218. 
1-Methylpyrazole,   4-chIoro-  (Mazzara 

and  BoRGo),  A.,  i,  702. 
4-Xethylpyrazole-3 : 5  -dicarboxylic  acid 

and  its  ethyl  ester  (Fekst),  A.,  i,  332. 
2-Methylpyridine.     See  a-Picoline. 
Xethylpyridine-4-carboxylic    acids,    3- 

aud  5-,  2:6-<iiiiydroxy'.     See  Methyl- 

citrazinic  acids. 
3-Xethylpyrimidine,      4:5-<fuinuno-2:6- 

^/(hydroxy-  (.Merck),  A.,  i,  536. 
2-Methyl-6-pyrophthaloiie       and        its 

8'"liani  salt  \.s«iic)I,ze),  A.,  i,  33. 
Xethylquinaldines,  u-  and  p-.     See  2:8- 

aud  2:6Diinethyliiuinoline8. 
2-Xethylqaiiiaxolike,5-amino-4-hydr- 

oxy.       See     4-Keto-2-methylc[ihydro. 

quinazoline,  5-amino-. 
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S-Hethylquinazoloiie.      See      4-Keto-8- 

methyldihydroquinazoline. 
2-Methylqmnoline  [qiiinaldine),  reaction 
of,    with   henzaldehyde  in  sunlight 
(Beneath),  A.,  i,  535. 

nitre-derivatives,      condensation     of, 
with   aldehydes  (Schmidt),  A.,  i, 
39. 
8-MetliyIqmnoliiie,  halogen  and  nitro- 

derivativps  (HowiTZ    and    Nother), 

A.,  i,  885. 
7-Methybsoquinoline  and  1-chloro-,  and 

their  additive  s.ilts  (Findkklee),  A., 

i,  43. 
6    (or     7)-Methylquinoxaline-2  benzoic 

acid,  3-hydroxy-,  and  its  lactone  and 

iniino-compound       (Manuelli      and 

Maselli),  a.,  i,  308. 
Methylrhamnoside,       inethylation       of 

(PuRDiE  and  Young),  T.,  1201  ;  P., 

201. 
3-Metliylsalicylic  acid.      See  ?ii-Toluic 

acid,  2-hydroxy-. 
4-Methylsalicylic    acid.      See  ^-Toluic 

acid,  3-hydroxy-. 
5-Methylsalicylic  acid.      See    m-Toluic 

acid,  4-hydroxy-. 
S-Methylsalicyl-phosphorous      chloride 

and  -phosphoric   chloride    dibromide 

(Anschijtz,  Schroeder,  Weber,  and 

Anspach),  a.,  i,  506. 
4-Methyl8alicyl-pho8phoroTis      chloride 

and   -phosphoric   chloride   dibromide 

(Anschutz  and  Schroeder),  A.,  i, 

506. 
S-Methylsalicyl-phosphorous      chloride 

and  -phosphoric   chloride    dibromide 

(Anschutz  and  Schroeder),  A.,  i, 

507. 
Methylscopoline    and     its   aurichloride 

(Schmidt),  A.,  i,  104. 
TO-Methyl-2-stilbazole  and  its  dihydro- 

derivative  and  their  salts,  and  -2-Btilb- 

azoline  (Freund),  A.,  i,  883. 
4-Methyl-4-stilbazole  and  its  dihydro- 

derivative  and  their  salts,  and  -4-stilb- 

azoline  (Freund),  A.,  i,  883. 
8-Methyl8tilbene,      5-nitro-     (Pschorr 

and  Quade),  A.,  i,  849. 
m-Methylstilbene-o-carboxylic  acid  and 

its  silver  salt  (Lieck),  A.,  i,  49. 
2-^-Methyl8tyryl-6-niethylquinoline 

and  its  hexahydro-derivative  and  their 
additive  salts  (Oa.sda),  A.,  i,  42. 
2-;>-Methyl8tyrylquiiioline,    5-    and   8- 

nitro-,  and  their  additive  salts 
(Schmidt),  A.,  i,  39. 
IHethylsnberol,  A'-Methylsuberenene 
and  its  nitrosate,  nitrosochloridc,  and 
nitrolaniine,  and  Methylsuberone  and 
Methylsaberonone  and  their  semi- 
carbazones  (Wali.ach),  A.,  i,  370. 


Methylsuccinic    acid,     preparation    of 

(HiG.soN  and  Thorpe),  T.,  1462;  P., 

242. 
Methyltartaric  acid,  hydroxy-,  and  its 

brucine     salts    (Vongerichten    and 

MiJLLER),  A.,  i,  143. 
)3-Methyltatirine,  formation  of  (YotjnO 
and  Crookes),  T.,  71. 

and   bromo-,    and  its  potassium   salt 

(Gabriel  and  Colmax),  A.,  i,  889. 

Methyltetrahydrobenzene.    See  Methyl- 

cj/c/ohexene. 
2-Methyltetrahydrofuran,         ^nchloro- 

(Hamonet),  a.,  i,  133. 
Methyltetrahydroq/c/ohexenealdehydes. 

See  Tetrahvdrotolualdehydes. 
2-Methylthiol-3-;)-tolyl-6-methyl-3r4- 

dihydroquinazoline  and  its   additive  * 

salts  (v.    Walther  and  Bamberg), 

A.,  i,  387. 
Methylthioncarbamic  acid,  phenyl  ester 

(Rivier),  a.,  i,  948. 
3-Methylthiophen,    influence    of    light 

and    heat    on    the   bromiuation    and 

chlorination  of  (Opolski),  A.,  i,  34. 
Methyl-o-toluidine,      bromo-derivatives 

and  their  perbromides  (Fries),  A.,  i, 

647. 
3-Methyl-o-tolyl    dicliloro-orthophosph- 

ate,  ^r^■chlol•o-  (Anschutz,  Schroeder, 

Weber,  and  Anspach),  A.,  i,  506. 
4-]liIethyl-3-tolyl       dichloro-orthophos- 

phate,      trichXoxo-     (Anschijtz     and 

Schroeder),  A.,  i,  506. 
a-Methyltricarballylic   acids,    i>^omeric 

(Anschutz  and  Deschauer),  A.,   i, 

728. 
Methyltrimethenyldicarboxylic       acid 

(Felst  and  Beyer),  A.,  i,  335. 
Methyluracil,      acidic      constants      of 

(Wood),   T.,  1833. 
8-Methyluracil,    4-amino-2-thio-.       See 

6-Oxy-3-methylpyrimidine,    4-amino- 

2-thio-. 
3-Methylxanthine    (Traube    and    Ni- 

thack),   a.,   i,   215. 
7-Methylxanthine.  See  Heteroxanthine. 
Methyl-l:3;6-xylidine,    2-bromo-4:6-rfi- 

nitro,  6-bromo-2:4-rfinitro-,  and   2:4- 

and4:6-rfinitro-  (Blanksma),  A.,  i,  11. 
Mica,  fluorescence  of,  caused  by  radio- 
tellurium  (Greinacher),  a.,  i,  410. 

as  manure  (Prianischnikoff),  A.,  ii, 
47. 
Michler's  ketone,  action   of  Grignard's 

reagents  ou  (Freund  and    Mayer), 

A.,  i,  384. 
Micro-organisms,  culture  of,  in  definite 
chuniical    media   (Gai.IMARD,     La- 
combe,  and  Mouel),  A.,  ii,  695. 

action  of  compressed  gases  on  the  life 
of  (Foa),  a.,  ii,  696. 
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Micro-organisms,  oxidation  of  hydrogen 

by(KASEREn),  A.,  ii,  113,  697. 
of  natto  (Sawami'ra),  A.,  ii,  880. 
from   the  excrement  of  pigeons  (Ul- 

piANi  and  CiKGOLANi),  A.,  ii,  189. 
See  also  Bacteria  and  Yeasts. 
Microscope,  ultra-.  SeeUltramicroscope. 
Milk,  various,  comparison  of  the  casein- 
ogen     of     (Abderhaldex     and 
Schittenhelm),  a.,  ii,  467. 

index  of  oxidation  of  (Comaxducci), 
a.,  ii,  636. 
human,    calcium  and  phosphorus  of 
(SIKE.S),  A.,  ii,  874. 

the  Baudoin  reaction  in  the  fat  of 
(Engel),  a.,  ii,  243. 

estimation  of  proteids  in   (Sike.s), 
A.,  ii,  912. 
human  and  cows',  action  of,  on  hydro- 
gen  peroxide   (vax    Itallie),    A., 

ii,  316,  461. 
cows',    composition    of    (Richmoxd), 
A.,  ii,  588. 

effect  of  different  fats  on  the  pro- 
duction of  (Beger),  a.,  ii,  563. 

action  of  single  foods  on  the  pro- 
duction of  (MoRGAX,  Beger,  and 
Fixgerlixg),  a.,  ii,  563. 

is  the  passage  of  food-fat  into,  proved 
by  Wintemitz's  experiments  with 
iodised  fats  ?  (Gogitidse),  A.,  ii, 
295. 

the  stimulus  to  the  .secretion  of 
(Heape),  a.,  ii,  242. 

effects  of  foods,  both  rich  and  poor 
in  fat,  in  conjunction  wiih  various 
foods  on  the  secretion  of  (Finger- 
ling),  A.,  ii,  622. 

bacteriology  of  (MacConket),  A., 
ii,  6S^9. 

influence  of  carbon  dioxide  under 
high  pressure  on  the  bacteria  in 
(Hoffmann),  A.,  ii,  69.5. 

proteolysis  in,  ])reserved  by  means 
of  formaldehyde  (TiCE  and  Sher- 
man), A.,  ii,  376. 

fermentation  of  (BLt'MENTiTAL  and 
■\VoLFF),  A.,  ii,  879. 

spontaneous  heat  formation  in,  and 
the  lactic  acid  fermentation  (RUB- 
NER),  A.,  ii,  568. 

the  coagulation  which  occurs  on 
boiling  faintly  acid  (V.  Soxhlkt), 
A.,  ii,  467. 

action  of  renuin  on  (Reicbkl  and 
Spiro),  A.,  i,  127. 

influence  of  added  substances  on 
the  rennin  coagulation  of  (Sme- 
LIANSKY),  A.,  ii,  874. 

taint  in,  due  to  contamination  with 
copper  (GoLDiNG  and  Feilmanx), 
A.,  ii,  205. 


Milk,  cows',  rapidity  of  absorption   of 
odours   by   (Bord.vs   and   Toup- 
LAIN),  A.,  ii,  467. 
treated  with  hydrogen  peroxide,  re- 
actions of  (Adam),  A. ,  ii,  295. 
behaviour  of,  to  magenta-sulphurous 
acid    solution    (Eichholz),    A., 
ii,  59. 
reduction    of     niethylene-blue     by 

(Cathcart),  a.,  ii,  700. 
occurrence  of  cholesterol  and  lecithin 

in  (Sif,gfeld),  A.,  ii,  204. 
amount  of  lecithin  in  (Koch),  A., 

ii,  467. 
the  soluble  proteids  of  (Lindet  and 

Ammann),  a.,  ii,  562. 
amount  of  glycine  in  the  proteids  of 
(Abderhaldex    and    Hunter), 
A.,  i,  54.5. 
reductases  of  (Seligmaxn),  A.,  ii, 

467. 
streptococci     and      leucocytes      in 
(Savage),  A.,  ii,  298. 
abnormal,  bacteriological  examination 
of   some    samples   of   (BuRRi    and 
DuGGELi),  A.,  ii,  189. 
condensed  vegetable  (Katatama),  A., 

ii,  889. 
dried,  analysis  of  (Richmond),  A.,  ii, 

637. 
importance  of  the  determination  of  the 
freezing  point  in  the  examination  of 
(Bonxkma),  a.,  ii,  710. 
the  "  aldehyde "  value   of  (Steineg- 
oer),  a.,  ii,  130 ;  (Richmond  and 
Miller),  A.,  ii,  634. 
method  of  analysis  of,   used   in  the 
Government  Laboratory  for  samples 
referred  under  the  Sale  of  Food  and 
Drugs  Acts(RicHM0XDand  Miller), 
A.,  ii,  813. 
detection  of  formaldehyde  in  (Eich- 
holz), A.,  ii,  59  :  (Acrkk),  A.,  ii, 
906. 
detection,  estimation,  and  rate  of  dis- 
appearance    of     formaldehyde     in 
(Williams  and  Sherman),  A.,  ii, 
206. 
use  of  SohifTs  reagent  for  the  detection 
of  formaldehyde  in   (Utz),  A.,   ii, 
206. 
detection  of  salicylic  acid  in  (GoRNi), 

A.,  ii,  313. 
estimation  of  boric  acid  in  (Cribb  and 

Arnaud),  A.,  ii,  394. 
estimation  of  fat  in  (v.  KCttner  and 
Ulrich  ;  Beger),  A.,  ii,  313 ; 
(Fahrion),  a.,  ii,  402. 
experiments  with  Hohrig's  modifica- 
tion of  the  Gottlieb-Kosc  apparatus 
for  the  estimation  of  fat  m  (GoR- 
dan),  a.,  ii,  501. 
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Milk,  comparison  of  the  estimation  of 
fat  in,  by  Gottlieb's  and  Gerber's 
methods  and  by  Wollny's  refrac- 
tometer  (Schrott-Fiechtl),  A.,  ii, 
204. 

influence  of  cholesterol  and  lecithin  in 
the  estimation  of  fat  in,  by  Gott- 
lieb's method  (Siegfeld),  A.,  ii, 
204. 

estimation  of  fat  in,  by  Sichler's 
sinacid-butyrometer  (Lotterhos  ; 
Beger),  a.,  ii,  131. 

estimation  of  hydrogen  peroxide  in, 
and  the  preservation  of  milk  by  it 
(Amberg),  a.,  ii,  122. 

unification  of  the  methods  of  estimat- 
ing lactose  in  (Patein),  A.,  ii, 
804. 

estimation  of  proteids  in  (Trillat  and 
Sauton),  a.,  ii,  691. 

influence  of  tlie  addition  of  acetic 
acid  or  alcohol  to,  in  the  estimation 
of  total  solids  (Segin),  A.,  ii,  314. 

See  also  Colostrum. 
Milk-sugar.     See  Lactose. 
Mimetite.     See  Petterdite. 
Mineral,  new,  from  Elbi  (D'Achiardi), 
A.,  ii,  773. 
of  the  zeolite  group,  from  Hainburg, 
Lower  Austria   (Pauly),   A.,    ii, 
773. 

which  retards    the    discharge    of   an 
electroscope  (Buohner),  A.,  ii,  645. 
Minerals     from    America,    analyses    of 
(Eyerman),  a.,  ii,  774. 

from  British  Central  Africa,  A.,  ii, 
684. 

from  Gelliviire,  Sweden  (Bygd^n),  A., 
ii,  38. 

from  Montreal,  composition  of  (Har- 
rington), A.,  ii,  866. 

Norwegian  and  Swedish,  radioactivity 
of,  A.  E.  Nordenskiold's  investiga- 
tions on  (Sjogren),  A.,  ii,  64. 

from  Otavi,  German  S.  W.  Africa 
(Schneider),  A.,  ii,  620. 

from  the  granite  of  S.  Fedelino  (Lake 
Como)  (Kepossi),  A.,  ii,  621. 

found  ill  the  excavations  of  the  Tell 
Acropolis  of  Susa  in  Peisia  (Ber- 
THKLOT  and  Andri^>),  A.,  ii,  230. 

from  Val  d'Aosta  (Millosevich),  A., 
ii,  368. 

bituminous,  estimation  of  sulphur  in 
(Garrett  and  Lomax),  A.,  ii,  123. 

lime-silica  series  of  (Day  and  Shep- 
herd), A.,  ii,  770. 

of  the  composition,  MgSiOj  ;  a  case  of 
tetramorpliism  (Ai.len,  Wright, 
and  Clement),  A.,  ii,  865. 

acid  and  alkaline  reaction  of  (CoRNU), 
A.,  ii,  770. 


Minerals,  determination  of  the  melting 
points      o^      by     optical      methods 
(Doelter),  a.,  ii,  726. 
Mineral  acids.     See  under  Acids. 
Mineral  oil,  optical  activity  and  origin 
of  (Walden),  a.,  ii,  368. 
the  iodine  value  of  (Graefe),  A.,  ii,  56. 
See  also  Petroleum. 
Mineral  pitch.     See  Pitch. 
Mineral  waters.     See  under  Water. 
Mineralogical  character,  loss  on  ignition 
as    a    (Goi.dschmidt  ;    Goldschmidt 
and  Hermann),  A.,  ii,  237. 
Mispickel  from  the  tourmaline  lodes  of 
the   granite   of    S.    Piero    in    Campo 
(Elba)  (D'Achiardi),  A.,  ii,  555. 
Mixtures,  contributions  to  the  theory  of 
(van  der  Waals),  a.,  ii,  339. 
binary,    vapour    pressures    of    (Mar- 
shall), T.,  1350;  P.,  154. 
Molasses,  removal  of  dextrose  from,  by 
fermentation   (H.   and    L.    Pellet 
and  Pairault),  A.,  ii,  383. 
beet,  estimal  ion  of  proteid  nitrogen  in 
(Stutzer  and  V.  Wolosewicz),  A., 
ii,  912. 
cane,  fermentation  of,  and  its  bearing 
on    the    estimation    of  the    sugars 
present  (Harker),  A.,  ii,  810. 
Molasses   furnace,  carbostyril   as  a  by- 
product in  a  (v.  Lippmann),  A.,  i,  38. 
Molecular  aggregation  of  lii[uefied  gases 
(Hunter),  A.,  ii,  524. 
arrangement  in   aqueous  mixtures  of 
the    lower    alcohols    and    acids    of 
the   paraffin    .'iciies,    nature   of  the 
(Holmes),  T.,  1774;  P.,  272. 
attraction  (Mili,s),  A.,  ii,  216. 
complexity     in      the      liquid      state 

(Holmes),  T.,  1774;  P.,  272. 
conductivities    of   acids,    bases,    and 
salts  (Blackman),  A.,  ii,  647. 
of  phosplioiic  esters   (CARufi),  A., 
ii,  4. 
constitution  of  a  gas  and  the  quanti- 
tative relation  of  its  specific  heat 
(Blackman),  A.,  ii,  331. 
of  aqueous  solutions  (Sutherland), 
A.,ii,  603. 
weights.     See  Weights,  molecular. 
Molecules,  liquid,  magnitude  of,  of  cer- 
tain organic  compounds  (Carrara 
and  Ferrari),  A.,  ii,  599. 
Mollusca,  physiology  of  (Mendkl  and 
Bradley),  A.,  ii,  782. 
tlie  digestive  gland  in  (Roaf),  A.,  ii, 
779. 
Molybdic  acid.    See  under  Molybdenum. 
Molybdenum,      i)reparation      of     fused 
(BiLTZ  and  Gartner),  A.,  ii,   860. 
boiling  and  distillation  of  (Molssan), 
A.,  ii,  232. 
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MolybdenTim  alloys  with  boron  (Biset 
i)f  Jassoxneix),  a.,  ii,  677. 
with     manganese,      constituents      of 
(Arrivaut),  a.,  ii,  676,  758. 
Molybdenum     compounds     with     iron 

i  Vif;oL-Rorx),  A.,  ii,  364. 
molybdenum  salta,  compounds  of,  with 
pyridine  and   quinoline  (Rosenheim 
and  Koss),  A.,  i,  603. 
Molybdenum    jj^n^a chloride    action    of 
nitrogen  sulphide   on  (Davis),  T., 
1577  ;  P.,  261. 
rfioxide,  reduction  of,  by  boron  (BiKgT 

j)V  Jasso.vxeix),  A.,  ii,  677. 
Molybdic  acid,  electrolytic  reduction 
of,     in    acid     solutions     (Chile- 
soTTi),  A.,ii,  263,  365. 
reduction    of,    in    thiocyanic     acid 
solution     (Sand    and    Bckger), 
A.,  i,  487. 
dihydi-ate    of     (Rosenheim),     A., 
ii,  762. 
Polymolybdatea,         hydrolysis         of 
(Sand),  A.,  ii,  528. 
Molybdenum   sulphide,  native,  analysis 

of  (GiLKEiiT),  A.,  ii,  707. 
Monazitic    sand    from  Queeni^land,  A., 

ii,  370. 
Moravite,  composition  of  (Kretschmer), 

A.,ii,  4.58. 
Morin,  synthesis  of,  and  its  trimethyl 
ether  (v.    Kostanecki,   Lampe,  and 
Tambor),  a.,  i,  301. 
Moringa    pterygosperma,    seeds   and  oil 
of  (VAN   Itallie  and    Nieuwland), 
A.,  ii,  386. 
Mozphenol,  conversion  of,  into  trihydr- 
oxyphenanthrene  (Vongerichten  and 
Dittmer),  a.,  i,  422. 
Morphine   (Knorr  and  Horlein),  A., 
i,  449,  877. 
constitution  of  (Faltis),  A.,  i,  979. 
conversion    of,     into   its   optical    iso- 
merides  (Lees  and  Tutin),  P.,  253. 
action   of   gum   arabic  on   (Fibbas), 

A.,  i,  529. 
alkyl  ethers.     See  Codeine  and  Cod- 

ethyline, 
mctho-  and  etho-bromides   (Riedel), 

A.,  i,  530. 
reaction  for  (Reichard),  A.,  ii,  637  ; 

(Radulescu),  A.,  ii,  638. 
estimation  of,         colorimetrically 

(Georgks    and     Gascap.d,    A.,   ii, 
507  :  (Mai  and  Rath),  A.,  ii,  817. 
Morphine,     halogen     derivatives,     and 
tht-ir   degradation  (Pschokr,  Krinz, 
KoiH,      and     VooTUERR),       A.,      i, 
877. 
a/wMorphine,   constitution  of  (Pschorb 
and  Kabo),  A.,  i,  878. 
salts  (Riedel),  A.,  i,  692. 


Moser  rays.    See  under  Photochemistry. 

Mountain  ash  berries,  seeds  and  oil  of 

(VAX     Itallie     and     Nieuwland), 

A.,  ii,  573. 

Mucous  membrane,   nasal,    comiK>sition 

of  (RrssELL  and  Gies),  A.,  ii,  184. 
Mud  volcanoes  of  Roumania,  gases  in 

the  (Costache-scu),  A.,  ii,  618. 
MuraejKSOx  cinereus,  nucleic  acid  from 
the  spermatozoa  of  (Ixovye),  A.,  i,  775. 
Murezide,  constitution  of  (Mohlau  and 

Litter),  A.,  i,  611. 
Muscle,   survival    respiration  of  (Kemp 
and  Hathurst),  A.,  ii,  178. 
post-nwrtevi  disap]  earance  of  glj'cogen 

in  (KiscH),  A.,  ii,  562. 
proteids  of.     See  under  Proteids. 
cardiac  and  skeletal,    relation    of  tln' 
inorganic  salts  of  blood  to  the  con- 
tractions of  (Martin),  A.,  ii,  461. 
cardiac,  effect   of   chloral  hydrate  on 

(Schultz),  a.,  ii,  686. 
plain,  action  of  alkaloids  on  the  spon- 
taneons  movements  of  (Beck),  A., 
ii,  111. 
skeletal,  influence  of  osmotic  pressure 
on  the  irritability  of  (Meek),  A., 
ii,  872. 
smooth,  physiology  of  (Mosso),  A.,  ii, 

466. 
striped,  influence  of  temperature  on, 
and  its  relation  to  chemical  reaction 
velocity  (Burnett),  A.,  ii,  872. 
of  horses  and  oxen,  the  intramuscular 
and  extramuscular  fat  of  the  princi- 
pal (Hefelmann  and  Mauz),  A.,  ii, 
316. 
of  oxen,  physiological  action  of  ba.ses 
from    (Kutscher  and   Lohmann), 
A.,  ii,  877. 
Muscle  extracts  (v.  Gulewitsch),  A.,  i, 

637  ;  (KuiMBERo),  A.,  ii,  781,  872. 
Muscular  work  and  proteid  metabolism 

(Sawjaloff),  a.,  ii,  561. 
Musk,  natural,   aroma  of  (Walbacu), 

A.,  i,  595. 
Muskone   and  its  oxime  and  semicarb- 
azone  (Schimmel  &  Co.),  A.,  i,  525  ; 
(Walbaum),  a.,  i,  595. 
Mustard,    calorimetric  assay  of  (Man- 

sier),   a.,  ii,  640. 
Mntarotation.         See      under      Photo- 
chemistry. 
Mycoderma     saprogeius     saki     (Taka- 

HASHi),  A.,  ii,  880. 
Myco-nucleie  acids.     See  Nucleic  acids 

from  yt-ast. 
Myelin  bodies  (A  dam  I  and   Ascooff), 

A.,  i,  1000. 
Myo-albumia  and  serum-albumin,    dis- 
tinction between  (d«  Ret-Pailhadf), 
A.,  i,  998,  999. 
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Myrceae,  formula  of  (Enklaar),  A.,  i, 
377. 

Myrcenol  and  its  phenylurethane  (Enk- 
laar), A.,  i,  377. 

Myrrh,  oil  of  (Lewinsohx),  A.,  i,  972. 
heerabol  (TsCHlRCH  and  Bkrgmann), 
A.,  i,  197. 

Myrrha  electa,  constituents  of  (TscHiRCH 
and  Bergmann),  A.,  i,  197  ;  (Lewix- 
sohn),  a.,  i,  972. 


Naphthabenzaldehydine-7-sulphomc 
acid,  5-hydroxy-,  and  its  3':5'-dianuno- 
derivative   (Cassella   &   Co.),  A.,  i, 
989. 
Naphthacenediquinone  derivatives  (Vos- 

vvinckel),  a.,  i,  99. 
Naphthacenequinone,       aminohydroxy- 
and  hydroxy-derivatives  (Bentlev, 
Fried L,  Thomas,  and  Weizmann), 
P.,  324. 
anditschloro-,  chlorobromo-,  hydroxy- 
amino-     and     hydroxybromo-deriv- 
atives    (Orchardson    and    Weiz- 
mann), T.,  115. 
tsoNaphthacridine    {bisdinaphthacridine 
dihydride),     Morgan's     (Senier     and 
Austin),  T.,  1-398. 
Naphthacridines,    amino-,    syntheses  of 

(Ullmann  and  Buhler),  A.,  i,  44. 
o-  Naphtlia- flavone,  -flavonol  and  its  acetyl 
derivative,  and  -flavanone  and  its 
bromo-  and  isonitrosoderivatives 
(Woker),  a.,  i,  447. 
iS-Naphthaldehyde,  synthesis  of,  and  its 
bisulphite  compound,  phenylhydr- 
azone,  semicarbazone,  and  azine,  and 
dinitro-deri  vati  ve  (  Monier- Wil- 

liams), T.,  275  ;  P.,  22. 
Naphthalene  diozonide  (Harries    and 
Weiss),  A.,  i,  228. 
estimation  of,  in  coal  gas  (DiCKENSON- 
Gair),  a.,  ii,  201. 
Naphthalene,   amino-.      See  Naphthyl- 
amines. 
rfiamino-.     See  Naphthylenediamines. 
4-   and    2-hydroxy-.     See   a-   and   /8- 

Naphthols. 
l:8-<£ihydroxy-,  monomethyl  ether  of 
(Fighter    and    Gageuk),    A.,    i, 
841. 
liSiG-inTiydroxy-,  and  its  polymeride, 
and  their  acyl  derivatives  (Meyer 
and  Hartmann),  A.,  i,   19. 
l:2-rfmitroso-,    constitutional   formula 
of,  and  its  dinitro-derivative  (PoN- 
zio),  A.,  i,  491. 
Naphthaleneazo/^'oengenols,   a-   and    /3- 
(PuxEDDu),  A.,  i,   774. 


Naphthalenediacridines,  2:3-  and  2:7-, 
3':3"-diamino-      (Baezner,      Gueor- 
guieff,  and  Gardiol),  A.,  i,  901. 
Naphthalenediazo-.   See  Diazonaphthal- 

ene-. 
Naphthalene-l:8dicarboxylic  acid.    See 

Naplithalic  acid. 
Naphthalene  series,  steric  hindrance  in 

the  (Smith),  T.,  1505  ;  P.,  236. 
Naphthalene-;3-8ulphonic  acid,  menthyl 

ester,  and  its  rotation  (Patterson  and 

Fkew),  T.,  332;  P.,  19. 
Naphthalic  acid,  ethyl  ester,  crystallo- 

{;ra]ihy  of  (Ranfaldi),  A.,  i,  664. 
Naphthalic  anhydride,  sulphonic  deriv- 
atives of  (Bakgellini),  a.,  i,  184. 
l:2-Naphthaniethyleneqninone  [fi-naph- 

thnquinone    '[-methide)   and    6-bromo- 

(FniES  and  HubNER),  A.,  i,  191. 
Naphthaphenazine,    oxidation     of,     by 

chromic  acid  (Fischer  and  Schind- 

LER\   A.,  i,   609. 
l:2-Naphthaqninolanil  (A.   and   H.    v. 

Eulkk),  a.,  i,  370. 
a-Naphthaqninoline  and  its  amino-  and 

nitro-derivatives    and    their    additive 

salts  (HAin),  A.,  i,   605. 
o-Naphthaquinone,      5-hydroxy-.       See 

Juglone. 
Naphthaquinoneanils,       formation     of, 

from  nitrosobenzene  (v.  Euler),  A. ,  i, 

369  ;  (A.  and  H.  v.  Euler),  A.,  i,  370. 
l:4-Naphthaquinone-^-toIuidide  (v. 

Euler),  A.,  i,  369. 
Naphthathioxin  and  its  dioxide  (Mauth- 

ner),  a.,  i,  448. 
Naphthiminazoles,  hydroxy-,  and  their 

azo-derivatives         (Fahbenfabriken 

voRM.  F.  Bayer  &  Co.),  A.,  i,  900. 
Naphthionic  acid,  acylation  of  (Schroe- 

TER  and  Rosing),  A.,  i,  416. 
Naphthoic  acid,  o-rfithio-.     See  o-Naph- 

tliylcarbithionic  acid. 
1-Naphthoic  acid,  4-bromo-     (Houben), 
A.,  i,  21. 

2-hydroxy-       (^-napJdhoI- 1  -carhoxylic 
add)  (TiJMSTRA  and  Eogink),  A., 
i,  179. 
2-Naphthoic   acid,   1 -hydroxy-,  and  its 
derivatives,    and    the    action    of 
phosphorus      pentachloride      on 
(Anschutz,   Weber,   and    RuN- 
KEL),  A.,  i,  508. 
action  of  diazo-comj)ounds  on,  and 
its    4-amino-derivative    (Grand- 
mougin),  a.,  i,  997. 
Naphthoic     acids,      reduced     optically 

active    (Pickard    and    Yates),    T., 

1101,  1484  ;  P.,  202,  244. 
a-Naphthol,  condensation  of,  with  benzo- 

plieiione  chloride  (Clough),  T. ,  773; 

1'.,  109  ;  (Shbimpton),  A.,  i,  669. 


IXDEX  OF   SUBJECTS. 


1181 


a-Naphthol,  2-ainino-,  diacetyl  and  N- 
acetyl  derivatives  (Grandmougin), 
A.,  i,  717. 

4-  and  5-amino-,  and  their  dibenzoyl 
derivatives  (Sachs,  Appexzeller. 
Herold,  AIylo,  Schadel,  and 
SuTTEK),  A,,  i,  830;  (Sachs),  A., 
i,  949. 

8-amino-,  and  its  acyl,  nitroso-  and 
nitro-derivatives  and  2:8-rfiamiuo-, 
and  its  benzylidene  and  triacetyl 
derivatives  (Fighter  and  Gageur), 
A.,  i,  839. 

4:8-rfi'amino-,  acetyl  derivatives  of 
(Fighter  and  Gageur),  A.,  i,  840. 

4-chloro-,  preparation  of  ( K  alle  &  Co. ), 
A.,  i,  659. 
/3-Naphthol,  reaction  between  formalde- 
hvde,  hydroxylamine,  aud(BETTi), 
a'.,  i,  653. 

action  of  phosphorus  pentachloride  on 
(Berger),  a.,  i,  81. 

derivatives,  mobility  of  substituents  in 
(Hewitt  and  Mitchell),  T.,  1167  ; 
P.,  170. 
3-Naphthol,  o-amino-,  iV'-formyl  deriva- 
tive of  (Fischer  and  Romer),  A.,  i, 
541. 

2-,  3-,  4-,  5-,  6-,  7;  and  8-amino-, 
mono-  and  di-acyl  derivatives  of 
(Sachs,  Appenzeller,  Herold, 
Mylo,  Schadel,  and  Sutieii),  A., 
i,  829  ;  (Sachs),  A.,  i,  949. 

bromo-,  acetyl  deiivative  of  (Hewitt 
and  Mitchell),  T.,  1173  ;  P., 
171. 

l-chloro-4-bromo-,  preparation  of 
(Meldola  and  Dale),  P.,  157. 

nitroso-,  action  of  nitric  acid  on 
(Hewitt  and  Mitchell),  T.,  1172  ; 
P.,  171. 
Naphthols,  a-  and  j3-,  and  their  sodium 
derivatives,  condcusatiou  of,  with 
benzophenone  chloride  (Clough), 
T.,  771  ;  P.,  109. 

amino-derivatives,      preparation       of 
(Sachs,     Appenzeller,    Herold, 
Mylo,  Schadel,  and  Sutter),  A., 
i,  829  ;  (Sachs),  A.,  i,  949. 
Hftphthol-;)-azo-o-nitroben2aldehyde 

(Sachs  and  Kantorowicz),  A.,  i,  908. 
/3-Haphthol-l-carbozyIic    acid.     See  1- 

Naphthoic  acid,  2-liydroxy-. 
/i-Kaphtholmethylene-amine  and  -hydr- 
oxylamine,      dibenzoyl       derivative 

(Betti),  A.,  i,  654. 
2-NaplithoI-8-Bulphonic  acid,  1 -bromo-, 

sodiom  salt  (Smith),  T.,    1511  ;  P., 

236. 
S-Haphthonitrile,       2:4-rftnitro-l-hydr- 

oxy-  (BoRSCHE  and  Gahktz),  A.,  i, 

967. 


Naphthozazoles,    a-   and  &-,  and  their 

derivatives  (Fischer and  Romer),  A., 

i,  541. 
jS-Naphthozide,  sodium,  preparation  of 

(Tijmstra  and  Eggink),  A.,  i,  179. 
l-Naphthozyanthraquinones,  a-  and  0- 

[  eryth  ro.vya  nth  raq  u  in<me  naph  thy  I 

ethers)  (Laube),  A.,  i,  598  ;  (Decker 

and  Laube),  A.,  i,  689. 
iS-Naphthoylacetic  acid,  ethyl  ester,  and 

its      hydrazone      (Weizmasn       and 

Falkner),  T.,  122. 
/S-Naphthoylacetoacetic      acid,       ethyl 

ester,    preparation    and    reactions    of 

(Weizmann  and  Falkner),  T.,  123. 
Naphthoylbenzoic  acid  and  its  chloro- 

bromo-,  hydroxybromo-,  andhydroxy- 

nitro-derivatives    (Orghardson    and 

Weizma.<cn),  T.,  115. 
a-Naphthyl  benzyl  selenide  (Taboury), 

A.,  i,  834. 
)8-Naphthylacrylic  acid,  preparation  of 

(Monier- Williams),  T.,  277;  P.,  22. 
a-Naphthylamides    of    fatty    sul  phonic 

acids,  abnormality  in  melting  points 

of  (Dcguet),  a.,  i,  475. 
Naphthylamine,   a-A'-alkylated,  deriva- 
tives of  (Meldola),   T.,    1434  ;  P., 

245. 
1-Naphthylamine,  4-bromo-2-nitro-,    di- 
azotisation  of  (Meldola  and  Dale), 
P.,  156. 

5-  and  8-nitro-,  preparation  of  (Mor- 
gan and  Micklethwait),  T.,  7. 
Naphthylamines,  a-  and  0-,  compounds 
of,      with      nickel      thiocyanate 
(Grossmann  and  Schuck),  A., 
i,  630. 
compounds  of,  with  triuitrobenzene 
and  the  influence  of  substituents 
on   (Sudborough   and    Picton), 
T.,  583  ;  P.,  84. 
l-Naphthylamine-4-8ulphonic         acid. 

See  Naphth ionic  acid. 
2-a-  and    -/3-Naphtliylanunobensophexi- 

ones,     3:5-rfinitro-     (Ullmann    and 

Broido),  a.,  i,  189. 
Vaphthylaminoi^'obntyromtrileB        and 

their  amides,  a-  and  yS-   (BucHERBR 

and  Gkoi.^.e),  A.,  i,   350. 
/3-Naphthylaminophenylacetic  acid  and 

amide  (Uucukker  and  Grol^e),   A., 

i,  351. 
a-Naphthylcarbithionio    acid   and     its 

salts  (lIiiUBEN  and  Pohl),  A.,  i,  847. 
Naphthyldimethylialphine  platinichlor- 

id<s,  a-  au.l  /3-  iKi-I'kmann  and  Dut- 

TENIlilFKU),  A.,  i,  949. 

1  S-Naphthylenediamine  and  its  2-earb- 
ozylic  acid  and  its  ethyl  ester  and 
their  salts  (Atkinson  and  Thorpi), 
T.,  1920;  P.,  282. 
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1:8-Naphthylenediamine,  dibenzoyl  and 

ethylidene     derivatives     of     (Sachs, 

Appknzeller,       Herold,       Mylo, 

ScHADEL,  and  Sutter),  A.,  i,  830. 
9-o-Naphtliylfliiorene  and    its    alcohol 

(Ullmann  and  v.  Wuestemberger), 

A.,  i,  77. 
a-Naphthylhydantoic     acid    (Neuberg 

and  Fedei'.eh),   A.,  i,  806. 
l-a-Naphthylhydrocotarnine  and  its  hy- 

drobioinide  (Freund  and  Reitz),  A., 

i,  601. 
iS-Naphtliylideneaniline   (Monier-Wil- 

LiAMs),  T.,  276. 
Naphthylidenebisphenylmetliylpyr- 

azolone,  )3-liydroxy-  (Betti  and  MuN- 

Dici),  A.,  i.  544. 
Naphthylmethylamine,  /3-hydroxy-,   N- 

acyl  derivatives  of  (Efnhorn,  Bisch- 

KOPFF,  Szelinski,  and  Ladisch),  A., 

i,  247. 
/S-Naphtliylmetliylainine   and   its    salts 

(PscHORR  and  Karo),  A.,  i,  886. 
l-Naplithyl-2-inetliylbeiiziininazoles, 

o-    and     /3-,     4:7-rf^'nitlo-6-hydroxy-, 

synthesis  of  (Meldola),  T.,   1942. 
jS-Naphthylpropionic   acid,    preparation 

of  (MON-IER-WILLIASIS),    T.,    277. 

iS-Naphthylsuccinamic  acid,  ethyl  ester 
(Meyer    and    v.     Lutzau),    A.,    i, 
765. 
Narceine  and  its  salts  and  opoNarceine 

(Tambach  and  Jaeger),  A.,  i,  879. 
Narcotics,   action   of  (Brown),   A.,    ii, 

105. 
Hatrolite  from  Montreal  (Harrington), 

A.,  ii,  867. 
Natto,  micro-organisms  of  (Sawamura), 

A.,  ii,  880. 
Natural  waters.     See  under  Water. 
Neobraric  acid  (Hesse),  A.,  i,  282. 
Neodymium,  arc  spectra  of  (Bertram), 

A.,  ii,  410. 
Neodymium  salts  (Matignon),   A.,   ii, 
675. 
chloride,  absorption  spectra  of  (Rech), 
A.,  ii,  410. 
action  of  ammonia  gas  on  anhydrous 
(Matignon  and  Trannoy),    A., 
ii,  449. 
and   lanthanum    and   prasedymium 
chlorides,  physiological  action  of 
(Dryfuss  and    Wolf),    A.,    ii, 
473. 
Neon,  presence  of,  in  the  gases  of  thermal 
springs  (Moureu  and  Biquard),  A., 
ii,  685. 
Nephelite-sygenite       from       Montreal 

(Harrington),  A.,  ii,  866. 
Nephelometer,  use  of  the  (Wells),  A., 
ii,    252,    492;    (Richards),    A.,    ii, 
493. 


Nerol,  natural  and  artificial,  identity  of 
(v.  SouEN  and  Treff),  A.,  i,  522. 
preparation  of  (Heine  k  Co.  ;  Ziet- 

sghel),  a.,  i,  521. 
and   its   tetrabromide,  preparation  of 
(v.  Soden  and  Tkeff),  A.,  i,  295. 
Nerve  cells,   metabolism  and  action  of 
(Scott),  A.,  ii,  239. 
effect  of  cerebral   anaemia  on   (Hill 

and  Mott),  A.,  ii,  240. 
and  fibres,  distribution  of  chlorides  in 
(Macallum  and  Menten),  A.,  ii, 
182;   (Achard   and  Aynaud),  A., 
ii,  561. 
Nerve  degeneration,  chemistry  of  (Koch 

and  Goodson),  A.,  ii,  183. 
Nerve-endings,    reaction   of,    to   certain 

poisons  (Langley),  A.,  ii,  111. 
Nerve  fibres,  narcotising  effect  of  mag- 
nesium salts  on  (Meltzer  and  Auer), 
A.,  ii,  473. 
Nerves,  a  molecular  theory  of  the  electiic 
properties  of  (Sutherland),  A.,  ii, 
871. 
fatigue  of  (Scott),  A.,  ii,  240. 
peripheral,  action  of  radium  rays  on 
(Beck),  A.,  ii,  40. 
Nervous  diseases,  the  suprarenal  capsules 
in  (Mott  and  Halliburton),  A.,  ii, 
184. 
Nervous    system,    metabolism     of    the 
(Koch),  A.,  ii,  182. 
in  frogs,  loss  of  function  and  recovery 
of  the  central  (Ries),  A.,  ii,  40. 
Nervous    tissues,   iniluence    of   normal 
salts  on  the  staining  and  fixation   of 
(Mayr),  a.,  ii,  182. 
Neuraemin  (Gablin  &  Cie.),  A.,  i,  546. 
Nickel  (Copaux),  A.,  ii,  91. 

distribution   of,    in  nature   (Kraut), 

A.,  ii,  858. 
tervalent  (Benedict),  A.,  i,  333. 
boiling  and  distillation  of  (Moissan), 
A.,  ii,  232. 
Nickel  alloys  with  antimony  (Losseav), 

A.,  ii,  361. 
Nickel   compounds  with  tliiocarbamido 
(KosENHKiM  and  Meyer),  A.,  i,  408. 
Nickel  salts,  hydrolysis  of,  in  presence 
of  iodides  and  iodates  (Moody),  A., 
ii,  706. 
compounds  of,  with   ethylenediamine 
anda-and)3-naphthylaminea(GR0sa- 
MANN   and   ScHiJCK),    A.,    i,    629, 
630. 
Nickel-ammonio-chloride,  preparation  of 

a  double  salt  of  (Frascu),  A.,  ii,  91. 
Nickel   chloride,    hydratcd,    crystalline 
form  and  deformation  of  (MuggeV 
A.,  ii,  620. 
oxide   electrode.     Se«   under  pipctri 
chemistry. 
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Nickel  peroxide,  formation  of  (Riesex- 
feld),  a.,  ii,  723. 
Nickelonickelic  oxide  (Baubigny),  A., 

ii,  91,  170. 
Nickelons   iiickelite   (Hofmaxx    and 
Hiesdlmaier),  a.,  ii,  747. 
Nickel  silicidea   (Guertler  and  Tam- 
MAXX),    A.,    ii,   362  ;   (Vigourocx), 
a.,  ii,  451. 
Nickel  aramonio-cyanide,  behaviour  of 
homologous    cyclic   compounds   to- 
wards (HoFMANX  and    Arxoldi), 
A.,  i,  153. 
dicvanodianiiiline    (Grossmaxx    and 

Schuck),  a.,  ii,  903. 
mercury  thiocyanate  (Okloff),  A.,  i, 
406. 
Nickel,  new  test  for  (Reichard),  A.,  ii, 
495. 
delicate    test    for    (Grossmaxx    and 

Schick),  A.,  ii,  903. 
estimation  of  {CoRMiMBOEiT),  A.,  ii, 

198. 
estimation  of  small  quantities  of,  in 
organic    substances    (Akmit     and 
Hardex),  a.,  ii,  397. 
and   cobalt,  separation  of,  from   iron 
an'l  manganese  (FrxK),  A.,  ii,  806. 
Nicotine  and   its  specific   rotation   and 
zinochloride  (Ratz),  A.,  i,  103. 
See  also  Metanicotine. 
Nicotinic  acid,  2-hy(lroxy-,  methyl  ester 

and  chloiide  (Kirpal),  A.,  i,  694. 
Niobium.     See  Columbium. 
Nitrates.     See  under  Nitrogen. 
Nitration  in  the  presence  of  phosphoric 
oxide  (Behrexd  andOsTEN),A.,  i,229. 
Nitric     acid    and    oxide.      See    under 

Nitrogen. 
Vitrification,   study  of  the  process  of, 
with  reference  to  the  purification  of 
sewage  (Chick),  A.,  ii,  245. 
ictiou  of  charlock  on  (Gutzeit),  A., 

ii,  476. 
''le  of  organic  matter  in  (MCntz  and 

LAiNfi),  A.,  ii,  298. 
iitensive  (MiJXTZ  and  Lxixi),  A.,  ii, 

114. 
See    also    Bacteria,    nitrifying,    and 
Bacteria,  soil. 
Vitriles,  formation  of,   from   aldozimes 
(Bohsche),  a.,  i,  664. 
of      arylglycines      (BrcHERER      and 

GrolAe),  a.,  i,  349. 
•cetylenic,  formation  of  (Mourku  and 
Lazenxec),  a.,  i,  148. 
condensation     of,     with      alcohols 
(MouKEU  and  Lazexxec),  A.,  i,    i 
240.  I 

condensation  of,  with  amines  i 
(MouREV  and  Lazenxec),  A.,  i,  i 
956.  i 


Nitriles,  acetylenic,  condensation  of, with 
phenols  (Mofrett  and  Lazexxec), 
A.,  i,  276. 
termolecular.     See  Cyanalkines. 
NitrUobromo-osmonates    (Werxer  and 

Dinklage},  a.,  ii,  176. 
Nitrites.     See  under  Nitrogen. 
Nitroamines,    aromatic,    transformation 
of    f  British   Associatiok  Report), 
A.,  i,  943. 
Nitro-compoands,  molecular  compounds 
of,    with    amines    (Noeltixg    and 
Sommerhoff),  a.,   i,   157  ;   (Kre- 
manx),  a.,  i,  347  ;  (Sojcmerhoff), 
A.,  i,  658. 
reiluction  of,  by  alkaline  solutions  of 
stannous  oxide  (Goldschmidt  and 
Eckardt),  a.,  i,  825. 
reduction  of,   by  tin   haloids   (Gold- 
schmidt and  Suxde),  A.,  i,  734. 
condensation     of,     with     amines    in 
presence   of  sodium    (Axgeli    and 
Marchetti),  a.,  i,  716. 
aromatic,     partial    reduction    of,    by 
electrolytic  methods  (Braxd),  A., 
i,  80. 
direct  introduction  of  amino-groups 
into    the    nucleus    of    (Meisex- 
HEiMER  and  Patzig),  a.,  i,  652. 
introduction  of  halogen  atoms  into 
the  benzene  nucleus  during  the  re- 
duction of  (Blaxksma),  a.,  i,  345. 
compounds     of,     with     arylamines 

(Jacksox  and  Clarke),  P.,  83. 
behaviour     of,     in     the    organism 
(Mever),  a.,  ii,  244. 
See  also  Dinitro-  and  Polynitro-com- 
pounds. 
Nitroform,  nci-esters  of  (Haxtzsch  and 
Caldwell),  A.,  i,  617. 
salts  (Hantzsch  and  Caldwell),  A., 
i,  617. 
Nitrogen,  atomic  weight  of  (Gute),  A., 
ii,  19,  349  ;  (GuYE  and  Davila), 
A.,  ii,  20. 
possible  source  of  error  in  Stas'  deter- 
mination of  the  (Gray),  T.,  1173  ; 
P.,  197. 
preparation  of,   from  the  atmosphere 

(Hulett),  a.,  ii,  18. 
separation  of  pare,  from  air  (Clauds), 

A.,  ii,  16. 
glow,  spectrum  of  the,   produced   by 
the  rays  ofradiotellurium  (Walter), 
A.,  ii,  616. 
phosphorescence   of  (v.    Moskxokil), 

A.,  ii,  714. 
isothfrnial  distillation  of  oxygen  and 

(Ixglih),  a.,  ii,  332. 
oxidation  of  (Smith),  T.,    475;    P., 
40  ;  (Fischer  and  Braehmar),  A,, 
ii,  224. 
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Nitrogen,  oxidation  of,  by  the  action  of 

the  silent  discharge  in  atmospheric 

air  (Warburg  and  Leithauser), 

A.,  ii,  743. 

oxidation  of,  in  the  high  tension  flame 

(Erode),  A.,  ii,  6. 
absorption  of,   by   organic  substances 
under   the  influence  of  radioactive 
matter  (Berthelot),  A.,  ii,  645. 
asymmetric    (Wedekixd   and   Frou- 
lich),  a.,  i,  14,  162  ;  (Wedekind), 
A.,  i,  161. 
liquid,  some  properties  of  (Erdmaxx), 
A.,  ii,  349. 
latent  heat  of  vaporisation  of,  and  its 
variation  with  temperature  (Alt), 
A.,  ii,  269. 
experimental  determination  of  the 
surface  tension  of  (Grunmach),  A., 
ii,  655. 
density  of,  and  of  its  mixture  with 
liquid      oxygen      (Inglis       and 
Coaxes),  T.,  886;  P.,  146. 
mixtures    of,    with   liquid    o.xygen 
(Stock  and  Nielsen),     A.,    ii, 
844. 
unsaturated,      reactivity     of     (Vor- 

lander),  a.,  i,  729. 
influence  of  the  intake   of  water  on 
the  excretion  of  (Heilner),  A.,  ii, 
295. 
amount  of  combined,  in  dew  and  rain 
in     Dehra     Dun     and     Cawnpore 
(Leather),  A.,  ii,  302. 
amount  of,  as  ammonia  aud  as  nitrates 
and  nitrites  in  Indian  rain  aud  dew 
(Leather),  A.,  ii,  487. 
amount    of    combined,     in     rain    in 

Pretoria  (Ingle),  A. ,  ii,  302. 
as  ammonia  and  as  uitric  acid,  amount 
of,  in  the  rain-waler    collected    at 
Rothamsted  (Miller),  A.,  ii,  486. 
electrochemical  problem  of  the  fixation 

of  (Guye),  a.,  ii,  533. 
chemical  processes  in  the  assimilation 
of  elementary,  by  Azotobacter  and 
Radiobacter    (Stoklasa,     Trnka, 
and  VItek),  A.,  ii,  382. 
apparatus  for  the   absorption   of,    by 
means    of    magnesium     and     lime 
(Anderlini),  a.,  ii,  605. 
fixation  in  litter  (Hornberger),  A., 

ii,  47. 
utilisation  of  atmospheric,  by  micro- 
organisms (Thiele),  A.,  ii,  114. 
Kitroeen  io^i^'c,  action  of  methyl  and 
benzyl  iodides  on  (Silheruad  and 
SMAiiT),  T.,  172  ;  P.,  15. 
oxides    forn'^'io"  ^^  (\\arburq  and 
LfithAU^er),  a.,  ii,  743. 
and  the  lead  chamber  process  (  Lunok 
and  Berl),  A.,  ii,  438, 


Nitrogen  rfioxide  (nitric  oxide),  hydrogen 

peroxide,  and  ozone,  preparation 

of  (Fischer  and  Marx),  A.,  ii, 

845. 
formation  of,  at  high  temperatures 

(Nernst),  a.,  ii,  437. 
thermal  productionof,  in  movinggases 

(Fischer  and  Marx),  A.,  ii,  606. 
density  of  (Guye  and  Davila),  A., 

ii,  20. 
velocity  of  decomposition  of,  and  its 

dependence   on   the    temperature 

(Jellinek),  a.,  ii,  437. 
oxidation     and    autoxidation    with 

(Maxchot),  a.,  ii,  842. 
solubility    of,    in     sulphuric    acid 

(Tower),  A.,  ii,  743. 
action  of,    on  metallic  nitroso-com- 

pounds(ZiMMERMANN),  A.,  ii,  82. 

trioxiie  {nitrogen  sesquioxirfc,  nitroiis 

anhydride),    formation   of  (K68Sa), 

A.,  ii,  497. 

peronide.  or  ^e^roxide,  action    of,    on 

ammonia     and     ammonium     salts 

(Besson  and  Rosset),  A.,  ii,  280. 

Nitric  acid,  direct  synthesis  of,  from 

its    elements     at     the     ordinary 

temperature  (Berthelot),  A.,  ii, 

533. 
formation    of,    by    means    of    the 

Tesla  discharge    (Findlay),    A., 

ii,  261. 
formation  of,  from  ammonium  per- 
sulphate (Kempf),  a.,  ii,  25. 
dissociation    of   (Bogdax),   A.,    ii, 

83. 
dissociation  of,  in  mixtures  of  ether 

and  water  (Bogdan),  A. ,  ii,  649. 
and   sulphuric    acid,     removal     of 

nitrous    acid     from  concontratcl 

(SiLBERRAi)  and  Smart),  A.,  ii, 

226. 
detection  of  (Soltsien),  A.,  ii,  898. 
two      new      colour    reactions     for 

(Reichard),  a.,  ii,  704. 
nitron    as    test    for    (Busch     and 

Mehrtens),  a.,  i,  118. 
detection     of,      in    alkali     iodides 

(Baroni),  a.,  ii,  578. 
estimation  of  (SiNNArr),  P.,  256. 
and    nitrous     acid,    estimation     of 

(Mkisexheimer  and  Heim),  A., 

ii,  49,  125. 
and  sulphuric   acid,    estimation  of 

mixtures  of  (Lunge  and  Berl), 

A.,  ii,  49. 
estimation   of,    in   nitrates   (Bobn- 

water),  a.,  ii,  678. 
estimation  of,  in  presence  of  nitr- 
ites (Buscu),  A.,  ii,  392. 
estimation  of,    in  soils  (Buhlkrt 

and Fickendey),  A.,  ii,  125. 
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Nitrogen: — 

Nitric  acid,  estimation  of  combined, 

in  waters  (Drawe),  A.,  ii,  490. 
Nitrates,    direct   synthesis    of,    from 
their  elements   at    the    ordinary 
temperature  (Berthelot),  A.,  ii, 
533. 
formation    of,   by   the    electrolytic 
oxidation  of  ammonia    (Mtjller 
and     Spitzer),      A.,     ii,     158  ; 
(Traube  and  Biltz),  A.,  ii,  159. 
as  manure.     See  under  Manure. 
Nitrous  acid,  oxidation  of,  by  hydro- 
gen peroxide  (BrscH),  A.,  ii,  392. 
action  of,  on  hydrazine  (Fraxcke), 

A.,  ii,  82. 
removal  of,  from  concentrated  nitric 
and  sulphuric  acids   (Silberrad 
and  Smart),  A.,  ii,  226. 
estimation   of    (Raschig),    A.,    ii, 

50;  (Rrrp),  A.,  ii,  907. 
and     nitric     acid,     estimation     of 
(Meisexheimer  and  Heim),  A., 
ii,  49. 
Nitrite  ion  and  its  equilibrium  with 
nitrate     and    nitric    oxide    (Abegg 
and  Pick),  A.,  ii,  833. 
Nitrites,  formation  of,  by  the  electro- 
lytic     oxidation     of     ammonia 
(MuLLER  and  Spitzer),   A.,  ii, 
158;    (Tracbe  and  Biltz),   A., 
ii,  159. 
as  manure.     See  under  Manure. 
Nitrogen    sulphide,     N4S4,    crystalline 
form  of  (Artini),  A.,  ii,  533. 
action     of,     on     certain     metallic 
chlorides  (Davis),  T.,  1575  ;  P., 
261. 
Nitrogen  estimations,  determination  of 
the  strength  of  the  solutions  used  in 
(Mach),  a.,  ii,  49. 
estimation  of,  by  the  absolute  method, 
occurrence  of  methane  among    the 
decomposition    products  of    certain 
nitrogenous  substances  as  a  source 
of  error  in  (Haas),  T.,  570  ;  P.,  81. 
estimation  of  pepsin-soluble,  in  foods 
(Stutzbr,  Wangxick,  and  Kothe), 
A.,  ii,  820. 
estimation  of  protetd,  in  beet  molasses 
(Stutzer  and  v,  Woi.osewicz),  A., 
ii,  912. 
estimation       of,      in       nitrocellulose 

(Busch),  A.,  ii,  708. 
estimation  of,  in  saltpetre  (van  Dam), 
A.,  ii,  898. 
Fitrogen  compounds,  certain,  structure 
of  (Ancki-i  and  Castellana),  A,, 
i,  162. 
optically  active,  effect  of  constitution 
on  the  rotatory  p<jwer  of  (Thomas 
and  Jones),  T.,  280  ;   P.,  10. 

xc.  ii. 


Nitrogen  compounds,  oxygenated,  sensi- 
tive colour  reaction  for  (Voiseket), 
A.,  ii,  59, 

with  phosphorus,  volatility  in 
(Henry),  A.,  i,  549. 
Nitrogenous  equilibrium,  can,  in  the 
animal  organism  be  attained  by 
heteroalbumoses  1  (Henriques  and 
Haxsex),  a.,  ii,  779. 

metabolism.     See  under  Metabolism. 

substances,     cutaneous     excretion     of 
(Benedict),  A.,  ii,  107. 
Nitro-group,  new  step  in  the  reduction 

of  the  (Heiler),  a.,  i,  585. 
Nitroimines,    constitution    of   (Scholl 

and     Holdermank),      A.,     i,    767  ; 

(Axgklucci),  a.,  i,  768. 
Nitrometer    (Newfield    and    Marx), 

A.,  ii,  628. 
Nitron.        See     l:4-Diphenyl-3:5-c?wfo- 

aiiilo-4:5-dihydro-l:2:4-triazole. 
Nitroprusside,  formation  of  (Hofmanx 

ami  Arxoldi),  a.,  i,  562. 
Nitroprussides,   action  of  sulphides  on 

(Vikgili),  a.,  i,  637. 
mNitroso-componnds,    relation  between 

the    absorption  spectra  and   chemical 

constitution  of  (Baly,  Mar.sdex,  and 

Stewart).  T.,  966  ;  P.,  126. 
Nitrosyl  fluoride  (Rcff  and  Staubek), 

A.,  ii,  20. 
Nitrosylselenic      acid     (Lexher     and 

ilATHEWs),  A.,  ii,  349. 
Nitrous  acid  and  anhydride.     See  under 

Nitrogen. 
Nodules,      leguminous,      influence      of 

nutrients     on     the     development    of 

(Flamaxd),  a.,  ii,  44. 
Non-electrolytes,   osmotic    pressure    of 

solutions   of,  in  connection   with  the 

deviations  from  the  laws  of  ideal  ga^es 

(VAX  Laar),  a.,  ii,  526. 
Nonenyl    alcohol.     See   /<.rt.-Dimethyl- 

hcptenol. 
Noninene.  See        /Si-Dimethyl-A^f- 

hcptadiene. 
Noninoic  acid.     See  Hexylpropiolic  acid. 
7i-Nonoic   acid    {pelargonic   acid),  salts 

(nAi!KiE.s     and     Thieme),      A.,     i, 

227. 
Nonyl  aldehyde,  semicarbazone  of  (Har- 
ries and  Thikme),  A.,  i,  227. 
Nonyl  bromide  (Mabert  and  Quatlk), 

a.,  i,  395. 
Nonylthiophan  and  its  sulphone  (Ma- 

iiEKY  and  <i)iAYi,E),  A.,  i,  395. 
Nopinene  and  Nopinic  acid  from  French 

and    American   turpentine  oils  (Ani,- 

f<Tiu»M  and  AsciiAN),  A.,  i,  442. 
Nordenskioldite,  reproduction  of  (Onv- 

KAKD),  A.,  ii,  669. 
Nortirt»ic  a?id  (Hesse),  A.,  i,  280. 
79 
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Northupite  and  tychite,  isomoi-phism  of 

(de  Schtjlten),  a.,  ii,  769. 
Nuclease  (Sachs),  A.,  i,  126. 
Nucleic  acid,  oxidation  of  (Kutscher), 

A.,  i,  55. 
from  fishes'  eggs,  pyrimidine  bases  of 

the  (Mandel  and  Levene),  A.,  ii, 

375. 
of   the   intestine   (Inouye    and    Ko- 

take),  a.,  i,  55. 
of  the  kidney  (Mandel  and  Levene), 

A.,i,  468. 
from  the  mammary  gland,  compounds 

of,    with    proteids,    in    relation   to 

caseinogen  formation  (Lobisch),  A., 

i,  719. 
from  the  mammary  glands  of  the  cow 

(Mandel  and  Levene),  A.,  i,  125. 
from  the  spermatozoa   of  3Iuraenesox 

cinereus  (Inotjye),  A.,  i,  775. 
Nucleic  acids,  preparation  and  analysis 

of  (Mandel  and  Levene),  A.,  i, 

125. 
oxidation  of  (Steudel),  A.,  i,  915. 
metabolism  of,  in  the  organism  (Ab- 

derhalden  and    Schittenhelm), 

A.,  ii,  465. 
of  the  thymus  (Steudel),  A.,  i,  125. 
from    yeast,    preparation     and     com- 

]iosition  of  (Roos),  A.,  i,  775. 
Nuclein  metabolism.     See  Metabolism. 
Nucleo-proteid  of  blood-serum  (Lieber- 

meister),  a.,  ii,  776. 
of  the  spleen,  the  carbohydrate  group 

of  the  (Levene  and  Mandel),  A., 

i,  468. 
Nut  oil,    detection    of   foreign    oils  in 

(Balavoine),  a.,  ii,  589. 
Nutrition,  chemical  dynamics  of  animal 

(Schryver),  a.,  ii,  292. 
influence  of  high  altitudes  on  general 

(GuiLLEMARD  and   Moog),   a.,    ii, 

101. 
influence  of   diet    on    (Watson   and 

HuxNTER),  a.,  ii,  101,  239. 
with   ])roteid    and    glycogen    analysis 

(Pfluger),  a.,  ii,'240. 
Nutritive    requirements    of   the    body 
(Benedict),  A.,  ii,  689. 


0. 

Oak  leaves,  insoluble  alkali  compounds 

in  (Bei'.ihelot),  A.,  ii,  246. 
Oaks,  insf)lnble  jjotassium  compounds  in 

tlie  trunk  and  bark  of  (Berthei.ot), 

A.,  ii,  246. 
Oat  husks,  food  value  and  digestibility 

of  (Honcamp),  A.,  ii,  701. 
Obesity,     bldod-glands     as     pathogenic 

factors  in  the  production  of  (Lohand), 

A.,  ii,  296. 


Oblitine,  decomposition  of,  by  means  of 

bacteria  (Kutscher),  A.,  ii,  697. 
Oceanic  salt  deposits,  formation  of 
(van't  Hoff),  a.,  ii,  36,  619,  863  ; 
(van't  Hoff  and  D'Ans),  A.,  ii, 
36,  456  ;  (van't  Hoff  and  Blas- 
dale),  a.,  ii,  177  ;  (van't  Hoff, 
Farup,  and  D'Ans),  A.,  ii,  236. 

van't   Hoff's,   new  method   of  repre- 
senting graphically  (Janecke),  A., 
ii,  833. 
Ochric  acid  (Hesse),  A.,  i,  281. 
Ochrolechiasic  acid  and  its  salts  (Hesse), 

A.,  i,  281. 
Ocimene    and  aZZoOcimene,   formula  of 

(Enklaar),  a.,  i,  377. 
Ocimenol  and  its  phenylurethane  (Enk- 
laar), A.,  i,  377. 
Ocotea  usambarensis,   oil    of   (Schmidt 

and  Weilingkr),  A.,  i,  299. 
Octadecylthiophan        (Mabery        and 

Quavle),  A.,  i,  395. 
Octadienes.    See  ;8e-Dimethylhexadienes. 
Octahydroanthramine   and  its   additive 

salts  and  acetyl  derivative  (Godchot), 

A.,  i,  76. 
Octahydroanthranol  (Godchot),   A.,  i, 

494. 
Octahydrometanicotine  and  its  additive 

salts  (Maas  and  Hildebrandt),  A., 

i,  980. 
^-Octahydronaphthalene  and  rfibromo- 

(Leroux),  A.,  i,  16. 
Octamethyleneimine,     attempted     syn- 
thesis of  (Blaise  and  Houillon),  A., 

i,  693. 
Octane.      See   Dimethylhexanes,    Hexa- 

methylethane,      and     j8  Methylhept- 
aue. 
Octane,  rfthydroxy-.     See  /3€-Dimethyl- 

hexane-/8e-diol. 
Octanedicarboxylic  acids.    See  Dihydro- 

cainphoric   acid,    Hexylsucciuic    acid, 

Sebacic    acid,    and    ^ySe-Trimethylpi- 

melic  acid. 
Octanetricarboxylic  acid   (Blanc),  A., 

i,  399. 
zsoOctenilactone,  constitution  of  (Thieli: 

and  \\'ei)Kmann),  A.,  i,  725. 
Octenyl    alcohols.      See    Diethybsopro- 

penylcarbiiiol,    /3e-Dimethyl-A<-hexyl- 

eno-)3-ol,  and  ,src.-Methyliicptenol. 
Octinoic  acid.     See  Amylpropiolic  acid. 
Octyl  bromide  (Mabkry  and  Quayle),, 

A.,  i,  395. 
o-Octyldecoic  acid,  o-hydroxy-  (MoLll 

ARi  and  SoNciNl),  A.,  i,  792. 
Octylenediamine.       See      78-Dimethyl 

licxani',  75-rf)'amino-. 
Octylthiophan  and  its  sulphone  and  ii 

Octylthiophan  (MAnEuv  and  QuaylbJj 

A.,  i,  3t»5. 
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Odoar,  relation  between  chemical  struc- 
tare     and,     in     organic     compounds 
(Woker),  a.,  ii,  739. 
(Enanthyl-.     See  Heptyl-. 
Oils  used  for  gas-makiiig  purposes,  com- 
position and  valuation  of  (Ross  and 
Leather),  A.,  ii,  815. 
oxidation  of  (Peocteb  and  Holmes), 

A.,  i,  1-36. 
ethereal  (Schmidt  and  Wbilixger), 
A.,  i,  299;  (Haensel;  Schimmel 
&  Co.),  A.,  i,  524. 
from   Conifers  (Hassox  and  Bab- 
cock),  A.,  i,  869. 
fatty,  from  the  seeds  of  the  berries  of 
Rhavinus  cathartica    (Kbasowski), 
A.,  ii,  883. 
mineral.     See  Mineral  oil. 
stale,  Kreis'  reactions  for  the  detection 

of  (Kreis),  A.,  ii,  403. 
analysis  of,   preparation  of  aldehyde- 
free  alcohol   for    (Duxlap),   A.,    i, 
393. 
ozone  numbers  of  (Fenaboli),  A.,  ii, 

896. 
determination    of   the    saponification 
number  in  (  Da  viDSOHX  and  Weber), 
A.,  ii,  908. 
See  also  Tar  oils. 
Olefines,  preparation  of  (Mailhe),  A.,  i, 
129;  (Chablay),  A.,  i,  130. 
See  also  Hy'lrocarbons. 
Olefinic   compoondB,   action  of  aqueous 
solutions    of     mercuric     acetate     on 
(Balbiaxo,      Paolixi,      Nardacci, 
ToNAZzi,   Lrzzi,   Berxardixi,  Cib- 
ELLi,   Mammola,   and  Yespigxani), 
A.,  i,  186. 
Oleic  acid,   constitution  of  (Mollsabi 
and  Soxcisi),  A.,  i,  792. 
ozonide  and  its  peroxide  (Harries  and 
Thieme),  a.,  i,  227,  793  ;  (MoLix- 
ARi    and    Soxcixi),    A.,    i,    792  ; 
(Weyl),  a.,  i,  925. 
metallic  salts,   dielectric   constant  of 
solutions     of    (Kahlekbero     and 
Axthoxy),  a.,  ii,  825. 
ammonium    salt,    liquid    crystals    of 
(Lehmaxx),  a.,  ii,  837  ;  (Waller- 
axt),  a.,  ii,  838. 
Oleo-resins  from  the  Xorway  pine  and 
Douglas  fir  (Fraxkfokter),  A.,  i,  971. 
Oleum  cadi.    See  Juniper,  empyreumatic 

oil  of. 
Olive  leaves  (Caxzoxeri),  A.,  ii,  886. 
Olive  oil,  Java  (Wedemevek),   A.,  ii, 

814. 
Olivine,  ratio  of  iron  and  magnesium  in 

(Schiller),  A.,  ii,  770. 
Ono«eric  acid  and   its  salts  and  nitro- 
derivatives  and  V-Onoceric  acid  (v, 
Hemmelmatr),  a.,  i,  356. 


Onocerin  {onocol\  reactions  of  (v.  Hkm- 

melmayk),  a.,  i,  356. 
Opium  and   its  preparations,   assay    of 

(A<her\  a.,  ii,  638. 
Opium  alkaloids  (Faltis),  A.,  i,  979. 
Optical  activity  and  Optically  active 

substances.     See    under   Photochem- 

istiy. 
Orange,   Japanese,   composition    of  the 

fibrous  part  of  the  (Bahadur),  A.,  ii, 

886. 
Orchids,    occurrence    of    emulsin    and 

hydrogen  cyanide  in  (Guignard),  A., 

ii,  119. 
Orcinol,     isomeric      nitroso-derivatives 

(Hantzsch    and    Sluiter),    A.,    i, 

173. 
Ores,   estimation   of  antimony,  arsenic, 
and  sulphur  in  (Schafer),  A.,  ii, 
394. 

estimation  of  sulphur  in  (Luxgk  and 
Stierlix),  a.,  ii,  195. 
Organic    compounds,     luminescence    of 
certain,  between   -r  100"  and  -  190" 
(BoRissoFF),  A.,  ii,  317. 

critical  temperature  and  value  of  -g- 

of  (Browx),  T.,  311  ;  P.,  39. 

use  of  vanadium  salts  in  the  electro- 
lytic oxidation  and  reduction  of 
(Farbwerke  vorm.  Meistek, 
Lucius,  &  Bruxixg),  A.,  i,  862. 

magnitude  of  the  liquid  molecules  of 
certain  (Carrara  and  Ferrari), 
A.,  ii,  599. 

reactions  involving  the  addition  of 
hydrogen  cyanide  to  (Lapwobth), 
T.,  945,  1869  ;  P.,  164,  285. 

liberation  of  carbon  monoxide  from 
(Bistrzycki  and  v.  Siemiradzki), 
A.,  i,  135. 

toxicity  of,  estimated  by  their  haemo- 
lytic  effects  (Vaxdeveldk),  A.,  ii, 
379. 

new  method  for  the  elementary 
analysis  of  (Carrasco),  A.,  ii,  200  ; 
(Carbasco  and  Plaxcher),  A.,  ii, 
201 ;  (Morse  and  Gray),  A.,  ii, 
399. 

estimation  of  halogens  in  (Vaubkl  and 
Scheuer),  a.,  ii,  250. 
Organic  matter,  estimation  of,  in  water. 

See  under  Water. 
Organic  substances,  oxidation  of,  by 
feirous  sulphate  in  presence  of 
animal  extracts,  and  the-moderating 
action  of  catalaso  on  (Battelli  and 
Stekx),  a.,  ii,  107. 

estimation  of  arsenic  in  (Tarvgi  and 
Bigazzi),  a.,  ii,  629. 

estimation  of  halogens  in  (ScHlFF ; 
Bkbbt),  a.,  ii,  797. 
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Organic  substances,  estimation  of  nickel 
111  (Armit  and  Harden),  A.,  ii,  397. 
Organism,     the    living,    as  a    chemical 
agency  (Meldola),  T.,  749. 
can  nitrogenous  equilibrium  in  the,  be 
attained  by  heteroalbumoses  ?  (Hen- 
RiQUES  and  Hansen),  A.,  ii,  779. 
behaviour  of  toluidines  in  the  (Hilde- 

brandt),  a.,  ii,  110. 
filtration  in  the  living  (Hill),  A.,  ii, 

242. 
formation  of  acetone  in  the  (Satta), 

A.,  ii,  105. 
formation  of  creatinine  in  the  (  Jaffji:), 

A.,  ii,  783. 
source   of  thiocyanate   in  the   ("WiL- 
lanen),  a.,  ii,  784. 
Organs,  formation  of  fl!-lactic  acid  by  the 
autolysis  of  (MocHizuKi  and  Arima), 
A.,  ii,  873. 
Ornithogalum  arabicum,  the   ovary  of, 
devoid  of  assimilatory  power   (Frie- 
del),  a.,  ii,  481. 
Orsat    apparatus,   modification    of   the 

(de  Saint  Martin),  A.,  ii,  304. 
Orthoclase  after  lauraontite  from  Ottawa 

Co.,  Quebec  (Graham),  A.,  ii,  682. 
Osannite      from      Cevadaes,      Portugal 

(Hlawatsch),  a.,  ii,  775. 
Osmium,   boiling  of  (Moissan),  A.,   ii, 
175. 
Nitrilobromoosmonates        (Werner 
and  Dinklage),  A.,  ii,  176. 
Osmosis    and    Osmotic    pressure.      See 

under  Diffusion. 
Osteolite,  pseudomorphs  of,  after  calcite 

(Schwantke),  a.,  ii,  35. 
Osteomalacia,    effect    of    castration    on 
metabolism  in   (McCrudden),   A., 
ii,  876. 
composition  of  bone  in  (McCrudden), 
A.,  ii,  783. 
Otavite,      a    new      cadmium    mineral 

(Schneider),  A.,  ii,  620. 
Ovovitellin  (HunouNENQ),  A.,  i,  324. 
Owala  oil  (Wedemeyer),  A.,  ii,  815. 
Ox  liver.     See  under  Liver. 
muscle.     See  under  Muscle, 
urine.     See  under  Urine. 
Oxalacetic  acid  and  its  esters,  constitu- 
tion of  (Michael  and  Murphy),  A., 
i,  179. 
Oxalic  acid,  formation  of,  by  Aspergillus 
niger  (Wehmer),  A.,  ii,  191. 
decompositionof(BREDlGandLlCHTY), 

A.,  ii,j602. 
oxidation  of  (Kempf),  A.,  ii,  24. 
Oxalic  acid,  salts,  jjreparation  of,  from 
formates  (Koepi*  &  Co.),  A.,  i,  4. 
alkaline-earth  salts,  decomposition  of, 
l)y  aqueous  solutions  of  alkali   sul- 
phates (Cantoni),  A.,  i,  557. 


Oxalic  acid,  ferrous  salt,  molecular  con- 
dition  of,   in    solution   (Sheppard 
and  Mees),  P.,  105. 
glucinum  salt,  hydrates  of  (Parsons 
and  Robinson),  A.,  i,  479. 
Oxalic  acid,   ethyl  ester,  action   of,   on 
acetanilide  and  its  homologues  (RuHE- 
MANN),  T.,  1236  ;  P.,  197. 
Oxalic     acid,    diimino-,    methyl     ester 

(Biddle),  a.,  i,  340. 
l-Oxaloindeue-3-acetic  acid  and  its  esters 

(Thielr  and  RiJDiGER),  A.,  i,  587. 
Oxalylhydrazide,  condensation  products 

of  (BuLow),  A.,  i,  46. 
Oxamides,   halogen   derivatives   of  sub- 
stituted (Chattaway  and  Lewis),  T., 
155;  P.,  18. 
1  -  Oxamidobis  -  2: 5  -dimethylpyrrole     and 
its  3:4-dicarboxylic  acid,  ethyl   ester 
(BulowO,  a.,  i,  46. 
Oxanilamide    (phenyloxamide),  p-mo7io- 
and      2:  i-di-chloro-     (Chattaw^a  Y 
and  Lewis),  T.,  158;  P.,  18. 
2'-nitro-  (ScHULTZ,  Rohde,  and  Her- 
zog),  a.,  i,  890. 
Oxanilic   acid   {phmiyloxamic    acid),   p- 
mono-     and     2:4-(ii-chloro-,     ethyl 
esters  (Chattaway  and  Lewis),  T., 
158  ;  P.,  18. 
0-,  m-,  and  p-chloro-,  and  their  salts 
(PicciNiNi  and  Delpiano),  A.,  i, 
944. 
2)-nitro-,  ethyl  ester  (Schultz,  Rohde, 
and  Herzog),  A.,  i,  891. 
Oxazine  and  thiazine  dyes,  constitution 
of    (Hantzsch),    a.,     i,    206,    453; 
(Kehrmann,        Modebadze,        and 
Vesely),  a.,  i,  306. 
Oxazole  rings,   resolution  of  (Fischer 

and  Romer),  A.,  i,  539. 
woOxazolone-3-carboxylic     acid,    A-iso- 
nitroso-,  ethyl   ester   (Wahl),   A.,  i, 
624. 
Oxidation     reactions,     acceleration     of 
certain,  by  hydrogen  cyanide  (Loeven- 
hart),  a.,  ii,  153  ;   (Bredig,  Fraen- 
KEL,  and  Liohty),  A.,  ii,  426. 
Oxidations,  slow,  in  ])resence  of  moisture 
(Smith),  T.,  473;  P.,  39. 
spontaneous,    in    presence    of     benz- 

aldchyde  (Betti),  A.,  i,  985. 
by  air  (Fouard),  A.,  i,  421  ;  (Job), 

A.,  ii,  531. 
by  fusion  (Graebe  and   Kraft),  A., 

i,  25.5. 
by  metallic  oxides  as  catalytic  agents 
(Sabatier  and  Mailhe),  A.,  i, 
549  ;  (Mationon  and  Trannoy), 
A.,  ii,  427. 
of  0-,  m-,  and  ;)-compound8,  relative 
rates  of  (Bradshaw),  A.,  i, 
360. 
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Oxide,  CjoH^O,  from  the  action  of  dilute 
sulphuric  acid  on  ethyl  propyl  ketone 
(GoLDBERGER  and  Taxdler),  a.,  i, 
58. 
Oxide  formation  on  the  anoile  and  pass- 
ivity (MuLLEK  and  Spitzer),  A.,  ii, 
158,  724. 
Oxides,  action  of  hydrogen  sulphide  on 
(Gautier),  a.,  ii,  548. 
S.?e  also  Metallic  oxides. 
Oxidising  agent,  magnesium  permangan- 
ate as  an  (Michael  and  Garxer), 
A.,  ii,  229. 
substances,    estimation    of,    by   hydr- 
azine sulphate  (Medri),  A.,  ii,  628. 
Oximes,     velocity      of      formation     of 
(Petrekko-Kritsciiexko  and 

Kantscheff),  a.,  ii,  341. 
mechanism    of    the    isomerisation    of 

( Wallace),  A.,  i,  522. 
action     of      nitrogen      tetroxide    on 
(Poxzio),  A.,  i,  59.3,  735. 
Oximinoacetic  acid,  bromo-,  ethyl  ester 

(Jovitschitsch),  a.,  i,  230. 
Oximino-butyric,  -malonic,    and    -prop- 
ionic  acids,  ethyl    esters,  electrolysis 
of  the  sodium  or  potassium  derivative 
of  (Ulpiam  and  Rodano),  A.,  i,  144. 
Oximino-compoands,    action    of    'diazo- 
hydrates  on  (Bre.sler,  Friedem.4XX, 
and  Mai),  A.,  i,  321. 
Oximino-esters,   reduction    of    (BouvE- 

AULT  and  LocQUlx),  A.,  i,  938. 
Oximo-ether  group,  electro-synthesis  in 
the   (Ulpiani   and   Rodaxo),   A.,    i, 
144. 
6  Oxy-2-anilinopyrimidine        (Johnson 

and  JoHXS),  A.,  i,  4f)Q. 
6-Oxy  2 - benzylideneaminopyrimidine 

(JoHXsox  and  Johns),  A.,  i,  114. 
Oxycholestenone,    constitution   and    re- 
actions of  (Wixdaus),  a.,  i,  580. 
Oxydases,     stability     of,      and      their 
behaviour  towards  various  reagents 
(KA.STLE),  A.,  i,  615. 
chemical,   acting  in   the   presence  of 
hydrogen  peroxide  (Baudran),  A., 
ii,  18. 
extracellular     (Raciborski),    A.,    ii, 
JOO. 
Oxydialkylpyrimidine   derivatives,   pre- 
paration of  (Fakbknfaiiriken  vorm. 
F.  Bayer  k  Co.),  A.,  i,  704. 
S-Oxy-S-diethylpyrimidine,  4 :6-<2umino> 

(Merck),  A.,  i,  537,  715. 
Oxydi-ethyl-    and  -propyl-pyrimidines, 
iminocyanoimino-    (Farbe.vfakrikks 
VORM.  F.  Bayer  k  Co.),  A.,  i,  538. 
B-Oxy-S-dimethyl-       and       -S-diethyl- 
pyrimidines,  4-imino-2-thio-  (Farbbn- 

KABUIKEN    VORM,    F.    BaYEK    k    Cc), 

A.,  i,  461. 


a-Oxydinaphthyldiphenylmethane 

(Clol-gh),  T.,  775  ;  P.,  109. 
6-Oxy-5-etlioxy-2-methyl-  and  -2-ethyl- 
tliiolp3rrimidines   (Johnson  and  Mc- 
C0L1.U.M),  A.,  i,  704. 
6  Oxy-5-ethoxypyrimidine,       2-amino-. 

See  5-Ethoxyi.wcytosine. 
6-0xy-2  ethylthiol-S-ethylpyrimiduie 

(JoHNSox  and  Menge),  A.,  i,  986. 
6-Oxy-2-ethylthiolpyriniidine,      5-iodo- 

(Johxsox  and  JoHXs),  A.,  i,  455. 
Oxygen,   separation   of   pure,    from   air 
(Claude),  A.,  ii,  16. 
abstraction  of,  from  the  atmosphere  by 

iron  (Smyth),  A.,  ii,  35. 
action  of  the  silent  electric  discharge 

on  (Pohl),  a.,  ii,  437. 
coeflBcient  of  expansion  of  (Jaquerod 

and  Perrot),  A.,  ii,  34. 
and  hydrogen,    relative  densities   of, 
lecture    experiment    (Thiele),    A., 
ii,  661. 
rate  of  action  of,  on  carbon  (Farup), 

A.,  ii,  745. 
atmospheric,    catalytic   action   of  the 
alkali  and  alkaline-earth  salts  iu 
the  fixation  of,  by  solutions  of  the 
phenols  (Fouard),  A.,  i,  421. 
catalytic    action   of  the   rare-earth 
haloiils    in    the    fixation    of,    by 
solutions  of   phenols  (Fouard), 
A.,  i,  578. 
liquid,  latent  heat  of  vaporisation  of, 
and  its  variation  with  temperature 
(Alt),  a.,  ii,  269. 
ex|)erimental  determination   of  the 
surface  tension   of  (Gruxmach), 
A.,  ii,  655. 
density     of,    and    of    its    mixture 
with  liquid  nitrogen  (Inglis  and 
CoATEs),  T.,  886  ;  P.,  146. 
mixtures   of,   with   liquid   nitrogen 
(Stock    and    Nielsen),    A.,    ii, 
844. 
action   of   radium  rays   on   mixtures 
of,    with   hydrogen   (Jorissen  and 
Ringer),  A.,  ii,  515. 
combination  of,  with  hydrogen  in  con- 
tact with  hot  surfaces   (BoxE   and 
Wheeler),  A.,  ii,  434. 
isothermal  distillation  of  mixtures  of 
nitrogen    and,  and    of   argon    and 
(Inglis),  A.,  ii,  332. 
basic  properties  of  (McIxToaH),  A.,  i, 

481. 
action     of,    on     nibidinm-amnionium 

(Renoade),  a.,  ii,  539. 
conversion    of,    into     ozone    at    high 
temperatures  (Fi.soHER  and  Bkaeu- 
mar),  a.,  ii,  224. 
Oxygen,  test  for  (Chriutomanos),  A.,  ii, 
896. 
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Oxygen,  estimation  of,  in  copper  (Arch- 
butt),  A.,  ii,  122. 
estimation  of,  in  salt  solution  (Bar- 
croft  and  Hamill),  A.,  ii,  798. 
estimation  of  dissolved,  in  sea  water 
(JoRissEN    and    Ringer),    A.,    ii, 
490. 
modification  of  Winkler's  process  for 
the  estimation  of  dissolved,  in  water 
(Noll),  A.,  ii,  48. 
Oxygen  compounds,  free  energy  of,  com- 
puted from  tlie  results  of  potential 
measurements   (Thomtson),  A.,   ii, 
517. 
addition    of  halogens   and   hydrogen 
perhaloids     to      (Hantzsch      and 
J)enstorff),  a.,  i,  745. 
Oxyhsemoglobin,  physical  chemistry   of 
(Abel  and  v.  Furtii),  A.,  i,  546. 
fluorides  (Vila  and  Piettre),  A.,  i, 
914. 
Oxyhalogen  compounds  (Bray),  A.,  ii, 

221,  222,  278. 
Oxyleucotin.     See  3':4'-Methylenedioxy- 

2:4:6-trimethoxybenzoplienone. 
4-Oxy-7-metliybsocarbostyril     and     its 
3-carboxylic      acid,      methyl      ester 
(Findeklee),  a.,  i,  42. 
6-Oxy-3-metliylpyrimidine,      4-amino-2- 
thio-,     4:5-c?mmino-2-thio-,     and      4- 
imino-5-isonitroso-2-thio-  (Traube  and 
Winter),  A.,  i,  390. 
4-Oxy-7-metliyh'soquinoline  and  1-chloro- 

(Findeklee),  a.,  i,  43. 
4-Oxy-2-metliylthiolpyrimidine,    5  -.Q-di- 
amino-  and  6-amino-5-nitroso-  (John- 
son, Johns,  and  Hkyl),  A.,  i,  771. 
2-Oxy-5-propylpyriniidine,    4:6-f?umino- 

(Merck),  A.,  i,  537. 
Oxyproteic  acids  in  normal  human  urine 
(Bondzynski,      Dombrowski,      and 
Panek),  a.,  i,  122. 
2-Oxypyrimidine,       6-amino-derivatives 
and  their  hydroclilorides  (Johnson, 
Johns,  and  Heyl),  A.,  i,  771. 
4-amino-.     See  Cytosine. 
5:6-c^iamino-,  and  its  additive  salts,  and 
5-nitro-6-phenylcarbamido-    (John- 
son,   Johns,    and    Heyl),    A.,    i, 
771. 
6-Oxypyrimidine,  2:5-c?iamino-,  and  its 
additive  salts  and  benzoyl  derivative, 
and  5-nitro-2-amino-   (Johnson    and 
Johns),  A.,  i,  113. 
2-Oiy-l:6:6-trimethyl-A''-tetrahydro- 
pyridine-4-carboxylic  acid  and  its  saltfi 
and   dibromo-derivatives  (PicclNlNl), 
A.,  i,  983. 
Oxyuracil,  acidic  constants  of  (Wood), 

T.,  1834. 
OiyuruBbin  (Tscuiiicii  and  Stevens), 
A.,  i,  31. 


Ozone  (Luthee),  A.,  ii,  80  ;  (Japn),  A., 

ii,  225. 
amount  of,  in  the  air  at  various  points 

on  Mt,  Blanc  (Lespieau),  A,,  ii, 

741. 
preparation  of  (Harries),  A.,  ii,  844. 
nitric  oxide,  and  hydrogen  peroxide, 

preparation  of  (Fischer  and  Marx), 

A.,  ii,  845. 
formation   of,   from    oxygen  at  high 

temperatures  (Fischer  and  Braeh- 

MAR),  A.,  ii,  224. 
influence  of  moisture  and  temperature 

on  the  formation  of,   from   oxygen 

and  atmospheric  air  (Warburg  and 

Leithauser),  a.,  ii,  741. 
preparation     of,     from     oxygen     and 

atmospheric   air  by  the   silent  dis- 
charge    from     metallic     electrodes 

(Warburg  and  Leithauser),  A., 

ii,  740. 
equilibrium  point  in  the  formation  and 

decompcsition  of,  by  the  action  of 

the  electric  discharge  from  points  in 

oxygen  (Oermak),  A.,  ii,  740. 
influence  of  the  material  of  the  vessel 

and  of  light  on   the  formation  of, 

by  the  silent  discharge  (Russ),  A., 

ii,  606. 
influence  of  pressure  and  of  the  form 

of  the  discharge  on  the  production 

of  (Chassy),  a.,  ii,  663. 
production  of,  by  the   electrolysis   of 

alkali  fluorides  (Peideaux),  A.,  ii, 

741. 
thermal  production  of,  in  moving  gases 

(Fischer  and  Marx),  A.,  ii,  606. 
absorption   spectrum   of  (Ladenbueg 

and  Lehmann),  A.,  ii,  509. 
oxidising  action  of  (Harries,  Lang- 
held,  Thieme,  Turk,  and  Weiss), 

A.,  i,  225  ;  (Harries  and  Thiemk), 

A.,  i,  793  ;  (Harries  and  Neres- 

heimer),  a.,  i,  833. 
action    of,    on    fats    (Molinari    and 

SoNciNi),    A.,    i,   792;    (Harries 

and  Thieme),  A.,  i,  793. 
action  of,  on  germination  (Micheels 

and  DE  Heen),  A.,  ii,  791. 
use  of,  in  quantitative  analysis,  and 

generator      for      (Jannasch      and 

Gottschalk),  a.,  ii,  577. 
reagents    for    (Arnold),  A.,  ii,  390  ; 

(Fischer  and  Marx),  A.,  ii,  627. 
detection     of,    by     means     of    silver 

(Thiele),  A.,  li,  250. 
estimation   of  (Teeadwkll  and  An- 

NELEU),  A.,  ii,  123. 
estimation  of,  gravimetrically  (Fenar- 

OLi),  A.,  ii,  896. 
estimation  of,  in  liquid  air  (FlscuKu 

and  Beaehmar),  A.,  ii,  225. 
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Ozonides,  preparation  of  (Harries, 
Laxghkld,  Thieme,  Turk,  and 
Weiss),  A.,  i,  225  ;  (Molinaki  and 
Soxcixi),  A.,  i,  792  ;  (Harries  and 
Thieme),  A.,  i,  793  ;  (Harries  and 
Xeresheimer),  a.,  i,  833. 

Ozotoluene  (Harries  and  Weiss),  A.,  i, 
228. 


Palladic  chloride.     See  Palladium  tetra- 
chloride. 
Falladiom,    occnrrence  of    (Headden), 

A.,  ii,  38. 
boiling  of  (Moissan),  A.,  ii,  175. 
change  of  resistance    of,     caused    by 

occluded  hydrogen  (Fischer),   A., 

ii,  516. 
oxidation  of  (Wohler),  A.,  ii,  94. 
solution,  black,  obtained  by  means  of 

carbon  monoxide,  colloidal  nature  of 

the  (DoN.w),  A.,  ii,  2S9. 
Palladitun    </ibromide    and    bichloride 

(jMllndous   bromide    and    chloride), 

compounds  of,  with  bases  (Gutbier 

and  Krell),  A.,  i,  12,  244. 
tetrachloride  {palladic  chloride),  com- 
pounds of,  with  tertiary  cyclic  bases 

(.Mohlac),  a.,  i,  304. 
haloids,  compounds  of,  with  aliphatic 

amines  (Gutbier  and  Krell),  A., 

i,  402  ;  (Gutbier  and  Wobrnle), 

A.,  i,  805. 
dioxide,  hydrated  (Bellucci),  A.,  ii, 

35  ;  (Wohler  and  Koxig),  A.,  ii, 

176. 
Pall&dosammine,  deriratires  of  (Gut- 
bier and  Krell),  A.,  i,  12,  244. 
Palladiom,  estimation  of  (Donau),  A., 

ii,  309. 
Palladoos  bromide  and  chloride.     See 

I'alliidiuin  dibroinide  and  (bichloride. 
Palm  kernel  oil,  estimation  of  the  total 

fatty  acids  in  (Fahkion),  A.,  ii,  402. 
Palmerite,  a  new  hydrated  aluiuiuium 
potassium  phosphate  (Casoria),   A., 
ii,  554. 
Palmitic  acid,  sodium  .salt,  hydrolysis  of 

(Cohn),  A.,  ii,  58. 
dihydroxy-,  and  its  acetyl  derivative, 

from  cod  liver  oil  (Bull),    A.,   i, 

925. 

Paltreubin    and    a-    and    /S-Paltreubyl 

alcohols  and   their  acetates  from  tiie 

gntta  from  Palaquium  Treubi  (JuNO- 

FLEI8CH  and  Leroux),  A.,  i,  525. 

Pancreas,  adaptation  of  the,  to  lactose 

(Plimmkr),  a.,  ii,  239. 
r6le    of    the,    in    the    digestion    and 

absorption  of  carbohydrates  (Lov- 

BR080),  A.,  ii,  292. 


Pancreas,  influence  of  autolysis  on  the 
jjentose  of  the  (Mitchell),  A.,  ii,  559. 
Pancreas  diabetes.     See  under  Diabetes, 
juices,  behaviour  of  different  polypept- 
ides towards  (Fischer  and  Abder- 
haldex),  a.,  ii,  99. 
steapsin.     See  Steapsin. 
Pancreatic    juice,     activation     of,     by 
calcium  salts  (Delezenne),  A.,  ii, 
99,  100. 
amylase  and  maltase  of  (Bierry  and 
Giaja),  a.,  ii,  780. 
Pandennite,     artificial    production     of 

(van't  Hoff),  a.,  ii,  619. 
Papain,  action  of  (Delezexne,  Moutox, 
and  Pogebski),  A.,  i,  328. 
digestion  by    (Kutscher    aud    LoH- 
maxn"),  a.,  i,  127. 
Papaver,  comparative   studies  on  three 

species  of  (Pavesi),  A.,  ii,  483. 
Paper,  estimation  of  arsenic,  electrolytic- 
ally,  in  (Thorpe),  T.,  408  ;  P.,  73. 
Parabanic    acid,     acidic    constants    of 

(Wood),  T.,  1834. 
Paracasein  and   casein,    comparison  of 
the  properties  of  (Laqukub),  A.,  i, 
56. 
action  of  lactic  acid  on  (L.axa),  A.,  i, 
123. 
Paraffin,     fungus     which     decomposes 
(Rahn),  a.,  ii,  479. 
carbon  tetrachloride  as  a  solvent  for, 
in  analysis  (Graefe),  A.,  ii,  201. 
Paraffins,  preparation  of  (Chablay),  A., 
i,  130. 
o-dinitro-,         symmetrical       tertiary 
(Bewao  and  Pirinsky),  A.,  i,  393. 
See  aLso  Hydrocarbons. 
Paraffin  oils.     See  Petroleum. 
Paramceciom,  validity  of  Pflliger's  law 
for  (BANCROFr),  A.,  ii,  104. 
relative  concentration  of  the  calcium 
ions  in  reference  to  the  reversal  of 
the   pobir  effects  of    the    galvanic 
current  in  (Bancroft),  A.,  ii,  869. 
action  of  alkaloids  on  (Brown),   A., 
ii,  188. 
Paratacamite,   constitution    of   (Smith 

and  Pkior),  A.,  ii,  455. 
Paravivianite  from  Russia  (Popoff),  A., 

ii,  236. 
Parazanthine,  formation  of,  from  caffeine 
(Fischer  and  Ach),  A.,  i,  219. 
affinity  constants  of  (Wood),  T.,  1842  ; 
P.,  271. 
Paric  aud  Parinic  acids  (Hesse),  A.,  i, 

282. 
Paris  green  and  its  homolngues,  consti- 
tution of  (Avery),  A.,  i,  788. 
Parotid  gland.     See  under  Gland. 
Parthenogenesis,  artilioial,  r6f«  of  oxygen 
in  (I.iiKi!*,  A.,  ii,  371. 
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Partition.    See  luuler  Affinity,  chemical. 
Partition,   principle   of   ("  Verteilungs- 
princip  ")  (Michael),  A.,  i,  550. 
application      of      (Michael      and 
Tuhnek),  a.,  i,  550  ;  (Michael 
and  Leighton),  A.,  i,  551,  781  ; 
(Michael  and  Hartman),  A.,  i, 
551  ;  (Michael),  A.,  i,  559,  781. 
Passivity    of    metals,    theory    of    the 
(MiJLLEii ;  Fkedenhagen),  A.,  ii,  76. 
Pastry,    process    of    decomposition     of 
(LEPfeRE),  A.,  ii,  640. 
estimation  of  organic  phosphorus  com- 
pounds in  (Ahragon),  A.,  ii,  592. 
Patchouli    oil    from    Perak,    Federated 

Malay  States,  A.,  i,  442. 
Paving    material,    estimation    of   total 
soluble  bitumen  in  (Avery  and  Cork), 
A.,  ii,  584. 
Pea  husks,  food  value  and  digestibility 

of  (Honcamp),  a.,  ii,  701. 
Peat,  determination  of  the  calorific  value 
of,  with  the  Lewis-Thomson  calori- 
meter (Salvadoki),  a.,  ii,  900. 
as   a   medium   for   the   production  of 
nitrates  (Muntz  and  Lain6),  A. ,  ii, 
476. 
Pechmann's    dye    from     benzoylacrylic 
acid      (Ivozniewski      and      March- 
LEWSKi),  A.,  i,  759. 
Pectins,    Mangiu's   ruthenium-red  as   a 

reagent  for  (Tobler),  A.,  ii,  906. 
Pelargonic  acid.     See  w-Nonoic  acid. 
Penicillium  criislaceii7n,  action  of  copper 
salts     on    the     germination    of     (Le 
Renard),  a.,  ii,  880. 
Penicillium  glaucum,    formation  of  acid 
and   alkali  in  artificial  culture  media 
of  (Kohn   and    Czapek),   A.,  ii,  790. 
Pentadecanetetracarboxylic    acid.     See 
jSju-Diniethyltridecane-aeij'-tetracarb- 
oxylic  acid. 
q/cZoPentadiene     nitroso-bromide      and 
-chloride  (Rule),  T.,  1340  ;  P.,  235. 
additive   products   of,   with   quinones 

and  (Albrecht),  A.,  i,  674. 
comlensation     products    of    (Thiele, 
Balhorn,  and  Albrecht),  A., i, 639. 
cz/c^Pentadieneazobenzene     /)e?'bromide 

(Eibner  and  liAUE),  A.,  i,  614. 
cyr/oPentadiene-benzoquinone,  -dihydro- 
benzoquinol,  -dihydrobenzoquinone, 
-chloroanil,  and  -a-naphthaquinone, 
and  tlieir  derivatives  (Ai,iiRK.ciiT), 
A.,  i,  675. 
Pentaglycylglycine    and      its    methyl 

ester  (K  I. sen  Ell),  A.,  i,  146. 
2:2':4;4':6'Pentaketo-3:3:3':3':5:5:5':5'- 
octamethyltetrahydrophenylphenyl- 
idenemethane,    6-hydroxy-,    and     its 
nietliyl  ether  (Herzio,  Wenzel,  and 
Rei.smann),  A.,  i,  94. 


l:2:3;3':4'-Pentamethoxybenzophenone 
and  hydroxy-  and   its  benzyl  deriva- 
tive, synthesis  of  (Perkin  and  Robin- 
son), P.,  305. 
2:4:6:3':4'-Pentamethoxybenzoplienone 
{pe7ttamcthyfmachcrin)  and  bromo-, 
synthesis  of  (Perkin  and  Robinson), 
P.,  305. 
3:4:3':4':6'-Pentamethoxybenzophenone 
and  its  oxime  (Perkin,  Weizmann, 
and  Naylor),  T.,  1664. 
2-hydroxy-,  and  its  oxinie   (Perkin, 
Weizmann,  and  Harding), T.,  1665. 
Pentamethylenediaminium  cyanide 

(Peters),  A.,  i,  817. 
Pentamethylethane,     bromo-     (Henry 

and  DE  Wael),    A.,  i,    782. 

Pentamethylethanol    and     its    hydrate 

(Henry),  A.,  i,  618. 

synthesis    of    (Henry),    A.,   i,    477  ; 

(Henry  and  de  Wael),  A.,  i,  782. 

Pentamethylmaclurin.     See  2:4:6:3:'4'- 

Pentamethoxybenzophenone. 
Pentane.     See-Tetramethylmethane. 
rfihydroxy-.     See  Pentane-a5-diol. 
ci/cZoPentanealdehyde  and  its  semicarb- 

azone  (Wallach),  A.,  i,  564. 
Pentanedicarboxylic  acids.  See  iso- 
Butylmalonic  acid,  Diethylmalonic 
acid,  /8;8-Dimethylglutaric  acid, 
a-Methyl-o-ethylsuccinic  acid,  and 
Trimethylsuccinic  acid. 
Pentane-a5-diol,  preparation    of  (Semm- 

ler),  a.,  i,  785. 
Pentanetricarboxylic  acid.     See  07-Di- 

methyltricarballylic  acid. 
Pentane-a7e-tricarboxylic     acid,    ethyl 
ester  (Kay  and   Perkin),  T.,   1647  ; 
P.,  270. 
c2/cZoPentanone-4-carboxylic    acid,    pre- 
paration of,  and  its  oxime  and  semi- 
carbazone    (Kay    and    Perkin),   T., 
1640  ;  P.,  270. 
c2/cZoPentanone-2:4-dicarboxylic      acid, 
ethyl  ester,    formation    of  (Kay   and 
Perkin),  T.,  1645;  P.,  270. 
2-r2/cZoPentanone-l-oxaIic      acid,    ethyl 
ester,  and    its   semicarbazone    (KoTZ, 
Pikber,  and  SciiiJi.ER),  A.,  i,  668. 
Pentaphenylethane      (Gombero       and 

Cone),  A.,  i,  414. 
Penta-salt,  formation  of,  at  83°  (van't 
HoFF,  Farih',  and  D'Ans),  A.,  ii,  236. 
c?/c/oPenteneacetic     acid     (Wallach), 

A.,  i,  .'■)63. 
o/c^Pentenealdehyde     and    its    oxime 
■  (Wallach),  A.,  i,  564. 
Pentenedicarboxylic  acids.     See  ay-Di- 
nu'thylaconitic  acid,  o/3-Diinethylglut- 
aconic  acid,  av-Dimetliylitaconicacid, 
o-Ethylitaconic     acid,    and     Methyl- 
ethyhnaleic  acid. 
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cyc/oPentene-o-quinone,  ^<rrtbromo- 

(Jackson  and  Ru.sse),  A.,  i,  290. 
Ay-Pentene-ayS-tricarboxylic  acid, 

anhydride  and  imide  of.    See  Htematic 
acids. 
Pentenoic    acid.        See     63-Dimethyl- 

acrylic  acid. 
Pentenyl   alcohols.     See    Dinietliylallyl 

alcohol  and  Methylpropenylcarbinol. 
PentMazole  derivatives,  supposed  (Gab- 
riel and  CoLMAN'},  A.,  i,  889. 
Pentosans,  formation  and  physiological 
r6le  of,  in  plants  (Calabresi),  A.,  ii, 
883. 
Pentoses,  estimation  of,  volumetrically 

(JoLLEs),  A.,  ii,  203. 
Pepsin,  identity  of,  with  rennin  (Sawja- 
loff),  a.,  ii,  98. 
the  supposed  identity  of,  with  rennin 

(Schmidt-Nielsen),  A.,  i,  720. 
action  of  Bacteria  on  (Papasotiriou), 

A.,  ii,  691. 
assay  of,  by  the  biuret  reaction  (CowiE 
and  Dickson),  A.,  ii,  316. 
Peptic  digestion.     See  under  Digestion. 
Peptides,  behaviour  of,   towards  organ- 
extracts        (Abdeuhalden        and 
Terucchi),  a.,  ii,  464. 
fate  of,  in  dogs  (Abderhalden  and 
Terucchi),    A.,  ii,   293;    (Abder- 
halden   and    Samuely  ;     Abder- 
halden    and     Babkin),     A.,    ii, 
464. 
behaviour  of  some,   to  ox-liver  jnice 
(Abderhalden  and  Rona),  A.,  ii, 
873. 
See  also  Amino-acids,  Dipeptides,  and 
Polypeptides. 
Peptone  (Stookey),  A.,  i,  327. 
proteid  (Stookey),  A.,  i,  327. 
Witte,  amounts  of  nitrates  and  nitrites 
in,   with  special  reference    to  the 
indole       and       cholera       reaction 
(Wherry),  A.,  ii,  382. 
Peptones    from    casein    (Skraup    and 

Witt),  A.,  i,  916. 
Perchloric    acid.     See   under  Chlorine. 
Percolator,    for  use  in  assaying    drugs 

(Kli)red),  a.,  ii,  305. 
Perezone.     See  Pipitzahoic  acid. 
Perhydroanthracene,      prei>aration      of 

((JoDrjioT),  A.,  i,  76. 
Periodic  interrupter  (Villier.s),  A.,  ii, 
521. 
relation  between  atomic  weights  and 
index  of  refraction  (Bishop),  A.,  ii, 
137. 
system,  construction  of  the  (Piccini), 
A.,  ii,  78. 
and  the  methodical  classification  of 
the  elements  (Zenoelis),   A.,  ii, 
276:  (Huik)Uk),  A.,  ii.  530. 


Permonosnlphuric     acid.      See     under 

Suljilmr. 
Peroxide  acids,  preparation  of,  from  the 
anhydrides  of  dibasic  acids  (Steains 
k  Co.),  A.,  i,  799. 
Peroxides,    preparation    of    (Harries, 
Langheld,    Thieme,    Turk,    and 
Wkiss),  a.,  i,  225. 
electrolytic      potential      of      certain 
(Mazzucchelli  and  Bakbero),  A., 
ii,  647. 
Peroxydase,   influence   of,    on   alcoliolie 
fermentation  (Bach),  A.,  i,  470. 
influence  of,  on  the  activity  of  catalase 
(Bach),  A.,  i,  470. 
Peroxydases,       as       specifically-acting 
enzymes   (Bach),    A.,    i,    616,     919; 
(Chodat),  a.,  i,  779. 
Persimmons,   growth    and    ripening    of 
(Bigelow,  Gore,  and  Howard),  A., 
ii,  573. 
Petroleum,    Canadian,    composition    of 
(MABERYand  Quaylk),  A.,  i,  394. 
Louisiana,  acetylenic  hydrocarbons  in 

(Co.\tes),  a.,  i,  329. 
from  the   Mayaro  Guayaguayare   Dis- 
trict, Trinidad,  A.,  ii,  234. 
Roumanian,  occurrence  of  >^-cumene  in 

(PoNi),  A.,  i,  9. 
light,  coniiwsition  of  (B.albiano  and 

Paolini),  a.,  i,  473. 
petrol  distillates,  and  benzene,  estima- 
tion of,  in  oil  of  turpentine,  oil  of 
pine     and     turpentine     substitutes 
(Bohme),  a.,  ii,  583. 
estimation  of  sulphur  in  (Garrett 
and  Lo.max),  A.,  ii,  123. 
Petterdite     from      Zeehan,     Tasmania 

(Andeiuson),  a.,  ii,  768. 
Phaenogama,      stimulating      action      of 
calcium    fluoride    on    (Aso),    A.,    ii, 
888. 
PhsophycesB,       brown      pigment      of 
(MoLLscH),  A.,  ii,  118. 
colouring  matters  of  (Tsvktt),  A.,  i, 
873. 
Pharmaceutical  preparations,  influence 
of  incandescent  gas   light  on  certain 
(ScHOOKL  and  van  den  Berg),  A.,  ii, 
411. 
Phase  rule.     See  under  Equilibrium. 
Phaseolunatin,  occurrence  of,  in  Cas.sava 
(Du.nstan,  Henry,  and  Auld),  A., 
ii,  795. 
in  common. flax  (Dunstan,   Henry, 
and  Auld),  A.,  ii,  794. 
Phas^olus  lunalus,  cyanogenetic  glncos- 
ides   of  (Guignakd),  A.,   ii,   301  ; 
(Kohn-Abrest),  A.,  ii,  625. 
poi.soning  as  the  result  of  eating  the 
seeils  of  (Robertson  and  Wynne), 
A.,  ii,  112. 
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Phellandrene,  oxidation  of  (Wallach), 

A.,  i,  195. 
Phenacylacetone  and  its  4-phenylsemi- 
carbazoiie   (Borsche  and   Fels),    A., 
i,  509. 
Phenantliraphenazine,     10:12-c?ibromo- 

(Jackson  and  Ru.sse),  A.,  i,  307. 
Phenanthraquinhydrone,       2:7-f^initio- 

(ScHMiDT  and  Bauer),  A.,  i,  26. 
Phenanthraquinol,        4-nitro-5- amino-, 
hydrochloride  of  (Schmidt  and  Leip- 
prand),  a.,  i,  25. 
Phenanthraquinone,         reaction  of 

(Reichard),  a.,  ii,  500. 
4-amino-5-hydroxy-,   4-nitro-5-aniino- 
and       its       diacetyl       derivative, 
and     4-nitro-5-hydroxy-     and      its 
acetyl     derivative     (Schmidt    and 
Leipprand),  a.,  i,  25. 
4:5-c?mitro-,     conversion      of,      into 
the      4-amino-5-hydroxy-derivative 
(Schmidt  and  Leipprand),  A.,  i, 
25. 
Phenanthrene,   fusion   curves    for  mix- 
tures   of    diphenylamine    and     (v. 
Narbiitt),  a.,  ii,  147. 
derivatives  (Schmidt  and  Leipprand  ; 
Schmidt    and    Bauer),    A.,   i, 
25. 
new,    syntheses    and    properties  of 

(PSCHORR,    HOFMANN,    POPOYICI, 

QuADE,  Schutz,  andTAPPEN),  A., 
i.,  848. 
conversion   of,    into   fluorene    com- 
pounds (Schmidt  and  Bauer),  A. , 
i,  25. 
diozonide  (Harries  and  Weiss),  A., 
i,  228. 
Phenanthrene,        inhydroxy-,         from 
hydroxycodeine  (Knorr  and  HoR- 
lein),  a.,  i,  877. 
3:4:5-<rihydroxy-,    and   its   trimethyl 
derivative      (Vongepjchten      and 
Dittmer),  a.,  i,  422. 
Phenanthrene-9-carboxylic      acid,      3- 
bronio-  (Pscuorr  and  Schutz),  A., 
i,  850. 
2-hydroxy-,  and  its  acetyl  derivative 
(PscHORR    and    Quade),     A.,     i, 
851. 
Phenanthrene-9-carbozylic    anhydride, 
8-aniino-    (Pschokk     and   Popovici), 
A.,  i,  851. 
Phenanthrene-8:9-dicarbozylic  acid  and 
its  anhydride  and  imido  (P.sciiORliand 
Tappen),  a.,  i,  850. 
Phenanthridine    methiodide,     constitu- 
tion  of    the  cyanide   and   hydroxide 
from     (Tinkler),      T.,      856;     P., 
13.5. 
Phenanthrols,  2-  and  3-,  derivatives  of 
(Henhtock),  T.,  1527  ;  P.,  235. 


2-Phenanthryl  ethyl  ether  and  its 
10-amino-  and  10-nitro-derivatives 
(Hexstock),  T.,  1528  ;  P.,  235. 
3-Phenanthryl  ethyl  ether,  10-amino- 
and2:7-c?zbromo-10-nitro-(HENSTOCK), 
T.,  1531  ;  P.,  236. 
9-Phenanthrylmethylcarbinol    and    its 

acetate  (Pschorr),  A.,  1,  820. 
Phenenyltribenzoic  acid,  constitution  of 

(Michael),  A.,  i,  518. 
Phenetidine,    action    of    ethyl    acetyl- 
succinate  and  ethyl  diacetylsuccinate 
on  (Rossi),  A.,  i,  982. 
?»-Phenetidinenrethaneacetamide  (A.  and 
L.    LuMilUiE   and   Barrier),    A.,    i, 
245. 
3-Phenetidino-3-phenyl-a-lactic     acids, 
isomeric  (EitLENMEYERand  Barkow), 
A.,  i,  237. 
Phenetole,  ^-iodoxy-   (Liebrecht),  A., 

i,  257. 
Phenetoylacrylic     acid     (Kozniewski 

and  Marchlewski),  A.,  i,  759. 
Phenetylaldehyde,  ^J-thio-,    preparation 
of,    and  its   azine,    phenylhydrazone, 
and      semicarbazone      (MoNlER-WiL- 
liams),  T.,  278  ;  P.,  22. 
j9-Phenetyl  butyl  ketone  and  its  semi- 
carbazone (Layraud),  a.,  i,  433. 
Phenetyl-4  diazobisacetoxime       (Bres- 
LER,  Friedemann,  aud  Mai),  A.,  i, 
322. 
Phenol,  reactions  of  (KiJHL),  A.,  i,  495. 
esters,  aa'-nitro-,  quinonoid 

(Hantzsch    and    Gorke),    A.,    i, 
352. 
toxicity  of,    compared   with    that  of 
other  substances  (Bokorny^),  A.,  ii, 
480. 
estimation  of,  in  sewage  (Korn),  A., 
ii,  808. 
Phenol,  o-amino-,  oxidation  products  of 
(Kehrmann  and  Mattisson),  A., 
i,  210. 
2>-amino-,  diacetyl  derivative  of,  nitra- 
tion of  (Reverdin  and  Bucky), 
A.,  i,  748. 
mono-  and  di-benzoyl  derivatives  of, 
nitration     of     (Rkverdin     and 
Del^tra),  a.,  i,  165. 
isosuccinic  acid  derivative  of,  anti- 
pyretic action  of  (Malerba),  A., 
ii,  693. 
0-    and    p-amitio-,    action    of  benzyl 
chloride    on     (Bakunin),     A.,     i, 
496. 
nitro-derivatives,  mercury  compounds 
of  (Hantzsch  and  Auld),   A.,  i, 
471. 
j9-nitro-,  salts  of,  action  of  tert.-&Wy\ 
chlorides  on  (Spiegel   aud  Kauf- 
mann),  a.,  i,  833. 
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Phenol,  0-,  m-,  and^j-nitro-  and  «-nitroso-, 
relation  between  the  absorptioa 
spectra  and  chemical  constitu- 
tion of  (Baly,  Edwards,  and 
Stewart),  T.,  514;  P.,  35. 
relative  rates  of  oxidation  of  (Brad- 
SHAw),  A.,  i,  360. 

2:4-rftnitro-,  solution  equilibrium  of, 
with  aniline  (Kremanx),  A.,  i, 
834. 

2:4:6-<n'nitro-.     See  Picric  acid. 

4-  and  6-nitro-3-amino-,  and  their  N- 
acetyl  derivatives,  and  4:6-f/niitro- 
3-amino-  (Meldola  and  Stephens), 
T.,  924  ;  P.,  157. 

5-nitro-2-amiuo-  (AKTrEX-GESELL- 
schaft  FiJR  A.n'ilin-fabrikatiox), 
A.,  i,  496. 

2-nitro-4:6-f/«amino-,  4-^V-acetyl  deriv- 
ative of,  and  its  hydrochloride  and 
diazo-derivative  (Cassella  &  Co.), 
A.,  i,  948. 

4-nitro-2:6-rfiamino-,  6-i\''-acetyl  de- 
rivative of  (Cassella  k  Co.),  A.,  i, 
165. 

2:4-dinitro-6-amino-.  See  Picramic 
acid. 

2:3:5-<rinitro-4-amino-,  u\^-acetyl  de- 
rivative of,  and  its  use  as  a 
synthetical  agent  (Meldola),  T., 
1935  ;  P.,  303. 

nitroso-.     See  Benzoquinoneoxime. 

thio-.     See  Plieiiyl  mercaptan. 
Phenols,  preparation  of,  aud  their  sub- 
stitution products  (Soci£t£  Chim- 

IQUE  DES  USIXE-S  DU  RhoNE),  A.,   i, 

657. 
determination  of  the  molecular  weiglits 

of,  by  the  use  of  benzoic  anhydride 

(Gascard),  a.,  i,  722. 
equilibrium    of    binary   solutions   of, 

with   amines  (Kremann),    A.,    ii, 

266. 
catalytic    action    of   the    alkali    and 

alkaline  ctrth  salts  in  the  tixation 

of  atmospheric  oxygen  by  solutions 

of  (Fouard),  a.,  i,  421. 
catalytic    action    of    the    rare   earth 

haloids    in   the   fixation  of   atmo- 
spheric   oxygen      bv    solutions    of 

(Fouard),  A.,  i,  578. 
carboxylation  of,  by  means  of  carbon 

dioxide   (Tu.mstra   and    Egoink), 

A.,  i,  179. 
esterification    of    (Hoube.v),    A.,    i, 

520. 
condensation     of,      with     acetyleuic 

amides  (Moureu  and  Lazknn'Ec), 

A.,  i,  432. 
condeus.-itiou      of,     with      acetylenic 

nitriles  (Moi;REr  and  Lazennec), 

A.    i,  276. 


Phenols,  action  ofbromine  and  chlorine  on 
(Zincke  and  Gruters),  A.,  i,  172  ; 
(Zixcke),  a.,  i,  737  ;  (Zixcke  and 
Hunke),  a.,  i,  738  ;  (Ziscke  and 
Bottcher  ;  Zincke  aud  Geibel), 
A.,  i.  739. 

action  of  chloroform  and  sodium 
hydroxide  on,  in  acetone  solution 
(Bargellini),  a.,  i,  666. 

action  of  o-nitrobeazaldehyde  on,  in 
presence  of  hydrogen  chloride 
(Zincke  and  Sikbert),  A.,  i, 
515. 

additive  compounds  of,  with  ;?-nitroso- 
dimethylaniline  (Torrey  and  Gib- 
son), A.,  i,  242. 
Phenols,  o-amino-,  oxidation  products  of 
(Kehrm.ann,  ilAmssoN,  Urech, 
and  Buhler),  A.,  i,  210. 

fZiamino-,  oxidation  of  (Kehrmann 
and  Prager),  A.,  i,  967. 

chlorinated,  of  the  dihydrobenzene 
series  and  their  transformation  pro- 
ducts (AuwERs),  A.,  i,  947. 

nitro-,  constitution  and  colour  of 
(Hantzsch),  a.,  i,  353,  833  ;  (v. 
Georgievics),  a.,  i,  420;  (K.auff- 
mann),  a.,  i,  577. 
il^-Phenols,  constitution  of  (Auwers), 
A.,  i,  838. 

containing  strongly  negative  substitut- 
ing groups,  condensation  products 
of,  with  organic  bases  (Auwers 
and  Schroter),  A.,  i,  347. 

new  brominated  (Auvver-s,  Jescheck, 
Schroter,        Markovits,        and 
Roever),  a.,  i,  354. 
Phenol-p  azo-o-nitrobenzaldehyde     and 

its      phenylhydrazone     (Sachs     and 

Kantorowicz),  a.,  i,  908. 
Phenol- G-carboxylic  acid,  2:4-</timino-, 

A'-(4)-acetyl    derivative   of,    and     its 

diazonium    compound    (Cassella    & 

Co.),  A.,  i,  741. 
o-Phenolcarbozylic    acids,    substituted, 

action    of    phosphorus    eh'orides     on 

(Anschutz),  A.,  i,  500,  508. 
Phenolcarbozylic  chlorides,    action    of 

benzene  and  aluminium   chloride   on 

free  (An.schutz),  A.,  i,  516-  " 
Phenolphthalein,    deeolorisation    of    a 
faintly    alkaline     solution     of,    by 
alcohol  (CoHN),  A.,  i,  853. 

behaviour  of,  in  the  organism 
(Kastle),  a.,  ii,  473. 

salts,    constitution    of   (Green     and 
Kino),  A.,  i,  670. 
Phenolsalphonic  acid,  >» -amino-,  and  its 
barium  hydrogen  siilt  (Gnehm  aud 
Kneciit),  a.,  i,  578. 

^richloro-,  and  its  salts  (Nokltino 
and  BArrEGAv),  A.,  i,  222. 
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o-Phenolsulphonic  acid,    .^aits    (Vial), 

A.,  i,  255. 
Fhenol-4-sulpliomc  acid,  3-amino-,  and 

its  anilide  (Schultz),  A.,  i,  837. 
Phenol  6-Bnlplionic   acid,   2:4-f^iamino-, 
iV-(4)-acetyl    derivative   of,  and    2:4- 
nitroamino",   JV-acetyl    derivative    of 
(Casseli.a  &  Co.),  A.,  i,  741. 
Phenolsnlphonic  acids,  nitro-  (Gnehm 

and  Kxecht),  A.,  i,  578,  835. 
Phenoltrisulphonic         acid,        o-nitro- 

(Gnehm  and  Knecht),  A.,  i,  578. 
l:2-PIienonaplitliacridine    and    7-hydr- 
oxy-,    synthesis   of    (Baezneh  and 
Cardiol),    A.,  i,  887;  (Baezner, 
GuEORGUiEFF,  and  Gardiol),  a.,  i, 
902. 
amino-   and  liydroxy-derivatives    and 
their    acyl    derivatives    and     salts 
(Baezner,    Gardiol,  and  Gueor- 
guieff),  a.,  i,  699. 
9-amino-,  synthesis  of,  and  its  nitrate 
(Ullmann  and  Bijhler),  A.,  i,  44. 
Phenosafranines,  s-  and  as-  (Barrier 

and  Sisley),  A.,  i,  51,  989. 
Phenothiazine,      3-mono-     and    3:9-di- 
amino-,   iV^-acetyl  derivatives   of,  and 
their     salts      (Kehrmann,       Mode- 
badzi?:,  and  Vesely),  A.,  i,  307. 
PhenotMoxin  and    its  dioxide   and  2- 
carbozylic  acid  and  its  4-amino-  and 
4-nitro-derivatives   (Mauthner),   A., 
i,  447. 
Phenoxide,  aluminium  (Cook),   A.,   i, 
495. 
sodium,    formation    of   salicylic  acid 
from  (Moll  van  Charante),  A.,  i, 
665. 
Phenoxyacetic  acid,  ^-amino-,  and   its 
A^-acetyl  derivative,  nitration  of  (Ke- 
VERDIN  and  Bucky),  A.,  i,  748. 
Phenoxyacetylthiocarbimide     and     its 
reactions     (Dixon),     T.,     908  ;     P., 
147. 
/S-Phenoxyacrylamides,  synthesis  of  fi- 
substituted    derivatives  of    (MouREU 
and  Lazennec),  A.,  i,  432. 
/3-Plienoxyacryloiiitriles,  .><ynthesis  of  0- 
substituted  (MoUREU  and  Lazennec), 
A.,  i,  276. 
4-Pheiioxy  •  1  ■  wobutylphthalaziiie 

(Wolrling),  a.,  i,  48. 
Phenoxydi-i>tolyletliylene  (Stoermer, 

SCJIKNCK      ZU     SCHWKINSBERG,       SlU- 

hern-Sibrers,   and   Riebel),    A.,   i, 

582. 
Phenozjrmethyldiethylcarbinol  and    its 

phenyluretLane  (Stokrmer,  Schenck 

zu  S(;h\veinkber(;,  Siudern-Siubers, 

and  KiEitEL),  A.,  i,  582. 
Phenozyphenylacetamide      (Bucherek 

and  GKoLJiE),  A.,  i,  351. 


Phenuvic    acid     and    its     ethyl    ester 

( Borsch E  and  Fels),  A.,  i,  509. 
Phenyl    chlorocarbonate,     reaction    of, 
with    thiocarbamide   (Dixon),    T., 
909  ;  P.,  148. 
chlorothioncarbonate  and  its  reactions 

(Rivier),  a.,  i,  947. 
ether,  metallic  derivatives.    See  Phen- 
oxides. 
o-mono-   and    oo'-rfihydroxy-,     and 
their  methyl   ethers    (Ullmann 
and  Stein),  A.,  i,  258. 
ethyl  ether,  amino-.    See  Phenetidine. 
ethyl      and     o-naphthyl      sulphides 

(Wuyts),  a.,  i,  257. 
ethyl  thioncarbonate  (Rivier),  A.,  i, 

948. 
hydrogen     selenide    (Stoecker    and 

Krafft),  a.,   i,  568. 
mercaptan,  j3-amino-,  and  its  iV-acetyl 
and    -benzoyl    derivatives    (Hins- 
berg),  a.,  i,  655. 
methyl  ether,  amino-.    See  Anisidines. 
methyl  thioether,  ^-aniino-,  A''-acetyl 
derivative    of    (Hinsberg),   A.,   i, 
655. 
sulphide,  o-amino-,  and  its  sulphate 
and  acetyl  derivative  and  o-nitro- 
(Mauth'ner),  a.,  i,  949. 
oo-rfihydroxy-  and  its  dimethyl  and 
diacetyl  derivatives  (Mauthner), 
A.,  i,  421. 
o-tolyl  sulphide,  o-nitro- (Mauthner), 
A.,  i,  949. 
i^-Phenyl    sulphoxide   (Smiles  and   Le 

Ro-ssignol),  T.,  706  ;  P.,  24,  87. 
Phenylacetanilide,    sulphur    derivative 

(Reinsert  and  Morj5),  A.,  i,  827. 
Phenylacetic   acid,  reaction  of  (Noelt- 

ing  and  Kadiera),  A.,  i,  593. 
Phenylacetic  acid,  tetrahromo  jf-hydr- 
oxy-,  and  its  methyl  ester,  and 
their  acetyl  derivatives,  amide,  and 
nitrile  and  its  acetyl  derivative  and 
quinone  (Zincke  and  Bottcheb), 
A.,  i,  166. 
tetrachloio-2)-hydToxy-    (Zincke    and 

Bottcuer),  a.,  i,  739. 
2:5-dihydroxy-.       See    Homogentiaic 

acid. 

rfithio-.    See  Benzylcarbithionic  acid. 

Phenylacetonitrile  {benzyl  njanide),  cou- 

densatious      of      (Atkinson      and 

Thori'E),  T.,  1906;  P.,  281. 

action  of  acetyl  bromide  on  (Kunckell 

and  Flos),  A.,  i,  848. 
^f^rochloro-jy-hydroxy-,  and  its  acetyl 
derivative  (ZiNCKE  and  Bottcher), 
A.,  i,  739. 
a-Phenyl-3-acetoxycinnamic     acid,     2- 
nitro-   (PsciiuRR  and  Qiade),  A.,  i, 
»51. 
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tt-Phenyl-4-acetoxy  3-methoxyciTiTiainic 
anhydride,  o-nitio-2-amino-  (PscHORR 
and  Popovici),  A.,  i,  851. 
Phenylacetylene,   formation  of,  and  its 

coftper  salts  (Straus),  A.,  i,  77. 
Fhenylacetylqainol,    methyl    ethers  of 
(Kal'ffmanx  and  Grombach),  A.,  i, 
286. 
Phenylacetyl'i'thiocarbamic  acid,  esters 
(JoHSsoN,    Batemax,   Palmer,  and 
Brautlecht),  a.,  i,  954. 
Phenylacridine  derivatives,  synthesis  of 
(Ullma.vx  and  Broido),  A.,  i,  188  ; 
(Ullmaxx    and    Ernst),     A.,    i, 
205. 
perchlorate      (Vorl.an'Der),    A.,      i, 
906. 
5 -Phenylacridine,     chromate     of,     and 
2:8-rfiamino-  and  its  additive  salts, 
and  bromo-  and  chloro-derivatives 
(Dunstan    and    Oakley),    A.,   i, 
383. 
methyl    derivatives    of  (ScHMlD  and 
Decker),  A.,  i,   305. 
5-Phenylacridine,     3-amino-,     and    its 
acetyl  derivative,    3:7-rfiamino-,  3- 
nitro-,    and  3-nitro-7-amino-  (Ull- 
MANNand  Ernst),  A.,  i,  205. 
l:3-rfiamiuo-   and  its  diacetyl   deriv- 
ative,    l:3-rfznitro-,      l:3-c?tnitro-7- 
amino-,  and  l:3-rfinitro-9-hydrory. 
(Ullmann    and    Broido),     A.,   i, 
1S9. 
2-^-diamino-.     See  Chrysaniline. 
;)  amino-2-hydroxy-.        See     Chryso- 

phenol. 
p-l)romo-,  and  its  salts  (Dcnstan  and 
Sti-bbs),  a.,  i,  698. 
S-Phenylacridine-o-carboxylic         acid, 
quaternary  salts,    action  of  amines 
on  (Decker  and  Schenk),    A.,    i, 
304. 
ethyl   ester,   and  its  additive   deriv- 
atives (Decker  and  Schenk),  A.,  i, 
304. 
Phenylalkylcamphorylmethanes   (Hal- 

LKii  and  Bauer),  A.,  i,  441. 
Phenylallene,     attempt*    to  synthesise 

(Klaoeh  and  Klenk),  A.,  i,  638. 
a  Phenylallyl  alcohol,    bromide,   chlor- 
ide, chlorodibromide,  and  ethyl  ether 
(Klagkh  and  Klenk),  A.,  i,  638. 
Phenyl&mic    acidi,    action    of   phenyl- 
carhimide  on  (Abati  and  Gallo),  A., 
i,  944. 
Phenylamino-.     See  Aniline-. 
Phenyl  5  amino-2-hydroxybenzyIeth7l- 
amine   (Kinhorn,    Bischkopff,   and 
Szki.isski),  a.,  i,  247. 
Phenylamylenea,    iodohydrins    of,    and 
their    reactions     with     silver    nitrate 
(Tiffeneau),  a.,  i,  966. 


Phenylangelicalactone,  constitution  of 
(Thiele  and  Wedemaxn),  A.,  i, 
725. 

preparation  of  (Goldberg),  A.,  i,  426. 

and  7>-nitro-  (Goldberg  &  Ullmann), 
A.,  i,  953. 

^-bromo-  (Ullmann  and  Maag),  A., 
i,  459. 
2-Phenylanthroxan,4-chloro-p-hydroxy-, 

and  its  acetyl  derivative  (Zincke  and 

Sikbert),  a.,  i,  515. 
Phenylation  in  presence  of  copper  as  a 

ratalyst  (Goldberg),  A.,  i,  426. 
Fhenylaziminobenzenecarboxylic      acid 

and  its    ethyl    ester    (Werner    and 

Peters),  A.,  i,  221. 
Fhenylaznitrosobenzene,  amino-,  and  its 

acetyl      derivative       (Werner      and 

Peters),  A.,  i,  221. 
Phenylaznitrosobenzenecarboxylic  acid 

and   its   ethyl   ester,    hydrazide,    and 

azoimide  (Werner  and  Pkters),  A., 

i,  220. 
Phenylaznitrosobenzeneurethane  (  Wer- 
ner and  Peters),  A.,  i,  221. 
Fhenylazoacetoacetamide  (Feist),  A.,  i, 

:?32. 
l-Phenyl-3-azophenyl-thiobiazolone. 

-^ithiobiazolone.  and  -2thioaziethane 

(Ormerod),  p.,  206. 
Phenylazo-.     See  also  Benzeneazo-. 
1-PhenylbenziminazoIe,  5-nitro-,  and  its 

salts  (v.  Walthkb  and  Ke-ssler),  A.,. 

i,  899. 
2-Phenylbenziminazole,    6-chloro-,    and 

its    carbinol,     6-chloronitro-,    and    6- 

nitro-  (Fischer  and  Limmer\  A.,  i, 

897. 
Phenylbenziminazole-o-carboxylie    acid 

and  its  ethyl  ester  (Thiele  and  Falk),. 

A.,  i,  751. 
2-Phenylbenzoxazole  and  its  derivatives 

(Fischer  and  Rumer),  A.,  i.  541. 
2:2-Phenyl-0-benzoylhydroxy-l:3-ben«- 

oxazone(McCoNNAN  and  Titherley), 

T.,  1338  ;  P.,  239. 
Phenylbenzyl-amine,  -methylamine,  and 

-aniline,   2:4-(finitro-    (Mulder),   A., 

i,  491. 
2-PhenyI-l-benzylbenziminazole,  6- 

chloro-     and     its     rfjnitro-derivative 

(Flschbr      and     Limmer),     A.,     i, 

895. 
PhenyIbenzyl-;>-diethylaminobenzyl- 

idenehydraiine      (Svchs      and     Ml- 

charlis).  A.,  i,  575. 
S-Phenyl-T-benzylg^anine  (Traube  and 

Nithack).  A.,  i,  216. 
Phenylbenzylmethylammoniam        com- 

poondi,    influence   of  constitution   on 

the   rotatorv  power  of  (Thomas  and 
Jones),  T.,'286  ;  P.,  11, 
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Phenylbenzylmethyl/so'butylammonium 

hydroxide,  activation  of  (Wedjckind 

and  Feohlich),  A.,  i,  14. 
d-Phenylbenzylmethylpropylammonium 
salts  (Wedekind),  A.,  i,  161. 

iodide,    rate   of   auto-iaceinisation    of 
(Wedekind),  A.,  i,  419. 
8-Phenyl-7-l)enzyl-3-metliylxantliine 

and    -l:3-dimethylxanthine    and    its 

hydroxy-derivative.s      (Traxjbe      and 

Nithack),  a.,  i,  215. 
)3-Phenylborneol  (Haller  and  Bauee), 

A.,  i,  441. 
o-Phenylbutaldehyde  and  its  oxime  and 

semicarbazone    (Stoermer,    Schenck 

ZU  SCHWEINSBERG,  SiBBERN-SlBBERS, 

and  Riebel),  A.,  i,  583. 

A^-Phenylbutene  (Straus  and  Muller), 
A.,  i,  79. 

a-Phenyl-Aa-buteiie-7-ol  and  o-Phenyl- 
a-butineiie-7-ol  and  their  reduction 
(Klages,  Gieser,  and  Laxtck),  A.,  i, 
661. 

/3-Phenylbutylene  Oi8-glycol  and  its  an- 
hydride    (Stoermer,     Schekck     zu 

SCHWEINSBEEG,  SiBBERN-SlBBERS, 

and  Riebel),  A.,  i,  582. 
Phenylbutylene  oxide  (Tiffeneatj),  A., 

i,  966. 
Phenyl  butyl  ketone  and  its  oxime  and 
semicarbazone      (Layraud),      A.,     i, 
432. 
a-Phenylbntyric  acid,  a-amino-,  and  its 
nitrile,  hydrochloiide  of  (Jaweloff), 
A.,  i,  427. 
7-Phenyl-?i-butyric  acid  (Semmler),  A., 
i,  298. 
a-amiuo-  and  o-bromo-  (Fischer  and 
ScHMiTz),  A.,  i,  183;  (Kxoop  and 
(HoESSLi),  A.,  i,  431. 
)8-imino-o-cyano-,  ethyl   ester,  forma- 
tion and  constitution  of  (ATKiNso>f 
and  Thoupe),  T.,  1916  ;  P.,  282. 
Phenylbutyric  acids  and  their  o-amino- 
derivatives   (Fischer  and   Schmitz), 
A.,  i,  584. 
;3-Phenylcamphene       (Haller        and 

Bauer),  A.,  i,  441. 
Phenylcamphylpyrazole,  p-hmmo-,  and 
its  carboxylic  acid  and  its  ethyl  ester 
(Tingle  and  Kobinson),  A.,  i,  904. 
Phenylcamphylpyrazolecarboxylic   acid 

(Tingle  and  Robinson),  A.,  i,  903. 
Phenyl-2-camphylsulphone,    1 :4-(f  i'hydr- 
oxy-    (BousciiE   and    Lange),    A.,    i, 
679. 
Phenylcarbamic       acid       derivatives, 
crystallograpliy  of  (Jaeger),  A.,  i, 
15,  500. 
barinni  salt  (Mohr),  A.,  i,  253. 
phenyl  ester  (Scholl  and   Nyberg), 
A.,  i.  656» 


Phenylcarbamide,  condensation  of,  with 
ethyl  acetcacetate  (Kiessling),  A., 
i,  946. 
^-bromo-,  iV-benzoyl  derivative,  a  by- 
product in  the  preparation  of  benz- 
oylbromoamide  (MooRE  and  Ceder- 
holm),  a.,  i,  831. 
chloro-derivatives  (Doht),  A.,  i,  419. 
Phenylcarbamidodiphenylmethenyl- 
amidiae  and   its  decomposition  with 
formation  of  phenylcarbimide,  and  p- 
cliloro-  (v.  Walther),  A.,  i,  212. 
Phenylcarbimide,    behaviour    of     carb- 
oxylic acids   towards  (Dieckmann 
and  Breest),  A.,  i,  832. 
action  of,  onmethylnitroamine  (ScHOLL 

and  Holdermann),  A.,  i,  767. 
action  of,  on  certain  phenylamic  acids 
(Abati  and  Gallo),  A.,  i,  944. 
Phenylcarbithionic   acid    and  its  salts 
and  ^-bromo-derivative  (Houben  and 
Pohl),  a.,  i,  847. 
/8-Phenylcarbo8tyril,  ^>bromo-  (Pschorr 

and  ScHUTz),  A.,  i,  850. 
3-Phenyl/socarbo8tyril,    2-amino-,    and 
its  benzylidene  derivative  (Wolbling), 
A.,  i,  49. 
2-Phenylcarveol.      See    2-Phenyl-A8,8(9). 

menthadiene-ol. 

3-Phenylcinchonic    acid   and    its   salts, 

esters,    amide,  anilide,  and  hydrazide 

(HtTBNER),  A.,  i,  383. 

o-Phenylcinnamic    acid,    phenyl    ester 

(KoHLER  and  Heritage),  A.,  i,  96. 

2-amino-3-hydroxy-     (Pschorr     and 

Quade),  a.,  i,  851. 
2-amino-5-hydroxy-     and      2-nitro-5- 
hydroxy-    (Pschorr   and    Quade), 
A.,  i,  851. 
j?-bromo-2-amino-,     and     p-bromo-2- 
nitro-  (Pschorr  and  Schl'tz),  A., 
i,  850. 
^;-hydroxy-,  and  its  methyl  tster,  and 
their  acetyl  derivatives  (Zikcke  and 
Geibel),  a.,  i,  739. 
o-2-dimtro-  (Pschorr  and  Porovici), 
A.,  i,  851. 
a-Phenylcinnamic    anhydride,      o-2-di- 
amino-  (Pschorr  and  Popovici),  A., 
i,  851. 
10-Phenylcoeroxene       (Decker        and 

Sassu),  a.,  i,  689. 
o-Phenylcoumaran,  2>-hydroxy-,  and  its 
acetyl    derivative    and    methyl  ether 
(\Vkj;nei!,   SciioiiNDORFF,   and    Ciio- 
rower),  a.,  i,  181. 
3-Phenyl^vocoumarin,  action    of    hydr- 
azine on  (Wolbling),  A.,  i,  49. 
Phenylcrotonic  acids,  afi-  and  $y-  (Vou- 

LANDKR  and  SriiUNCK),  A.,  i,  367. 

Phenyl/.vccrotonic    acid,     e.sters    (VoK- 

LANDER  and  Strunck),  A.,  i,  366. 
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2-Phenyl-p-cymene  (Klagks  and  Som- 

mer),  a.,  i,  567. 
5-Plieiiyl-2:4-dibenzylp3rrimidine,         6- 

amino-.     See  Cyanbeiizyline. 
Fhenyldiethylaminodimethylcarbinol 

(RiEDEL),  A.,  i,  632. 
l-Pheiiyl-4:4-diethyl-5-pyTazoloiie,       3- 

hydroxy-,  and  its  imide  and  acetyl  and 

methyl   ethers   (Coxrad   and  Zart), 

A.,  i,  609. 
Phenyldihydroanthranil  (Baezxer  and 

Gardiol),  a.,  i,  673. 
Phenyldihydronaplithaqiunolinedi- 

carboxylic  acid,    ethyl   ester  (Simon 

and  Mauguix),  A.,  i,  888. 
2-Phenyl-l:2-dihydrophtlialazine,        1- 

hydroxy-,  and  its  ethers  (Thiele  and 

Falk),  a.,  i,  751. 
Phenyldihydroresorcin    and   its  oximes 

(GirrEL),  A.,  i,  171. 
l-Phenyl-4:5-diliydro-l:2:4-triazole,     3- 

amino-5-thio-  (Fromm  and  Schneid- 
er)   A.,  i,  714. 
Phenyldi-a-hydroxybenzylfalvene 

(Thiele  and  Balhorn),  A.,  i,  640. 
a-Phenyl-3:4-dimethoxyciimamic     acid, 

o-bromo-2-amino-  and  o-broino-2-nitro- 

(PscHORK    and    Popovici),     A.,     i, 

850. 
l-Phenyl-2:5-di-p-methoxypheiiyl-l:3:4- 

triazole  (Stoll^  and  Bambach),  A.. 

i,  710. 
^-Pbenyl-oa-dimethyl/S-allyl       methyl 

ketone  and  its  semicarbazone    (Couh- 

tot),  A.,  i,  556. 
Phenyldimethylaminodimethylcarbinol 

(Riedel),  a.,  i,  632. 
Phenyl  y-dimethylaminopropyl       ether 

and  its  picrate  (Knorr  and   Roth), 

A.,   i,   457. 
Phenyldimethylammoniam  iodide,  action 

of  chlorine  on  (Werner),  T.,  1638  ; 

P.,  258. 
2-PhenyM  :3-dimethylbenziminazole,  6- 

chloro-  and  6-  and  o-,  ?«-,  and  /)-nitro-, 

salts    and  carbinols  of  (Ft.scHER  and 

Li.mmkr),  a.,  i,  897. 
2-Phenyl-l:3-dimethylbenziininazolinm 

iodide  and  -2:3-dihydrobenziininazole- 

2-oland  its8alts(FisciiERand  Kdmer), 

A.,  i,  540. 
l-PheQyl-2:3-diinethylbenziimnaxolol,  5- 

nitro-(v.  Wai/ihei'.  and  Ke.'oler),  A., 

i,  898. 
3-Fhenyl-aa-dimethyl-A^-bQtenoie 

acid    {phf.nyldimethiilrinjilafetic  acid) 

and  its  derivatives  (Cuirtot),  A.,  i, 
555. 
7  PhenyI-j3/3-dimethyl-AY-bateiiol      and 

its  iifetate  'Coi'Rioi ),  A.,  i,  556. 
Fhenyldimethylbutenolide  (Blaisk  and 
CorRTOT),   A.,   i.   928. 


jS-Phenyl-aa-dimethylbntyric    acid    (/3- 
phenyl-^-tnethylpivcdic     acid),     Py-di- 
bromo-,  and  )3-hydroxy-,  ethyl  ester 
(CorRTOT),  A.,  i,  555. 
jS-Phenyl-ao-dimethylbutyrolactone,    $- 
bromo-  and  y-hydroxy-  (Blaise  and 
Coi-RTOT),  A.,  i,  928. 
/3-hydroxy-  (Courtot),  A.,  i,  927. 
Phenyldimethylethylene  and  its  dibrom- 
ide    (Blaise    and    Courtot),   A.,   i, 
794. 
l-Phenyl-2:4dimethyl-3-ethylpyrazolone 
(Emmerling  and  Kristeller),  A.,  i, 
623. 
d-Phenyl-aa-dimethyl-falgenic  acid  and 
-fulgide  (Stobbe  and  Lenzner), 
A.,  i,  22. 
0-,  7W-,  and  p-nitTO;  and  their  salts 
(Stobbe    and    Leuner),    A.,    i, 
183. 
5-Phenyl-od-dimethyl-A^-pentenoic  acid 
( y-  benzyl-  aa-dimethyl  vin  yl  acetic    acid ) 
and  its  derivatives  (Blaise  and  Cour- 
tot), A.,  i,  554. 
l-Phenyl-2:8-dimethylpyrazolone.      See 

Antipyrine. 
/S-Phenyl-ao-dimethylsaccinic  acid, 

hemialdehyde    oxime    and    semicarb- 
azone,    and     hemialdehydeazine      of 
(Blai.se  and  Courtot),  A.,  i,  928. 
Fheayldimethylsalphine  platinichloride 
(Kehrmaxn  and  Duttenhofer),  A., 
i,  949. 
Phenyldimethylthiosemlcarbazide 
(Knobr      and      Kohler),      A.,      i, 
817. 
3-Phenyl-ao-diinethyl-7-Talerolactone, 
/3hydroxy-   (Blaise  ami    Courtot), 
A.,  i,  554. 
8-Phenyl-l:3-dimethylxan  thine  (Traube 

and  Nithack),  A.,  i,  215. 
Phenyldinaphthacridines  and  their  ad- 
ditive salts  (.Sexier  and  Austin),  T., 
1395:  P.,  241. 
Fhenyldiphenylenemethyl         peroxide. 

See  9-Phenylfliioryl  ^iTOxide. 
l-Phenyl-4:4-dipropyl-6-pyra«olone,     3- 
hydroxy-,     and    its     dipropylmalonic 
phenyl hydrazide  (Conrad  and  Zabt), 
A.,  i,  609. 
p-Phenylenebit-o-aminobenzoio         acid 
(Goldberg     k,     Uli.maxx),     A.,     i, 
954. 
o-Phenylenecarbamide,   p-chloro-    (Fis- 
cher and  Li.mmkr),  A.,  i,  895. 
o-Fhenylenediamiiie,   4:6-rfibromo-,  and 
its    salts    and    diacetyl    derivalite 
(Jackson  and  Ri  sse).  A.,  i,  307. 
j>-chloro-,  dibenzoyl  derirative  of,  and 
^chloronitro-,  diacetyl  and  dibenz- 
oyl   derivatives   of    (Fischer    and 
Limmer),  a.,  i,  895. 
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??i-Pheiiylenediamine,  condensation  of, 
with  methyldihydioresorcin  (Haas), 
T.,  577. 

monoacyl  derivatives,  action  of  nitrous 
acid  on  (Morgan  and  Mickle- 
thwait),  T.,  1292. 
?n-Phenylenediamine,  4-amino-,  i\^-acetyl 
derivative,  action  of  cari'onyl  chlor- 
ide on  (Cassella  &  Co.),  A.,  i,  712. 

A-.Q-dinitro-       (Reitzenstein        and 
Rothschild),  A.,  i,  455. 
Fhenylenediamines,  m-  and  p-,  conden- 
sation   of,      with     dimethyldihydro- 

resorcin  and  with  chloroketodimethyl- 

tetrahydrobenzene   (Haas),   T.,  387  ; 

P.,  6.3. 
Phenylenediamines,  diazo-derivatives  of 

(Vignon),  a.,  i,  223. 
w-Phenylenediaminesulplionic        acid, 

nitro-,      azo-dyes     from     (Badische 

Aniun-  &  Soda-Fabrik),  A.,  i,  322. 
p-Phenylenedianthranilic     acid    (Ull- 

MANN  and  Maag),  A.,  i,  459. 
^-Phenylenedi-o-etliyldianiine.      See  p- 

Diethylbenzene,  di-o-amino- 
^-Phenylenedimalonamic     acid,     ethyl 

ester  (Meyer  and  v.  Lutzau),  A.,  i, 

765. 
o-Phenylenedimetliyldiamine,  ^-chloro- 

nitro-,   and    its   salts    (Fischer  and 

Limmer),  a.,  i,  896. 
j?-Plienylene-as  dimethyldiaminethio- 

sulphonic  acid,   action    of  formalde- 
hyde on  (Schmidt),  A.,  i,  711. 
j3-Phenylenedi-5-methylpyrazole    (Ber- 

END  and  Herms),  A.,  i,  854. 
3:3'-;?-Pheiiyleiiedi-l-phenylpyrazolone 

(Berend  and  Herms),  A.,  i,  854. 
Phenylenediphthalimides,     o-    and    p- 

(Meyer  and  Jaeger),  A.,  i,  767. 
«i-Phenylenedisebacic  acid,   ethyl  ester 

(Meyer  and  Maier),  A.,  i,  766. 
p-Phenylenediisosuccinamic   acid,  ethyl 

ester  (MEYERand  Jaeger),  A.,  i,  766. 
wi-Phenylenedisuccinamide  (Meyer  and 

V.  Lutzau),  A.,  i,  706. 
o-Phenylenemalonamide  (Meyer  and  v. 

Lutzau),  A.,  i,  765. 
o-Phenylenesebacamide     (Meyer    and 

Maiek),  a.,  i,  766. 
o-Phenyleneisosuccinimide  (Meyer  and 

Jaegeii),  a.,  i,  766. 
o-Phenylenethiocarbamide,        jij-chloro- 

(Flschek  and  Limmer),  A.,  i,  895. 
a-Phenylethylamine    and     its     formyl 

derivative  (Wam.ach),  A.,  i,  160. 
2-Plienylethylamino-5-methyl-4:6-di- 

hydrothiazole  and  its  platinichloride 

(Young  and  Crookes),  T.,  70. 
^-Phenylethyl   butyl    ketone   and     its 

oxinie  and  Hcmicarbazone  (Layraud), 

A.,  i,  433, 


Phenylethylrficbloroacetal    (Oddo    and 

Mameli),  a.,  i,  135,  620. 
5-Phenyl-lO-ethyldihydroacridine,       6- 

hydroxy-,       and     its      ethyl      ether 

(Schmid  and  Decker),   A.,  i,  306. 
s-Phenylethylhydrazine  and  its  oxalate 

(Knorr),  a.,  i,  893. 
Phenylethylidenehydrazine.  See 

Acetaldehydephenylhydrazone. 
Phenyletbylidenequinone,  bromo- 

derivatives  (Zincke  and  Geibel),  A., 

i,  740. 
2-Plienyl-3-ethylisoindolinoiie,     3-hydr- 

oxy-  (Bif.rs),  A.,  i,  884. 
Phenyl    ethyl    ketone.       See     Propio- 

phenone. 
7-Phenyletliylmalonic  acid  and  its  ethyl 

ester    and     o-bromo-    (Fischer    and 

SCHMITZ),  A.,  i,  182,584. 
2-;3-Phenylethylquinoline,  5-,  6-,  and  8- 
amino-,    and    their    additive    .salts 
(Schmidt),  A.,  i,  39. 

)3-hydroxy-,  and  its  salts  (Benrath), 
A.,  i,  535. 
Phenylethyluramil       (Mohlau       and 

Litter),  A.,  i,  612. 
Phenylfluoryl  peroxide  (Gomberg  and 

Cone),  A.,    i,    822;     (Staudinger), 

A.,  i,  824. 
a-PhenyI-7-2-furylpropane.     See  Tetra- 

hydrocarlina  oxide. 
Phenylgallacetophenone       ( txihydroxy- 

deoxybenzoin)  and  its  oxime  and  iso- 

nitroso-derivatives     (Noelting     and 

Kadiera),  a.,  i,  593. 
Phenylglycinamide,    jj-hydroxy-     (Ak- 

tien-Gesellschaft     fur     Anilin- 

fabrikation),  a.,  i,  658. 
Phenylglycine    and     its     eth}'!     ester, 

amide,  and  salts,  and  its  reaction  with 

ethyl  chlorocarbonate  (A.  and  L.  Lu- 

Mii':RE  and  Barrier),  A.,  i,  245. 
Plienylglycine-2-carboxylic      acid,     5- 

nitro-,  and  its  salts  (Schwakz),  A.,  i, 

90. 
Phenylglycine-o-sulphonic      acid,      de- 
rivatives of  (Bradshaw),  a.,  i,  348. 
Phenyl  group,  migration  of  the  (Tiffe- 
neau),  a.,  i,  965. 

migration  of  the,  in  halohydrins  and 
a-glycols  (Tiffeneau),  A.,  i,  662. 
Phenylhexenyl  alcohol.     See  7-Phenyl- 

/3/i-dimethyl-Ay-butenol. 
7-Phenyl-?i-hexoic       acid,      /S-iminoo- 

cyano-,    ethyl    ester,    formation    and 

constitution      of     (Atkinson       and 

Thorpe),  T.,  1926  ;  P.,  282. 
Phenylhydrazine,  condensation  of,  witli 
ethyl  4chloro-3-nitrobenzoate 

(Werner  and  I^eters),  A.,  i,  220. 

action  of,  on  unsaturated  disulphidr 
(Fromm  and  Schneider),  A.,  i,  714. 
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Phenylhydratine  as  a  reducing  agent  in 
organic  chemistry  (Plancher),  A., 
i,  111. 
reductions  with   (Ptjxeddu),    A.,    i, 

957. 
compounds  of,  with  magnesium  brom- 
ide (MEyscHUTKix),  A.,  i,  943. 
compounds  of,  with  metallic  thiocyan- 
ates  (Grossmaxn  and  Hunseler), 
A.,  i,  9. 

Phenylhydrazineketo-.  See  Ketophenyl- 
hydrazine-. 

2-Piienylhydrazinodiethylbarbitiiric 
acid  (EiNHORK),  A.,  i,  539. 

)3-Phenylhydrazino-/3-phenyl-o-lactic 
acids      and      anhydrides,       isomeric 
(Erlenmeyer  and  Barkow),  A.,  i, 
237. 

Phenylhydrazones  of  a-diketones  and 
reducing  sugars,  thermochemistry  of 
'Laxduieu),  a.,  ii,  270. 

3-Phenyl-l-hydrindone-2-propionicacid, 
3-hydroxy-,  lactone  of  (Stobbe  and 
Gollucke),  a.,  i,  361. 

l-Phenylhydrocotaniine  (Freuxd  and 
Rt;iTz),  A.,  i,  c'Ol. 

Phenylhydroxylamine,  m-nitro- 

(Brand),  a.,  i,  SO. 

7-Phenyl-o-hydroxymethylhydantoin 
(Leuchs     and      Geiger),      A.,      i, 
806. 

Phenyl-5-hydroxy-l:2-naphthiminazole- 
7-8ulphonic  acid,  amino-  (Aktien"- 
Gesellschaft  fur  Axilin-fabrika- 
Tiox),  A.,  i,  714. 

o-Phenyl-a'-4-hydroxyplienylethane,  re- 
solution of,  by  Z-menthylcarbimide 
(PiCKARD  and  Littlebury),  T.,  467  ; 
P.,  71. 

1  •  Phenyl-  3-hydroxyphenyl-  5  -methyl- 
pyrazole-4-carboxylic     acid    and    its 
lactone  (Minunni   and    L.4Zzarini), 
A.,  i,  388. 

Plxenylrfihydroxyralerolactone  and  its 
diacetyl  and  p-uitrobenzoyl  deriv- 
atives (Thiele  and  \Vedeman>'),  A., 
i,  726. 

Phenylimesatine,  j)-amino-  and  p-hydr- 
oxy-  (MoHLAU  and  Litter),  A.,  i, 
611. 

2-Phenylimino-5 :5-diethylbarbitQrie 
acid  and  ;)-chloro-,  and  -SiS-dimethyl- 
barbituric  acid  (Farbwerke  vohm. 
Meister,  Lucius,  k  Bruxino),   A., 
i,  987. 

3- Phenyliminodi  methyl-  and  -ethyl- 
barbituric  acida  (Einhorx),  A.,  i, 
538. 

8-Phen]rIimino-3:4-dimethyl-2:3di- 
hydrothiazole  and  its  platinichloride 
and  hydrolysis  (Young  and  Crookes), 
T.,  65. 

xc.  ii. 


3-Phenyliniino-l-methyl-A'='-dihydro- 

benzene,  5-hydroxy-m-amino-  (Haas), 

T.,  577. 
2-Pheny  limine-  5  -methyltetrahydrothi- 

azole  (YouxG  and  Crookes),  T.,  68. 
Phenyliminophenylamino-.      See    Anil- 

inophenylimino-. 
2-Phenylindazole,        chloro-3-hydroxy- 

(Freuxdler),  a.,  i,  544. 
7-Phenyl-o  indonepropionic  acid 

(Stobbe  and  Gollucke),  A.,  i,  361. 
Phenylisoprene  and  its  bromo-derivatives 

(CouRTOT),  A.,  i,  927. 
jS-Phenyl-o-lactic  acid,  jS-amino-,  and  its 

derivatives    and    isomerides    (Erlen- 

METER  and  Barkow),   A.,  i,  237. 
/3-Phenyl-j8-lactic  acid  and  its  halogen 

derivatives,   stereochemistry  of  (Erl- 

exmkter),  a.,  i,  274. 
Phenyl-3-lactomethyl  ketone,    o-nitro-, 

soluble  preparations  of  (F.\rbwerke 

voRM.    Meister,  Lucius,  &    Brux- 

IXG),  A.,  i,  97. 
2-Phenyl-A^'*'*'-menthadiene-2-ol       and 

-A^*'^''-menthatriene     (Klages     and 

Sommer),   A.,   i,   567. 
5-Phenyl-3-methylacridine,     2  amino-8- 

hydroxy-,   and  its  hydrochloride  and 

acetyl      derivative      (Ullmaxx    and 

Fitzexkam),  a.,  i,  46. 
3-Phenyl-;8-methylacrylic  acid,  a-cyano- 

(KxriEVESAGEL),  A.,  i,  482. 
Phenylmethylallylammoninm  com- 

pounds,  influence  of  cou.stitution  on 

the  rotatory  power  of  (Thomas  and 

JoxEs),  T.,  297  ;  P.,  11. 
Phenylmethylaminodimethylearbinol 

and  its  dibenzoyl  derivative  (RiEDEL), 

A.,  i,  632. 
2-Phenylmethylamino-5-methyl-4:5-di- 

hydrothiazole  and  its  platinichloride 

and  picrate  (Young  and  Crookes),  T., 

70. 
l-Phenyl-2-methylbenziminazole,  5- 
amino-,  and  its  .salts,  acetyl,  benz- 
eneazo-,  phenylcarbamide,  thiocarb- 
amide,  and  o-  and  ^-nitrobenzylid- 
ene  derivatives,  and  5-nitro-  and  its 
salts  (V.  Walther  and  Kesslbr), 
A.,  i,  898. 

4:7-rfi'nitro-6-hydroxy-,     and      4:7-77i- 
Mnitro-6-hydroxy-,      synthesis    of 
(Meldof.a),  T.,   1939. 
l-Phenyl-3-methyIbenziminasolol,       5- 

nitro-   (v.    Walther  and  Ke8slek\ 

A.,  i,  899. 
a-PlienyI-7-methyl-Aa-buteiie-7-ol     and 

its    reduction   (Ki.ages,  Gieser,  and 

Lauck),  A.,  i,  662. 
a-PhenyI-0-methylbatyl  alcohol  and  its 

acetate  (Blaise  and  Courtot),  A.,  i, 

795. 

80 
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a-Phenyl-yS-methylbutyric    acid,   aP-di- 

bromo-  (Blaise  and  Couktot),  A.,  i, 

795. 
Phenylmethylcarbamic    acid     and    its 

nitro-derivatives,      esters,      crystallo- 
graphy of  (Jaeger),  A.,  i,  15. 
Plien;^lmethylcarbamide,  isomeric  nitro- 

derivatives    (Scholl     and     Holder- 

mann),  a.,  i,  767. 
iS-Phenyl-a-methylcarbamide,     a-nitro-, 

conveision     ot,     into     s-nitrophenyl- 

methylcarbamide   (Scholl    and    Ky- 

rerg),  a.,  i,  656. 
5-Phenyl-lO-inethyldihydroacridine-o- 

carboxylic  acid,  5-amino-,  lactams  of 

(Decker      and      Schenk),      A.,     i, 
•  305. 
9-Phenyl-lO-methyldihydroaiithracene, 

9:10-c?ihydroxy-  (Guyot  and  Staeh- 

ling),  A.,  i,  18. 
l-PhenyI-2-methyl-2:3-dihydro-l:2:4- 

triazoles,  3-  and  5-,   5-  and  3-amino- 

thiol-  (Fkomm  and  Schneider),  A.,  i, 

715. 
l-Phenyl-4  niethyl-3-ethylpyrazolone 

(EiMMERLiKG  and  Kristeller),  a.,  i, 

623. 
2-Plienyl-5-methylfuran   (Borsche   and 

Fels),  A.,i,  509. 
/3-Phenyl-a-metliylglycidic   acid,    ethyl 

ester  (Dakzens),  A.,  1,  137. 
4-Phenyl-l -methyl  4-e?/c/ohexanol      and 

its   phenylcarbaniate   (Sabatier    and 

Mailhe),  a.,  i,  254. 
SPhenyl-l-methyl-A^-cj/cZoliexene-S-one 

-2-carboxylic  acid,  ethyl  ester,  and  its 

seniicarbazoue  (Rare  aud  Spence),  A., 

i,  89. 
s-Pbenylmethylhydrazine  and  its  oxalate 

(Knorr),  a.,  i,  893. 
2- Phenyl- 3-methylzsoindolinone,  3- 

hydroxy-  (Bfiis),  A.,  i,  884. 
Phenylmethylnitroamine,  2:4:6-<n'nitro- 

(Jakger),  a.,  i,  15. 
6-Phenyl-3-methyl/sooxazole-4-azobenz- 

ene-;/-azoacetoacetic  acid,  ethyl  ester 

(liui.GW  and  IjUsse),  A.,  i,  717. 
5-Phenyl-3-methyh'sooxazole-4-azobenz- 

ene;'-4-azo-l -phenyl  3'  methyl-5'- 

pyrazolone  (BIJLOW  and  Bx'.sse),  A., 

i,  718. 
o-Phenyl-ymethyl-A^-pentene    and    its 

jiilrosylchloride   and    -A<iv-pentadiene 

(Klages,  GiEsER,  and  Lavck),  A.,  i, 

662. 
o-Phenyl-7-methyl-A<*-peiitene  7-0I 

(Klagi  s,  GiKsKR,  and  Lauck),  A.,  i, 

662. 
7-Phenyl-9-methylpheiio-a)3-naphth- 

acridine,  10-hydroxy-,  and  its  liydro- 

rhloridc  (Ullmann  and  Fitzenkam), 

A.,  i,  45. 


l-Phenyl-6-niethyl-2-wopropeiiylcj/c^o- 

hexane  (Klages  and  Sautter),  A.,  i, 

490. 
Phenylmethylpyraeoloiie,    condensation 

of,  with  ethyl  acetoacetate  (Stoll^), 

A.,  i,  48. 
l-Phenyl-3-methyl-5-pyrBzolone  and  p- 
nitro-  (Feist),  A.,  i,  332. 

oxidation  of,  in  jiresence  of  benzalde^ 
hyde,  and  its  compound  with  hydro* 
benzamide  (Betti),  A.,  i,  085. 
l-Phenyl-3-methyIpyraBoIoneaaoben8- 

ene,   bromo-derivatives   (Eibner  and 

Laue),  a.,  i,  613. 
l-Phenyl-3-methyl  5-pyrazolone-4-azo- 

benzene-jL'-4'-azobenzoylacetone    (BtJ- 

Low  and  Bushe),  A.,  i,  718. 
2-Phenyl-6-methylpyrrole-3-carboxylic 

acid,  ethyl  ester  (Borsche  and  Fels), 

A.,  i,  509. 
l-)3-Phenylmethylthiocarbamido-2:5-di- 

methylpyrrole-3:4-dicarboxylic    acid, 

ethyl    ester    (BtJLOW    aud    Sauter- 

meister),  a.,  i,  314. 
Phenylmethylthioncarbamic  acid, 

phenyl  ester  (Kivikr),   A.,  i,    948. 
8-Phenyl-3-niethylxanthine,      hydroxy- 

(Traube     and     Nithack),     A.,     i, 

215. 
2  Phenyl-2:3-naphthaglyoxalifie  and  1- 

amino-,   and  their  additive  salts  and 

A^-acetyl  derivative  of  the  amino-com- 

pound  (Franzen),  A.,  i,  706. 
a-Phenylnaphthalene    and    its    bromo- 
derivatives,  formation  of  (Straus  and 

MtJLLER),  A.,  i,  78. 
2-  Phenylnaphthalene,  1 : 3  -rfmmi  no-,  form  - 

ation    of,   and   its   hydrochloride   and 

acetyl     derivatives    (Atkinson     and 

Thorpe),  T.,  1934  ;  P.,  282. 
Phenylnaphthalenedicarboxylic      acid, 

constitution     of    (Michael),    A.,    i, 

518. 
2-Phenyl  j8  naphthaquinoline     and     its 

derivatives     and     4-carboxylic     acid 

(Simon     and      Mauguin),     A.,     i, 

888. 
2-PhenyI-j3naphthaquinoline-3:4-di- 

carboxylic  acid  and  its  esters,  salts, 

aiidanliydride  (Simon  and  Mauguin), 

A.,  i,  887. 
Phenylnaphthaxanthen,  ?n-nitro-,  com- 

))ound  of,  with  benzene  (Werner  and 

Sum  merer),  A,  i,  437. 
Phenylnaphthiminazoles,  amino- 

hydroxy-diiivati\cs       of       (.'Vktien- 

(iKSKLLSClIAKT  FUll  AnILIN-FAHRIKA- 

tion),  a.,  i,  713. 
Phenyl-l:2-uaphthiininazole-5:7-di8ul- 
phonic       acid,       amino-       (Aktien- 

GESELL.SCHAFT  FUR  AnILIN-FABKIKA- 

TioN),  A.,  i,  714. 
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/i-Phenyl-l:2-naphthiminazole-7-8ul- 

phonic  acid,  5-hydroxy-,  and  2?-nitro- 

5-hydroxy-  (Farbexfabrikex  vorm. 

F.  Bayer  &  Co.),  A.,  i,  900. 
2-Phenyliiaphth-7>^ri-oxazole,  tribromo- 

(FiCHTER  and  Gagetr),  A.,  i,  840. 
9-Phenyl-9-a-naphtliylfluorene,  p- 

aiuino-,   and  its  hydrocJiloride  (Ull- 

MANN  and  V.  "Wur-stemberger),  a., 

i,  77. 
PhenyInaphthyl-l:2-triazole-3:8-disul- 

phonic      acid,     ^-amino-      (Aktien- 

Gesellschaft  Ft'R  Anilix-fabrika- 

Tiox),  A.,  i,  906. 
Phenyl-o-nitrocinnaniic   acid,    products 

of  dehydration  of,  and   the  products 

which  accompany  this  acid  when  pre- 
pared by  Perkin's  synthesis  (BAKrxiN 

and  Parlati),  A.,  i,  664. 
Phenyl-5-nitro-2-liydroxybeiizylethyl- 

amine   (Einhokn,    Bischkopff,    and 

Szelinski),  a.,  i,  247. 
Phenyl-o-nitroindone,  oxime  and  phenyl- 

hydrazone  of  (BAKrxix  and  Parlati), 

A.,  i,  665. 
Phenylnitrolic     acid     (Wielaxd     and 

Semper),  A.,  i,  643. 
Phenyl-o-nitropheaylene-ethylene 

(phenyl-o-n  it  rophi  71  ylacrylene )        (  Ba- 

KixiN  and  Parlati),  A.,  i,  664. 
Phenylosazones  of  a-diketones  and   re- 
ducing   f^ugars,     thermochemistry     of 

(Landrieu),  a.,  ii,  270. 
Phenyloiamic  acid.     See  Oxanilic  acid. 
Phenylozamide.     See  Oxanilamide. 
3-Phenyh>ooxazolidone,  2-hydroxy- 

(PosXER),  A.,  i,  955. 
3-Phenyli5«>ozazolone    and    its    hromo-, 

nitroso-,      and      acetyl      derivatives 

(Po.sxer),  a.,  i,  955. 
a-Phenyl-Aa-  and  -A^-pentenes  and  their 

bromides     (Klages,      Giesek,     and 

Lauck),  a.,  i;  661. 
a-Pheiiyl-A"-pentene-7-ol  and  /3-hromo-, 

and     a-Phenyl-a-pentinene-7-ol     and 

their  reduction  (Klage.s,  Giesek,  and 

Laitk).  a,,  i,  661. 
l-Phenyl-A'-n/'/opeiiteiie-3-one 

(HoR.sfHE  and  Fels),  A.,  i,  509. 
5-Phenyl-A^-pentenoic  acid,  ethyl  ester 

(Mkiiael     and     Garxer),     A.,      i 

275. 
7-PhenyM:2-     and    -2:l-phenonaphth 
acridines,    9-amino-    and     9-nitro 
(Uli.ma.nx  and  Ernst),  A.,  i,  205 

fl:ll-<finitro-  (UtLMANNand  Broido), 
A.,  i,  189. 
Phenyl'/'phenylenemethyldiamine,    di 

an<i  ^ri-nitro-  (G.neh.m  and  S(  hrotek^ 

A.,  i,  212. 
1-FhenyIphthalazine  and  4-chloro-  and 

4-iodu-  (Lieck),  A.,  i,  50. 


Phenylphtbalazone  and  its  salts  (Thielk 

and  Falk),  A.,  i,  751. 
Phenylpiperidine,    op-rfiamino-,  and  its 
diacetyl    derivative,     op-rfi'nitro-,     2- 
nitro-4-amino-,  and   4-nitro-2-amino-, 
and  its   acetyl  derivative,    and    their 
salts  (Spiegel  and  Utkrmaxx),  A.,  i, 
882. 
Phenylpropiolie    acid,     preparation    of 
(SuDBORorcH  and  James),  T.,  112. 
sodium    salt,    action    of,    on    bacteria 
(KozAi),  A.,  ii,  380. 
Phenylpropiolyl  chloride,  action  of,  on 
ketoiiic  compounds  (Kuhemanx),  T., 
682;  P.,  89. 
a-Phenylpropionic   acid,  a-amino-,  and 
its  amide  and  nitrile  and  their  hydro- 
chlorides (Jaweloff),  a.,  i,  426. 
;3-Phenylpropionic    acid,     a3-«?ichloro-, 
and  its  esters,  preparation  of  (SuD- 
BORorcH  and  J.ames),  T.,  106. 
jS-hydroxylamino-,    and    its    nitroso- 
and    diacyl    deiivatives    (Posxer), 
A.,  i,  955. 
Phenylpropylaniline.   2:4-rfinitro-,   syn- 
thesis o\  (Ml'lder),  a.,  i,  492. 
/3-Plienylpropylene    oyS-glycol    and    its 
anhydride   (Stoermer,    Schexck   zu 

SCMWEIXSBEP.G,  SIBBERX-SIBBER8, 

and  RiEBEi,),  A.,  i,  582. 
Phenybsopropylhydantoinfl,   d-    and    /- 

(FiscHEK,  MATsrBARA.and  Hilpert\ 

A.,  i.  561. 
a-Phenylpropyl  methyl  ketone  and  its 

semicarbazone    (TiFFEXE.\u),    A.,    i, 

966. 
l-Phenyl-5-pyrazolone,  3-hydroxy-,  and 

its     imide      and      4-amino-derivative 

(CoxuAD  and  Zart),  A.,  i,  608. 
Phenylpyridinium     chloride,     diniiro-, 

action   of,  on    benzidine  and    its  sul- 

phonic  acids  (Reitzexsteix  and  RoTn- 

schild),  a.,  i,  454. 
1 -Phenylpyridinium  chloride,  p-chloro- 
3-liydroxy-,   and  its  plntinichloride 
(DiECKMANX,    Beck,  and   Szelin- 
ski), a.,  i,  110. 

3-hydroxy-,    and    its    additive     salts 

(ZixcKE  and  MtJHLHAi'SEN),  A.,  i, 

33;    (Koxio;    DiECKMAXX,   Beck, 

ami  Szelinski),  A.,  i,  109. 

2-Phenylqainoline-3-carbozylic  acid,  4- 

hydroxy-,  ethyl  ester  (v.  Niementow- 

HKI).  a",  i,  39. 
Phenylqoinozalinocarbozylic  acid  and 

hydroxy-,    and  its   lactone    (FisCHER 

and  SfHiNDLKR),  A.,  i,  609. 
Phenylrosindulines,  liydroxy-  (Kallr& 

Co.),  A.,  i,  314. 
Fhenyl-ielenioaa  and  -selenic  acidi  and 

their  salts  (Stoecker  and   Khakft), 

a.,  i,  668. 
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Phenylserines,   isomeric  (Erlknmeyer 

and  Bakkow),  A.,  i,  237. 
Phenylsuccinic     acid,     preparation    of 
(HiGsoN  and  Thokpe),  T.,  1471  ;  P., 
242. 
Phenylsuccinic     anhydride,      note     on 
(Dehn   and  Thorpe),  T,,  1882;  P., 
283. 
Phenylsulphide-  6'-carboxylic  acid, 

2':4'-f^mitro-2-hydroxy-  (Mauthner), 
A.,  i,  448. 
l-Phenyltetrahydrophtlialazine  and  its 
additive   salts   and    dibenzoyl    deriv- 
ative (Lieck),  a.,  i,  51. 
Phenylthioacetic  acid  (Johnson,  Bate- 
man,  Palmer,  and  Brautlecht),  A., 
i,  954. 
l-Phenylthioanthraquinone       (Decker 

and  Witersch),  A.,  i,  689. 
l-Pheiiyl-3-     and     -5thiobenzyl-l:2:4- 
triazoles,  5-  and  3amino-,  and  their 
acetyl      derivatives       (Fro.mm       and 
Schneider),  A.,  i,  714. 
Phenylthiocarbamide,  action  of  nitrous 
acid   on  (Haager  and  Doht),  A.,  i, 
577. 
l-Phenylthiocarbamido-2:5-dimethyl- 
pyrrole-3:4-dicarboxylic    acid,    ethyl 
ester   (BuLOW  and  Sautermeister), 
A.,  i,  314. 
l-Phenyltliiocarbamido-2-phenyl-2:3- 
naphthaglyoxaline  (Franzen),  A.,  i, 
706. 
5-Plienyl-l:2;3-tliiodiazole,       4-benzoyl 
derivative  (Wieland  and  Block),  A., 
i,  466. 
Phenylthiolacetic  acid,   platinous    salt 

(Eamherg),  a.,  i,  792. 
PhenyltMoncarbamic  acid,  phenyl  eater 

(RiviER),  A.,  i,  948. 
Plienyl-7J-tolyl-3:5-c7irfoanilo-4;5-di- 
hydro-l:2:4-triazoles,    1:4-    and    4:1- 
(BuscH     and     Mehrtens),     A.,     i, 
118. 
Phenyl -j3-tolylmethylpyrazoline    (Gat- 

tekmann),  a.,  i,  590. 
l-Phenyl-4-;>tolyl-3:5-c?i(^toluidino- 
4:5-dihydro-l:2:4  triazole  (l5u.scH  and 
Mehrtens),  A.,  i,  118. 
1-Phenyl-1:2:4- triazole,         'S:!>-dithiol-, 
and  its  acetyl  derivative  and  dibenzyl 
ether  (Fromm   and  Schneider),   A., 
i,  714. 
l-Phenyl-4(2':4':6')-trimethoxybenzyl- 
idene-3-methyl-6-pyrazolone         (Fa- 
hinvi  and  Szi';ki),  A.,  i,  423. 
Phenyltrimethylammonium        bromide 

pcrl'roniide  (Fries),  A.,  i,  649. 
Phenyltrimethylethylene    (Blaise  and 

C;oui;TC)t),  a.,  i,  794. 
Phenylurethylcoumaran  (Stokrmer  and 
Konio),  a.,  i,  200. 


o-Phenyh'sovaleraldehyde  (Tiffeniau), 

A.,  i,  966. 
7-Phenylvaleric  acid,  /3-imino-o-cyano-, 

ethyl  ester,  formation  and  constitution 

of  (Atkinson  and  Thorpe),  T.,  1922  ; 

P.,  282. 
2-Phenyl-4-veratryIphthalazone       (La- 

GODZINSKl),  A.,  i,  82- 
Philothionic  hydrogen  (de  Rey-Pail- 

hade),  a.,  i,  999. 
Phloretic   acid.     See   jj-Hydrocoumaric 

acid. 
Phloridzin  diuresis.     See  Diuresis. 
Phloroglucinol,  the  dynamic  isomerism 
of  (Hedley),  T.,  730;  P.,  106. 

action   of  diazomethane  on  (Nieben» 
stein),  a.,  i,  497. 
Phloroquinyl    and    its    derivatives    (v. 

NiEMENTOWSKi),  A.,  i,  210. 

Phorone,    action   of   magnesium   benzyl 
chloride  on  (v.  Fellenbero),A.,  i,567. 
Phosphate  favas  from  the  diamantiferous 
sands  of  Brazil  (Hussar),  A.,  ii,  767. 
Phosphates.     See  under  Phosphorus. 
Phosphines,  organic.     See  under  Phos- 
phorus organic  compounds. 
Phosphonium     chloride,    formation    of 

(Briner),  a.,  ii,  529. 
Phosphor-amide  and    -imide    (Hugot), 

A.,  ii,  83. 
Phosphorescence       phenomena      (De- 

bierne),  a.,  ii,  267. 
Phosphoric    acid.      See     under    Phos- 
phorus. 
Phosphorus,    Bologna.     See   Sulphides, 
phosphorescent, 
red  (Siemens),  A.,  ii,  847. 
action    of     hydrogen     peroxide     on 

(Weyl),  A.,  ii,  350. 
amount  of,    in  egg-albumin   (KaAs), 

A.,  i,  776. 
of  human  milk  (SiKEs),  A.,  ii,  874. 
organic  and  inorganic,  metabolism  of 

(Le  Clerc  and  Cook),  A.,  ii,  870. 
poisoning.     See  under  Poisoning. 
Phosphorus  alloys  with  copper  (Hbyn 

and  Bauer),  A.,  ii,  855. 
Phosphorus    compounds    in    fmccs    fat 
(Long),    A.,    ii,    637;    (Long  and 
Johnson),  A.,  ii,  875. 
with  nitrogen,  volatility  in  (Henry), 

A.,  i,  549. 
physiological  effects  of,  on  milch  cows 
(Jordan,  Hart,  and  Patten),  A., 
ii,  472. 
Phosphorus    ^i-tbromide    and    ^niodide, 
aetiun     of   gaseous     ammonia     ou 
(Hugot),  A.,  ii,  83. 
pcidach\ov'u\p,  action  of,  on  j8-naphthol 

(Berger),  a.,  i,  81. 
chloronitride   (Besson   and    Rosset), 
A.,  ii,  534. 
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Phosphorus  Buorides,  melting  and  boil- 
ing  points  of   (Moissan),    A.,    ii, 
535. 
diiodide,   preparation  of  (Doughty), 

A.,  ii,  21. 
sulphides  (Giran),  A.,  ii,  226  ;  (Botj- 

louch),  a.,  ii,  438,  535. 
^risulphide,    non-existence    of   (Bou- 

LorcH),  A.,  ii,  535. 
pe7itasn\phide,  action  of  ammonia  on 
(Stock,    Hoffman.v,   Muller,  v.    | 
ScHONTHAX,    and    Kcchler),   A.,    ' 
ii,  535. 
Phoephoric  acid,  quantitative  vaporis- 
ation of,  from  its  salts  (Janxa.sch   , 
and  Hkimann),  A.,  ii,  745.  I 

influence  of,   on  metabolism   (Des-    I 
GREZ  and  Guende),  A.,  ii,  560.       ' 
AH  manure.     See  under  Manuie. 
action  of,  on  plants.     See  Plants. 
in  soil.     See  under  Soil.  I 

pentabasic,    P(0H)5,    derivatives  of  | 
(Lemoult),  a.,  i,  80.  I 

esters,    molecular    conductivity    of 

(CARBfi),  A.,  ii,  4. 
titration    of    (Schucht),     A.,     ii, 

899. 
estimation    of,    as  magnesium   am- 
monium  phosphate,   in   manures 
(Jorgexsen),  a.,  ii,  579. 
estimation  of,  as  magnesium  pyro- 
phosphate    (Schmitz),     a.,     ii, 
705. 
separation     of    silicic    acid     when 
estimating  citrate-soluble  (Hasex- 
baumer),  a.,  ii,  579. 
citrate-soluble  and  total,  estimation 
of,  in  basic  slag  (Mach),  A.,  ii, 
50  ;  (Schenke),  A.,  ii,  392. 
estimation  of,  in  manures  as  pho^pho- 
molybdic  anhydride  (Berju),  A., 
ii,  250.     '. 
sources  of  error  in  the  "citrate  pro- 
cess"  for  the   estimation   of,    in 
mineral  phosphates  (Pellet),  A., 
ii,  801. 
estimation  of,  in  soil  by  means  of 
weak    acid    solvents  (Hall  and 
Amos),  T.,  205;  P.,  11. 
estimation  of,  in  hydrochloric  acid 
soil  extracts  (Nkubauer),  A.,  ii, 
52. 
Phosphates,  relative  value  of  difierent 
(Pkiamhchnikoff),  a.,  ii,  796. 
mineral,    two     new,     from     Russia 
(I'oi-oKF),  A.,  ii,  236. 
Superphosphates,   use  of  compressed 
air  in  the  analysis  of  (Sculiebs), 
A.,  ii,  679. 
estimation    of   water-soluble   phos- 
phoric acid  and  total  phospnoric 
acid  in  (Roum),  A.,  ii,  490. 


Phosphorous : — 
Hypophosphoric    acid    (Pakravano 
and  .Marixi),  A.,  ii,  744,  848. 
molecular   weight   of  (Rosenheim, 
Stabler,   and  Jacobsohn),  A., 
ii,  744. 
Pyrophosphoric    acid,   esters  (Cava- 
lier), A.,  i,  394. 
Thiophosphoric   acids  and  their  salts 
(Stock,    Hoffmaxx,    MCller,    v. 
Schonthan',  and  Kvchleu),  A.,  ii, 
535. 
Phosphorus    organic    compomids    (Le- 
moult), A.,  i,  80. 
in  urine  (Symmers),  A.,  ii,  186. 
in  wine  (Funaro  and  Ra.stelli),  A., 

ii,  886. 
estimation    of,   in    flour    and    pastry 

(Auhagox),  a.,  ii,  592. 
Phosphiae  oxides,  tertiary,  preparation 
of,  and  their  compounds  with  acids 
and  salts  (Pickard  aud  Kenyon), 
T.,  262  ;  P.,  42. 
Phosphines,       preparation      of,      by 
Giignard's  reaction  (Hibbert),  A.,  i, 
153. 
Phosphorus,  qualitative  test  for  (Mau- 
richeau-Beaupr^),  a.,  ii,  578. 
detection  of  small  amounts  of  yellow 
(Schenck   and  Scharff),    A.,   ii, 
392. 
detection   of   yellow,   in    phosphorus 
preparations  (Siemens),  A.,  ii,  303. 
detection  of  yellow,  in  presence  of  large 
quantities    of    phosphorus    sesqui- 
sulphide  (Aroxstein),  A.,  ii,  705, 
899. 
Phosphotungstates  of  amino-acids  (Bar- 
ber), A.,  i,  633. 
Photoasare  (Michaelis),  A.,  i,  445. 
Photochemistry  : — 
Light,  chemical  action  of  (Ciamician 
and  Silber),  A.,  i,  10;  (Sachs 
and  Hn.i-ERT),  A.,  i,  241;  (Ciusa), 
A.,  i,  775. 
ultra-violet,    chemical     action      of 
(Ross),  A.,  ii,  512. 
chemical   and  electrical    changes 
induced      by      (Ram.say     and 
Spencer),    A.,    ii,    715;    (Lb 
Bon),  a.,  ii,  825. 
action  of,    on   benzaldehydephenyl- 
hydrazono      (Chattaway),     T., 
462;  P.,  36. 
influence     of,     on    dia20-rcactions 
(Orton,  CoATr.8,  and  Burdett), 
P..  308. 
Photochemical  action  of  substances  of 
the     lltioresceia      scries,      relation 
between  the,  and  their  intensity  of 
fluorescence    and    sensitiveness    to 
light  (V.  Tappeiner),  A.,  ii,  512. 
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Photochemistry  : — 
Photochemical  reactions,  kinetics  of 
(Gold berg),     A.,     ii,    513,     514  ; 
(Luther  and    Goldberg),  A.,  ii, 
641. 
Photoelectric  eftect  and  fall  of  poten- 
tial at  an  alkali  electrode  in  argon, 
helium,    and   hydrogen   (Dember), 
A.,  ii,  516. 
Photographic   development,  alkaline, 
theory   of,    with    notes    on    the 
affinities     of     certain      reducing 
agents  (Sheppard),  T.,  530;  P., 
64. 
the   rendering  insoluble  of  gelatin 
during  (A.  and  L.  LuMii;RE  and 
Seyewetz),  a.,  i,  614,  915. 
action  of  alums  and  aluminium  salts 
on  gelatin  (A.  and  L.   LuMifeRE 
and  Seyewetz),  A.,  i,  916. 
See  also  Gelatin. 
Photographic   films,    silver   bromide, 
solarisation     in     (Weisz),    A.,    ii, 
137. 
Optical  activity,  theory  of  (Winther), 
A.,    ii,    320,    822;  (Patterson), 
A.,  ii,  715. 
relation    of,   to   position   isomerism 
(Cohen  and   Zortman),  T.,  47; 
(Cohen    and    Armes),   T.,   454, 
1479;  P.,  74,  241. 
Optical    effects    of    adjacent    double 

linking  (Bruhl),  P.,  319. 
Optical     investigations     on     certain 
magnetic  colloids  (Scarpa),  A.,  ii, 
829. 
Optical     superposition,      studies     in 
(Patterson and  Kaye),  T.,  1884  ; 
P.,  274. 
principle    of    (Rosakoff),    A.,    ii, 
320. 
Optically  active  substances,  rotatory 
])0\ver     of    (Walden),     A.,     ii, 
257. 
influence  of  temperature   and   con- 
centration on  the  specific  rotation 
of  (Grossmann  and  Wienekk), 
A.,    ii,    209;   (Grossmann    and 
Potter),  A.,  ii,  211. 
which  do  not  contain  an  asymmetric 
atom    (Perkin    and   Poi'e),    P., 
107;    (Marckwald  and   Meth), 
A.,  i,  360,  584. 
Badiation,  secondary,  from  compounds 
(McClelland  and  Hackett), 
A.,  ii,  413. 
experiment  to  show  the  fluorescent 
action    of,    caused    by    radium 
(Siegl),  A.,  ii,  260. 
Sadiation  intensity  of  positive  ions, 
relation    between     translation    and 
(Stark),  A  ,  ii,  514. 


Pjiotochemistry  : — 

a-Kays,  ionisation  produced  by  (Bron- 
son),  a.,  ii,  413. 
from   radium  and    from    substances 
rendered  active  by  radium  emana- 
tion, properties  of  (Becquerel), 
A.,  ii,  212. 
Bays,  0-,  /3-,  7-,  and  X-,  recombina- 
tion of  ions  from  (Kleeman),  A., 
ii,  720. 
a-  and  7-,  character  of  (Wigger), 
A.,ii,  139. 
n-Bays  (Mascart),  A.,  ii,  141. 

photographic    experiments    on    the 
action  of,  on  an  oscillating  spark 
(Gutton),  a.,  ii,  142. 
Becquerel  rays,  action   of,  on   water 

(Kohlkaitsch),  a.  ,  ii,  717. 
Canal  rays,  observations  on  (Rau),  A., 
ii,  642. 
spectrum  of  the  light  of,  in  hydro- 
gen   and    nitrogen    (Stap.k    and 
Hermann),  A.,  ii,  414. 
the  Doppler  effect  in  (Stark),  A., 
ii,  321. 
Moser    rays    (Piltschikow),   A.,    ii, 

414. 
Bbntgeu  rays,  secondary  (Bumstead), 
A.,  ii,  141  ;  (Barkla),  A.,  ii,  413. 
heating    efi"ect3     produced    by,    in 
different  metals  and  their  relation 
to  the  question  of  change  in  the 
atom  (Bumstead),  A.,  ii,  141. 
transformation    of,   into    secondary 
rays,  specific  action  of  metals  in 
the  (Hurmuzescu),  A.,  ii,  259. 
influence   of,  on   nitrogenous  meta- 
bolism and  on  the  blood  in  myelo- 
genous leucieraia  (Williams),  A., 
ii,  378. 
Badioactive   matter,  influence  of,  on 
the  absorption  of  nitiogen  by  organic 
substances     (Berthelot),    A.,    ii, 
645. 
Badioactive    sabstances,     ionisation 
ranges  of  o-rays  of  (Hahn),  A.,  ii, 
718. 
absorption  of  the  7-rays  of  (Eve), 

A.,  ii,  259. 
temperature  gradients  of  the  eartli 
due  to   (Konigsberoek),  A.,   ii, 
515. 
See  also  Actinium,  Lead,  Polonium, 
;3-Polonium,  Radioactinium, 

Radiotellurium,       Radiothorium, 
Thorium,  and  Uranium. 
Badioactivity,  definition  of  (SonADM), 
A.,  ii,  411. 
of  products  of  Etna  (Castorina), 

A.,  ii,  64. 
supposed,     of    hydrogen     peroxide 
(6.  and  A.  Dony),  A.,  ii,  644. 
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Photochemistry  : — 
Badioactivity  of  metals  and  tbcir  salts 
(Campbell),  A.,  ii,  411. 

of  Norwegian  and  Swedish  minerals, 
A.  E.  Nordenskiold's  inyestiga- 
tions  on  the  (Sjogren),  A.,  ii,  64. 

of  the  soil  and  mineral  waters  of 
Slinic,  Roumania  (Seveuix  and 
HuRMUZEScu),  A.,  ii,  593. 

of  springs.     See  under  Water. 

relation  between  the,  and  com- 
position of  uranium  compounds 
(McCoy),  A.,  ii,  142. 

of  uranyl  double  salts  (Marck- 
wald),  a.,  ii,  143. 

of  ashes  and  lava  from  the  recent 
eruption  of  Vesuvius  (Becker), 
a.,  ii,  515. 
Botation,  increase  and  reversal  of 
(Grossmanx  and  Potier),  A., 
i,  799. 

of  optically  actire  substances  (  Wal- 
DEN"),  A.,  ii,  257. 

of  iV-alkyl  derivatives  of  nialamide  in 
glacial  acetic  acid,  methyl  alcohol 
and  pyridine  solutions  (Frank- 
LAXD  and  Doxe),  T.,  1862;  P., 
236. 

of  alkylated  sugars  and  glucosides 
in  alkvl  haloid  solutions  (Irvixe 
and  Moodie),  T.,  1578  ;   P.,  204. 

of  menthyl  esters  of  Z-tartaric  and 
diacetyl-Z-tartaric  ac'ds  (Patter- 
sox  and  Kaye),  T.,  1884;  P., 
274. 

of  ,V-alkyl  derivatives  of  tartramide 

in  pyiidine,  methyl  alcohol,  and 

aqueous    solutions    (Fkaxklaxd 

and  Twiss),  T.,  1852  ;  P.,  285. 

Specifie  rotation  of  optically  active 

sutistances,  influence  of  temperature 

and   concentration  on  the  (Gross- 

MAXX  and  Wiexeke),  A.,  ii,  209  ; 

(Gros.smaxx  and  Potter),  A.,  ii, 

211. 
Botatory  power  and  molecular  weight 
in  solution,  supposed  relationship 
between  (PArrERSox),  A.,  ii,  61  ; 
(Walden),  a.,  ii,  209. 

specific,  of  organic  acids,  bases,  and 
carbohydrates  in  pyridine  and 
other  solvents  (HoLTz),  A.,  ii,  61. 

of  coloured  substances  (Guos-SM  AX  n), 
A.,  ii,  823. 

of  optically  active  nitrogen  com- 
pounds, effect  of  constitution  on 
(Thomas  and  JoxE.s),  T.,  280; 
P.,  10. 

of  sugars,  higher  alcohols,  and 
hydroxy-acids,  action  of  alkaline 
copfter  solutions  on  the  (Gross- 
mann),  a.,  ii,  823. 


Photochemistry  : — 
Botatory  power  of  sugars  and  other 
optically    active     hydroxyl     com- 
pounds,  action  of  alkaline   uranyl 
salts  on  (GuossM.iXx),  A.,  ii,  61. 
Mutarotation  of  sugars  (Taxret),  A. , 

ii,  137. 
Magnetic      rotation,     an     improved 
apparatus  for  measuring  (Perkin), 
T.,  608;  P.,  100. 
Befracjiive     index,    periodic    relation 
between     atomic     weights     and 
(Bishop),  A.,  ii,  137. 
of    crystallising    solutions    (MiERS 

and  Isaac),  T.,  413;  P.,  9. 
of    substances    dissolved     in    non- 
aqueous solvents   (CHfexEVEAiT), 
A.,  ii,  509. 
Befractive    properties    of   glucosides 
and   proteids,   change  of,  produced 
by    acids,    bacteria,    and     ferments 
(Obermayer  and  Pick),  A.,  ii,  100. 
Molecular    refraction    of    acetylenic 

couipouiuis  (.Moi'KKU),  A.,  ii,  1. 
Befractometric   analysis.     See  under 

Analysis. 
Dispersion  of   acetylenic  compounds 

(MuUREU),  A.,  ii,  1. 
Spectrum,  absorption,  of  a  crystal  in 
a     magnetic    held,    correlation 
between   the  variations   of  the, 
and     the      magnetic     rotatory 
polarisation  (Becquerel),  A., 
ii,  421. 
of  a  crystal  of  xenotime,  variations 
of,  in  a  magnetic  field  (Becque- 
rel), A.,  ii,  317,  421. 
of  a  new  gas  contained  in  the  atmo- 
sphere (Schmidt),  A.,  ii,  821. 
Spectra,  absorption,  relation  between 
chemical  constitution  and  (Stew- 
art  and    Baly),   T.,    489,   618 ; 
P.,  33,  85  ;  (Baly  and  Stewart), 
T.,      502;       P.,     34;       (Baly, 
Edwards,    and    Stewart),    T., 
614  ;   P.,  35  ;  (Baly,  Marsdex, 
and  Stewart),  T.,  966  ;  P.,  126  ; 
(Baly  and  Tlck),  T.,  982;  P., 
142. 
absorption    and    emission    lines  of 
gaseous     substances    (LoiiKXXZ), 
A.,  ii,  209. 
band  (Stark),  A.,  ii,  641. 
phosphorescence,      indicating      the 
existence       of       new      elements 
(C*eooke.s),  a.,  ii,  62. 
violet  and    ultra-violet    absorption 
spectra  of  complex  copper  com- 
piounds  (Byk),  a.,  ii,  317. 
of   the  rare  earths  ^Ckookes),  A., 
ii,  360,  713  ;  (Mabc),  A.,  ii,  360  ; 
(Lanolet),  A.,  ii,  713. 
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Photochemistry  : 
Spectra    of  the   elements   and   com- 
pounds, wave-length  tables  of  the 
(British  Association  Report), 
A.,  ii,  821. 
of  positive  ions  (Stark),  A.,  ii,  321. 
obtained  at  the  total  solar  eclipses 
of  1900,   1901,   and  1905,  deter- 
minations   of    wave-length    from 
(Dyson),  A.,  ii,  713. 
Spectroscopic  standards,  measurement 
of  the    wave-lengths    of   the    iron 
spectrum  for  the  establishment  of  a 
system  of  (Fabry  and    Buisson), 
A.,  ii,  641. 
Spectroscopy,  new  burner  for  (Riesen- 
FELD  and  WoHLERs),   A.,  ii,   59.3, 
804. 
Spectrum  analysis  (Fredenhagen), 
A.,  ii,  409. 
Photographic   development  and    films. 

See  under  Photochemistry. 
Photosynthesis     by     growing     plants, 
review   of   some  of  the  problems   of 
(Meldola),  T.,  749. 
Phrenosin  and  cerebron  (Thierfelder), 
A.,  ii,  183. 
Thudichum's,  identity  of,  with  Thier- 
felder's  cerebron  (Gies),  A.,  i,  871. 
o-Phthalaldehyde,  condensation  products 

of  (Thiele  and  Falk),  A.,  i,  750. 
Phthalaldehydes,  o-,  m-,  and^-,  prepar- 
ation   of    (Thiele,    GiJNTHER,    and 
Leopold),  A.,  i,  750. 
Phthalamic   acid,   acetyl    and    benzoyl 
derivatives  of  (TiTHERLEYand  Hicks), 
T.,  708;  P.,  106. 
Phthalanil,  4-amino-  (Bogert  and  Ren- 

shaw),  a.,  i,  510. 
Phthalazines  (Lieck),  A.,  i,  50. 
Phthaleins,   structure  of  (Silberrad), 
T.,  1793  ;  P.,  252. 
mineral   acid  salts  of   (Heller  and 
Langkopf),  a.,  i,  671. 
Fhthalic  acid,  influence  of  the  colouring 
matter  of  the  mother  liquor  on  the 
crystallisation  of  (Gaubert),  A.,   ii, 
152,  343. 
Phthalic  acid,   4-amino-,  methyl  ester, 
and   its    acyl  derivatives   (Bogert 
and  Renshaw),  A.,  i,  510. 
3-hydroxy-,  and  its  derivatives  (Robin- 
son), P.,  323. 
4-hydroxy-,  and  its  derivatives  (Bent- 
ley  and  Weizmann),  P.,  323. 
p-dihydroxy-,   and  its  anhydride  and 
imide  and  their  diacetyl  derivatives 
(Thiele  and  Guntheh),  A.,  i,  744. 
iwPhthalic  acid,  2-araiuo-,  and  its  salts, 
acetyl,    and    azo-derivatives,    and   2- 
iiitro-,  and  its  salts  and  methyl  ester 
(Noeltino  and  Gachot),  A.,  i,  181. 


Phthalic    anhydride,    condensation    of, 
with    dimethylhomocatechol   (Per- 
KiN  and  Weizmann),  T.,  1660. 
condensation  of,  with  epichlorohydrin 
in  presence  of  tertiary  bases  (Wein- 
schenk),  a.,  i,  90. 
Phthalidecarbozyltropeine  and  its  addi- 
tive salts  (Jowett  and  Hann),  T., 
363  ;  P.,  61. 
Phthalides,  Gabriel's  conversion  of,  into 

indanediones  (Eibner),  A.,  i,  588. 
Phthalimide,  acidic  constants  of  (Wood), 
T.,  1836. 
acetyl    and     benzoyl     derivatives    of 
(Titherley  and   Hicks),  T.,  708  ; 
P.,  106. 
Phthalimide,  bromo-  and  chloro-,  pre- 
paration of  (Badische  Anilin-  & 
Soda-Fab hik).  A.,  i,  182. 
d  ihromo-p-dihydroxy-,    dichloTO-p-di- 
hydroxy-,  and  p-dihydroxy-  (TlllELB 
and  Gunther),  A.,  ii,  744. 
Phthalimideozime  (Thiele  and  Falk), 

A.,  i,  752. 
Phthalonic  acid,  condensation  of,  with 
o-diamines  (Manuelli  and  Maselli), 
A.,  i,  308. 
Phthalyl  chloride,  condensation  of,  with 
pyrogallol  and  with  veratrole  (Perkin 
and  Weizmann),  T.,  1657. 
Phthalylacetylacetone,    transformations 
of,  and  its  oxime,  and  Phthalylacetone 
(Bulow  and  Deseniss),   A.,  i,   588, 
966. 
Phthalyl-semicarbazide    and    -^'-nitro- 
phenylhydrazide    (Bulow    and    De- 
seniss), A.,  i,  588. 
Physiological  action  and  chemical  con- 
stitution   (Marshall),    A.,    ii, 
788. 
relation  between,  in   the   tropeines 
(Jowett      and     Pyman),      P., 
317. 
of  aminoalkyl  esters  (Riedel),  A.,  i, 

843. 
of  bases   from  ox  muscle  (Kutscher 
and  Lohmann),  A.,  ii,  877. 
Phytin,  acid  of,  physiological  action  of 
(Mendel  and   Underuill),   A.,    ii, 
789. 
Phytosterol  (m.p.  136-137°)  from  Erio- 
dictyon     californicum     (Powkk    and 
TuTiN),  A.,  ii,  885. 
Phytosterol,   fatty  esters  of  (Jaeger), 

A.,  i,  742. 
Phytosterols,  new  colour  reaction  of  the 

(OnoLENCJHi),  A.,  ii,  311. 
a-Picoline,   action   of  fornialdehydo  on 

(Lipp  and  Zirngibl),  A.,  i,  381. 
Picramic  acid,  interaction  of,  with  potass- 
ium cyanide  (Bouschk  and  Hkydk), 
A.,  i,  15. 


I>.'DEX  OF  SUBJECTS. 


1209 


Picric  acid,  existence  of,  in  two  different 
forms   V.  Georgievics),  A.,  i,  420; 
(SOMMERHOFF  ,  A.,  i,  658. 
colour  and  constirutioa  of  (v.  Geobgie- 

vics).  A.,  i,  420. 
behavioor  of  homologous  cyclic  com- 
poonds     towards    (HorJiASS    and 
Arxoldi),  a.,  i,  154. 
mercury  compounds  of  (HAjrrzscH  and 

ArLD>  A.,  i,  471. 
estimation  of  (Fedeb),  A.,  ii,  809. 
Picric  add,  evano-,  and  its  aniline  salt 

(BoRSCHE  and  <!iAHETZ),  A.,  i,  957. 
Picryl  chloride,  reaction  of,  with  phenyl- 
hydrazones  of  aliphatic  aldehydes  and 
ketones    (CirsA    and    Agosti>'ELLI), 
A.,i.  892. 
Pigeons,  feeding  experiments  on  (Jacob), 
A.,  ii,  561. 
eggs  of.     See  Eggs. 

micro-organism  from  the  exertment  of 

(ULPi.\siandL'iXGOLA>Ji),A.,ii,lS9. 

Pigment,    brown,  of   Phaeophycese   and 

Diatoms  (Molisch),  A.,  ii,  113. 
Pigments      of     diatom-chromatophores 
(Kohl),  A.,  ii,  571. 
green,    of    ripe    seeds,    spectroscopic 
study  of  (LrBiMEXKo),  A.,  ii,  624. 
Pigi,  composition  of  the  fat  of,  fed  on 
oil  meals  (Farxsteikeb,  Lexdrtch. 
and  Buttexbeeg),  A.,  ii,  200. 
urine  of.     See  under  Urine. 
<^-Pimaric  acid    Vf>terberg),  A.,  i,  '.'■_'. 
Pinacolin,    C3,)H;,0X.j,   and    its    hydro- 
chloride,    *  -  'ram-^thyldiamino- 
tetraphen;  glycol     (Will- 
stattef.  ;'-:    .              I  ANN),  A.,  i,  931. 
Pinacolin  and  its  derivatives,  constitu- 
tion of  (Delacre),  a.,  i,  476, 
some  synthetical  reactifois  of  (Hxxrt), 
A.,  i,  618. 
Pinacoljl   alcohol  and  its  acetate  and 

bromide    Delacre),  A.,  i,  476. 
<<;r(. -Pinacolyl  alcohol  (Delacre),  A.,*!, 

784. 

Piaacoljl   alcohols,  sec.- and  feri.-,  and 

their  separation  (Delacre),  A.,  i,  921. 

Pinacoae    from     ethyl    propyl    ketone, 

action  of  dilate  solphoric  acid  on 

(GoLOBEBGKR  and  Tandler),  A.,  i, 

58. 

CiaHaOj,   from   phenyl   etbjl  ketone 

(STBB.V),  A.,  i,  271. 
CBH9O4,     from     the     reduction     of 
cjelopentadienebenzoqoinone     (Al- 
brzcht),  a.,  i,  676. 
CjgHj^O^    from    2:5-dimethox7benzo- 
phenone  (KArrrMANN  and  Gbox- 
BACH),  A.,  i,  2S5. 
CjiH^Oj     (or    C„HgoO,),    from    the 
retJuction    of    cholestenone    (Wix- 
vxvi],  A.,  i,  174- 


Pinaw—     {UtrametkyUtkjfUme    gbfeoli, 
preparation   of  (HollexakX  ^i   K 

619. 
Pine,  Xorwaj.     See  Pinus  resuumu 
Pin*  oil,  estimation  of  petr(deQn^  petrol 

distillates,  and   beoaene  in  (Bohxe>, 

A.,ii,  583. 
Pinene,    some  deriratires  o{  (Lxach), 
P.,  137. 

amino«licarboxylJ£  acid  fnm,  pmar- 
ation  of,  and  its  hydroeluande, 
nitrate,  acid  oxalate,  ct^per  vlt, 
ethyl  tster  and  its  hydrochlotide, 
and  acetyl  derivative  (Tildes  and 
Bltther),  T.,  1563  ;  P.,  255. 

chlorohjdrochlorides  (Frankforteb 
and  Frart),  A.,  i,  970. 

hydrodiloride  {bomyl        chL/ruie) 

(Hesse),  A.,  i,  375. 

nitrolamiae  and  its  additive  salts  and 

acetyl,  dibenzoyl,  and  diphenylcarb- 

amide  doivatives,  and  its  reaetkas 

with  aldehydes  (Leach),  P.,  304. 

d-tiaiam  from  tlw  oil  innn  the  fruit  of 

Piltaspgntm  vmdiilatmm  (Power  and 

TuTiN),  T.,  1086  ;  P.,  170. 
Pinene  series,  researches  in  the  (W.4.L- 

LACH,       ESGELBRECHT,       I»AAC,      and 

J.iGER),  A.,  i,  68-3. 
Pinoeamphone    and  its  dibromide  and 
oxidation    (Wallach    and     Excel- 
brecht),  A-.i,  684. 
Pinocamphylamine.     See  Dihydropinjl* 

amine. 
Pinocarveol  and  Piaoearvsne,  prepara- 
tion and  reactions  of  (Waixach  and 
Jager),  a.,  i,  683. 
Pinus  AbiOj   resin    adds    from     (Kla> 
aox  and  Kohler),  A.,  i,  100. 
terpenes  from  the  resin  of  (Aschan), 
A.,  i,  442,  SMw 
Pinus  wuuitimmt  ofl  from  the  bods  of 

(BKLUun),  A.,  i,  Sao,  525. 
Pimu  PuuOy  direet  action  of  li|^t  on  the 
txamfonnation  of  sugars  absorbed  by 
the  yoong   plants  oif  (LrnufENKoX 
A.,ii,  882. 
Pinus  resmcan,  oleo-ieain  and  terpenes 

fnnn  (FBAXKroBTXa),  A.,  i,  971. 
Pimtu  tjftvatriSf  cf-ptoMkric  add    fnm 
(Tk^txkbbbo),  iL,  1,  92. 
terpenes  from  the  resin  of  (AschasX 
A.,  i,  442,  9S6. 
Piperaaine     benzoate     and     salicylate 

(AsTRic),  A.,  i,  309. 
Pipcridina,  preparatkm  of  pore,  and  its 
acetyl  deriTstire  and  additive  salts 
(VoRLAKPEB  and  Walus),  a.,  i, 
764. 
tertiary  and  qnatemary    bases    fn^m 
(Gabriel  ai  : 
Piperidin*,  cyanu  
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Piperidinium  cyanide  (Peters),  A.,  i, 

817. 
Piperidino-.     See  Piperidyl-. 
^-Piperidyl-yS-amyl-,      -t>-hexyl-,      and 

-S-phenyl-acrylonitriles  (Moureu  and 

Lazennec),  a.,  i,  956. 
Piperidylcrotonic      acid,      ethyl    ester 

(Fei.st\  a.,  i,  332. 
A^-Piperidylmethyl-alkyl-     and     -aryl- 

amides       (Einhorn,       Bischkopff, 

Szelinski,  Seiiuri",  andSpRONGERXs), 

A.,  i,  246. 
Piperidylmethyldiethylcarbinol    (SiJss- 

kind),  A.,i,  133. 
y8-Piperidyl-;8-phenylacrylic  acid,   ethyl 

ester  (Moureu  and  Lazennec),  A.,  i, 

957. 
Piperidyl-m-phenyl-dicarbamide,  -diure- 

thane  and  -4-iiitrophenyl-2-uretliane 

(Si'iEGEL     and    Utermann),    A.,    i, 

882. 
j3-Piperidyl-)8-phenyl-a-lactic  acids,  iso- 
meric  (Erlenmeyer  and    Barkow), 

A.,  i,  237. 
Fiperonal  {piperonaldehyde),  electrolytic 
reduction  of  (Law),  T.,  1514,  1526; 
P.,  237. 

action  of  hydrogen  chloride  on  :  a 
two-component  three-])hase  system 
(Moore),  A.,  i,  855. 

amino-    and    nitro-,    constitution    of 
(Mameli),  a.,  i,  93. 
Piperonaldehydei^rmitrophenylhydr- 

azone  (CiusAand  Agostinelli),  A.,  i, 

892. 
Piperonylic    acid,    amino-    and   nitro-, 

constitution  of  (Mameli),  A.,  i,  93. 
Piperonylideneresacetoplienone  di- 

methyl   ether    (Perkin    and    Weiz- 

wann),  T.,  1653. 
)3-Piperonyl-a-methyIglycidic  acid, 

t-thyl  ester  (Darzens),  A.,  i,  137. 
PiperonyWinitrometliane        and        its 

metallic  derivatives  (PoNZio),    A.,   i, 

736. 
Piperonyloin,  electrolytic  oxidation   of 
(Law),  T.,  1447;  P.,   197. 

electrolytic   reduction   of  (Law),    T., 
1519,  1526  ;  P.,  237. 
Piper    Volkensii,  oil  of  (Schmidt   and 

Weilinoek),  a.,  i,  299. 
Pipette,  new  automatic  (Stein),  A,,  ii, 

797. 
Pitch,    mineral,    from    Ijebu     District, 

Lagos,  A.,  ii,  235. 
Pipitzahoic  acid,  extraction,  properties, 

and  reactions  of  (Sandeks),  P.,  134. 
PiUosporum  tmdulatuin,  constituents  of 

the   essential   oil    from    the    fruit    of 

(Power  and   Tutin),  T.,   1083;   P., 

170. 
Pituitary  feeding.     See  Feeding. 


Pivaloin  (Bouveault  and    Locquin), 
A.,  i,  783. 
steric    hindrance    in     derivatives     of 
(Bouveault  and  Locquin),  A.,  i, 
784. 
Placenta,    chemistry  of   the    (Cramer 
and  Lockhead),  A.,  ii,  781. 
enzymes     of     the      (Charrin      and 
Goupil),  a.,  ii,  294. 
Placental  blood.     See  under  l>lood. 
Placodiolic  acid  (Zopf),  A.,  i,  672. 
Plant  sap  of  an  oleaginous  plant,  varia- 
tions in  the  nitrogen  and  phosphoric 
acid  of  the  (Andk£),  A.,  ii,  385. 
Plant  tissues,  estimation  of  betaiue  and 

choline  in  (StanM),  A.,  ii,  700. 
Plants,     structure     of,     developed     in 
presence  of  light,    without   carbon 
dioxide  and  with  organic  substances 
(Molliard),  a.,  ii,  117. 
effect  of  sterilising  soil  on  the  develop- 
ment of  (Schulze),  A.,  ii,  796. 
new  nutritive  solution  for  (von   der 

Crone),  A.,  ii,  191. 
action   of  alkalis   on    (Einecke    and 

Pfeiffer),  a.,  ii,  480. 
physiological     action    of    copper-lime 
mixture     on     (Ewert),     A.,      ii, 
387. 
action  of  manganese  on  (Salomone), 

A.,  ii,  792. 
action  of  nitrites  on  (Stutzer),  A.,  ii, 

570. 
assimilation      by,      during     different 
periods     of    growth     (Wilfarth, 
RoMER,  and  Wimmer),  A.,  ii,  44. 
a-:similation  of  potassium  and  sodium 
by  (Pfeiffer,  Einecke,  Schneid- 
er, and  Hieper),  A.,  ii,  385. 
a  green  organ  of,  devoid  of  assimilatory 

power  (Friedel),  A.,  ii,  481. 
injurious  action  of  acetates  and  form- 
ates on  (Ai^o),  A.,  ii,  887. 
importance  of  formaldehyde  as  a  dis- 
infectant for  (Kock),  a.,  ii,  887. 
work  of  respiration  enzymes  of,  under 
different  conditions  (Palladin),  A., 
ii,  570. 
formation     of     different     respiration 
enzymes  depending  on  the  stage  of 
development  of  (Palladin),  A.,  ii, 
481. 
origin  of  alkaloids  iu  (Pictbt),  A. ,  ii, 

884. 
cyanogenesis  in  (Hi?;rissey),  A.,  i, 
31;  ii,  882;  (Robertson  and 
Wynne),  A.,  ii,  112  ;  (Guionard), 
A.,  ii,  118,  119,  301,  795  ;  (Kohn- 
Abrest),  a.,  ii,  625;  (Dunstan, 
Henry,  and  Auld),  A.,  ii,  794, 
795;  (HAbeut;  JiTsciiy),  A.,  ii, 
882. 
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Plants,  composition  of  tlie  liquids  whicli 
circulate     in     {An'Dk£),      A.,      ii, 
192. 
formation    and  physiological  r6le    of 
pentosans  in  (Calabresi),    A.,  ii, 
883. 
flowering,    oxidising    power     of    the 
absorbent  surfaces  of  the   roots  of 
(Raciborski),  a.,  ii,  45. 
frozen,  chemical  processes  in  (Gorke), 

A.,  ii,  793. 
garden,     stimulating     influence      of 
sodium   fluoride  on  (Aso),   A.,  ii, 
889. 
gramineous  and  leguminous,  probable 
causes  of  the  differences  in  the  rela- 
tions between  the  nutrition  of  (Lem- 
mermann),  a.,  ii,  480. 
gieen,  development  of,  grown  vrithont 
carbon   dioxide   in   artificial   soil 
containing  amides  (Lefh:vre),  A,, 
ii,  116. 
amide   nutrition   of,    in  absence  of 
carbon  dioxide  (LEFfcVRE),  A.,  ii, 
116,  245,  791. 
changes  in    the    nitrogenous    con- 
stituents of,   in  absence  of  light 
(Kiesel),  A.,  ii,  882. 
mechanism  of  carbon  assimilation  in 
(Usher  and  Priestley),  A.,  ii, 
299,  881. 
higher,  action  of  phosphoric  acid  on 

(von  der  Crone),  A.,  ii,  191. 
Belgian,    cyanogenetic    glucosides    in 

some  (Jitschy),  A.,  ii,  882. 
medicinal  and  useful,  of  Brazil  (Peck- 

OLT),  A.,  ii,  484,  701,  794. 
detection  of  glucosides  in,  by  means 
of  emulsin  (Bourqcelot),   A.,   ii, 
386. 
Plaster  of  Paris  (Moye),  A.,  ii,  447  ;  (dk 

Foi'.ckand),  a.,  ii,  852. 
Flatinocyanides,  some  new  (Levy  and 

SissoN),  T.,  125. 
Platinom,     influence    of    very    strong 
electromagnetic  fields  on  the  spark 
spectra  of  (Purvis),  A.,  ii,  421. 
catalytic    power     and     electromotive 
force    of    (Brisghesti),     A.,     ii, 
426. 
boiling  of  (Moissan),  A.,  ii,  175. 
sublimation    of,    below    its     melting 
point  (Guntz  and  Bassett),  A.,  ii, 
93. 
ditfusion    of   hydrogen    through    hot 

(Winkelmaxn),  a.,  ii,  336. 
attack  of,  by  sulphuric  acid  (Del£- 
pine),  a.,  ii,  24,  93,  289  ;  (Quen- 
nessen),  a.,  ii,  551. 
I  compounds  of,  with  ethylenedianiine 
(Grossmann  and  ScuCck),  A.,  i, 
485. 


Platinum  alloy  with  iridium,  action  of 
hot  sulphuric   acid  on,  in  presence 
of  ammonium  sulphate  (Del£pine), 
A.,  ii,  289. 
with  silver  (Thompson  and  Miller), 
A.,  ii,  764. 
Platinum  bases,  constitution  of  (Jorgev- 
8En),  a.,  i,  338  ;  (Jorgensen  and 
Soressen),  a.,  ii,  289. 
a   new  red   compound  isomeric   with 
Magnus'  green  salt  (Jorgensex  and 
Sorenskn),  a.,  ii,  289. 
Hydrozyloplatidiammine        sulphate 

(Tarugi),  a.,  ii,  618. 
Platinoas  salts  of  organic  acids  con- 
taining sulphur  (Ramberu),  A.,  i, 
791. 
Platinum    and    gold,   detection    of,   in 
inorganic  analysis  (Petersen),  A.,  ii, 
583. 
Platinum  black,  some  catalytic  actions 

of  (Loew  and  Aso),  A.,  ii,  862. 
Platinum  gauze  for  contact  action   in 
organic  ultimate  analysis  (Heraeus), 
A.,  ii,  900. 
Platinum  metals,  analysis  of  (Orlofe), 

A.,  ii,  632. 
Pleuronectes  eggs.     See  under  Eggs. 
Plumbates.     .See  under  Lead. 
Plumbogummite  from  the  diamantiferous 

siiuJs  of  Brazil  (HrssAK),  A.,  ii,  768. 
Pneumonia,  acute,  opsonic  content  of  the 
scnim  in  the  course  of  (Macdonald), 
A.,  ii,  296. 
Poison,  amounts  of,  necessary  for  killing 
a  given   weight  of   living   substance 
(Bokorny),  a.,  ii,  383. 
Poisoning  by  copper,  can  small  amounts 
of  copper   induce   chrouic?    (ToYO- 
naga),  a.,  ii,  879. 
by  hydrocyanic  acid  (de  DoMlNlcis), 

A.,  ii,  879. 
by  hydrogen  phosphide  by  means   of 
ferrosilicon   (Leuxkering),  A.,   ii, 
664. 
by  lysol  (Blumenthal),  A.,  ii,  879. 
by  eating  the  seeds  oiPhaseolus  lunatus 
(Robertson  and  Wynne),  A.,  ii, 
112. 
by    phosphorus    (Abderhalden    and 
SCHITrE.NHEL.M),  A.,  ii,  878. 
the    relation   between   tlie    fat  and 
carbohydrates     of    the    body    in 
(Mohk),  a.,  ii,  474. 
by  Teronal,  detection  of  (G.  and  H. 
Frericus),  a.,  ii,  379. 
Poisons,    quantitative    action    of    (Bo- 
korny), A.,  ii,  296,  297. 
reaction  of  cells  and  nerve-endings  t) 

(Lanoley),  a.,  ii,  111. 
action   of,   on  adult    and   embryonic 
fundult  (Sollmann),  A.,  ii,  476. 
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Polarisation.  See  under  Electrochemistry 

and  Photochemistry. 
Pollen,  action  of  alkaloids  on  (Coupin), 

A.,  ii,  384. 
Poloniam  and  radiotellurium  (Marck- 
avald),  a.,  ii,  721. 
time  constant  of  (Cukik),  A.,  ii,  323. 
diminution  of  the  radioactivity  of,  with 

time  (Cukie),  A.,  ii,  143. 
radiations  emitted  by  (Ewees),  A,,  ii, 

322. 
absorption  of  a-rays  from  (Levin),  A., 

ii,  595. 
production  of  secondary  rays  by  a-rays 

from  (Logeman),  A.,  ii,  721. 
rays,  relative  absorption  of  the  rays  of 
radium  and  (Rie<;ke,  Retschinsky, 
and  WiGGEii),  A.,  ii,  63. 
)8-Polonium  (Gieskl),'A.,  ii,  212,  260. 
Polyazo-compounds  (Kalle  &  Co.),  A., 

i,  324. 
Polygala  Senega,  oil   from   the   root  of 

(Schkoedek),  a.,  ii,  132. 
Polyglycine  esters,  action  of  nitrous  acid 
on  (CuKTius  and  Dauapsky),  A.,  i, 
403 ;  (CuRTius  and  Thompson),  A., 
i,  403,  404. 
Polymerisation  of  liquids  (Bogdan),  A., 

ii,  274. 

Polymethylene  series,  velocity  of  chemical 

change  in  the  ( Menschutkin),  T.  ,  1 532 ; 

P.,  203. 

Polymolybdates.  See  under  Molybdenum. 

Polynitro-compounds,  aliphatic  (Meisen- 

HEiMEK  and  ScHWARz),  A.,  i,  618. 
Polyorchis.     See  Jelly-fish. 
Polypeptides,  amino-acids,  and  proteids 
(Fischer),  A.,  i,  324. 
synthesis  of  (Fischer  and  Suzuki), 
A.,  i,   73 ;   (Fischer),  A.,    i,   145, 
808. 
behaviour  of  different,  towards  pancreas 
and  stomachic  juices  (Fischer  and 
Abderhalden),  a.,  ii,  99. 
See  also  Peptides. 
Polysaccharides  from  lichens  and  marine 
algae,  digestibility   and   utilisation   of 
(Saiki),  a.,  ii,  870. 
Position  isomerism,  relation  of,  to  optical 
activity  (Con ex  and  Zortman),  T.,  47  ; 
(Cohen   and  Ar.mes),  T.,  454,  1479  ; 
P.,  74,  241. 
Positive  column,  method  for  determining 
the  temperature  and  conductivity  for 
heat  of  the  (Lilienfeld),  A.,  ii,  653. 
Potable  water.     See  under  Water. 
Potash  apparatus  (Rupp),  A.,  ii,  802. 
Potash  bulbs,   Liebig's,  modification  of 
(ViLLiER.s),  A.,  ii,  633. 
new  (Acree),  A.,  ii,  304. 
Potasaammonium  (Joan.nis),  A.,  ii,  161 ; 
(Ruff  and  Gei.sel),  A.,  ii,  228. 


Potassium,  atomic  weight  of  (Richards 
and  Stahler),  A.,  ii,  848. 
oxidation  by  burning  (Hofmann  and 

Hiendlmaier),  a.,  ii,  747. 
relation   of,    to    sodium    in    soil    and 
solution  cultures  (Breazeale),  A., 
ii,  891. 
Potassium  salts,  isomorphism  of,  with 
sodium     salts     (Kurnakoff     and 
Schemtschuschny),  a.,  ii,  443. 
manurial  value  of  (Voelcker),  A.,  ii, 
888  ;    (Aso  ;    Namikawa),  A.,    ii, 
891. 
Potassium  borates  (Atterberg),  A.,  ii, 
281  ;  (DuKELSKi),  A.,  ii,  610. 
bromide,  chloride,  and  iodide,  electri- 
cal conductivities  of,  in  ettiyl  and 
methyl  alcohols  (Stenqui.st),  A., 
ii,  827. 
assay  of  officinal   (Cormimboeuf), 

A.,  ii,  395. 
iodide,    and    persulphate,    reaction 
between,  and   its  application    in 
medicine  (Merk),  A.,  ii,  436. 
bismuth  bromide  and  chloride  (Aloy 

and  Fr]£bault),  A.,  ii,  550. 
chlorate,  simple  j)roces3  for  the  con- 
tinuous electrolytic  preparation  of 
(Wallace),  A.,  ii,  748. 
and  nitrate,  isomorphism  of  (Her- 

bette),  a.,  ii,  660. 
action  of  hydrochloric  acid  on  (  Kolb), 
A.,  ii,  15  ;  (Dixz),  A.,  ii,  155. 
chloride,    compounds    of,    with    lead 
chloride  (Lorenz  and  Ruckstuhl), 
A.,  ii,  853. 
chromate,  equilibria  between  barium 
carbonate  and  sulphate  (Scholtz 
and  Abegg),  A.,  ii,  602. 
and  dichromate,  behaviour  of  sulphur 
towards  (Bruckner),  A.,  ii,  364. 
iodide,  conductivity  and  viscosity  of 
solutions  of,  in  mixtures  of  acetone 
with  methyl  alcohol,  ethyl  alcohol, 
and  water  (Jones  and  Bingham), 
A.,  ii,  66. 
^o/yiodide  (Abegg  and  Hamburger), 

A.,  ii,  748. 

permanganate,     mechanism     of     the 

reduction  of,  and  kinetics  of  the 

reaction  between,  and  formic  acid 

(SKRABALand  Preiss),  A.,ii,  658. 

solubility  of  (Baxter,    Boylston, 

and  Hubbard),  A.,  ii,  856. 
action  of  formaldehyde  solution  on 
(Fraxkforter  and  West),  A.,  i, 
929. 
action    of    hydrazine    sulphate    on 

(Mkdri),  a.,  ii,  628. 
action  of  liydrochloric  acid   on,  in 
presence     of      inorganic      salts 
(Brown),  A.,  ii,  31. 
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Fotastium,    ^Termanganate,     germicidal 
action  of  (Garkek  and  Kixg),  A., 
ii,  245. 
nickelo-nickelite       (Hofmaxn      and 

Hiendlmaier),  a.,  ii,  747. 
nitrate,     electrolysis     of    (Couch  et, 
ScHLOssEK,  and  Dupabc),  A.,  ii, 
749. 
assay  of  (Bexsemann),  A.,  ii,  307. 
estimation  of,gravimetrically,in  meat 
(PAALandMEHRTEXs),  A.,ii,  898. 
estimation  of  nitrogen  in  (van  Dam), 
A.,  ii,  898. 
cobaltinitrite  {Fischer's    salt)  and  its 
decomposition  by  heat   (Ray    and 
Gaxguli),  T.,  551  ;  P.,  40. 
aluminium  phosphate,  hydrated.     See 

Palmerite. 
sulphate,    double  salt   of,  with  anti- 
mony sulphate  (Metzl),   A.,   ii, 
174. 
and  sodium  sulphate,  mutual  rela- 
tionship   of    (vax't    Hoff    and 
Barschall),  a.,  ii,  666. 
iridium  sulphate  (Deli^pine),  A.,  ii, 

551. 
pcj^ulphate,      interaction     of,      with 
hydrogen  peroxide  (Friend),  T., 
1092  ;  P.,  161. 
behaviour  of,  with  certain  salt  solu- 
tions (Pajetia),  a.,  ii,  850. 
Potassimn  organic  componnds,  insoluble, 
in  wood  charcoal  (Berthelot),  A., 
ii,  117. 
Potassiom    cyanide,     action    of,     on 
pulegone      (Clarke    and    Lap- 
worth),  T.,  1869;  P.,  285. 
action  of,  on  sodium  di-  and  tetra- 
thionates  (Gutmann),  A.,  i,  149. 
ethylxanthate,  reaction  between,  and 
acid  chlorides    (WiLLCox),    A.,    i, 
726. 
ferricyanide.rednctionof  (Venditori), 

A.,  i,  486. 
ferrocyanide,      action     of    light      on 
(Foster),  T.,  912  ;  P.,  136. 
detection  and   precipitation   of  the 
ferrous  iron  in  aqueous  solutions  of 
(Haber),  a.,  i,  149. 
mercuric  ferrocyanide  (Fernekes),  A., 

i,  149. 
thiocyanate,  action  of  certain  gases  on, 
at  high  temperatures  (Kilbaurr), 
A.,  i,  405. 
action  of,  on  imide  chlorides  (John- 
son and  McCollcm),  A.,  i,  768. 
PotaMinin,  estimation  of  (Reoel),  A., 
ii,  631. 
estimation    of,    by   Tarugi's    method 

(Pajetta),  a.,  ii,  804. 
estimation  of,    in    hydrochloric    acid 
soil  extracts  (NzcbaCbr),  A.,  ii,  52. 


Potassiom,  estimation  of,  in  potassium 
salts  and  mixed  manures  (Kling  and 
Excels),  A.,  ii,  580. 
Potatoes,  amount  of  solanin  in  (Wint- 

GEXi,  A.,  ii,  701. 
Potentials.    See  under  Electrochemistry. 
Pozzuolana     and    its    technical    value 
iGiORGis  and  Gallo),  A.,  ii,  447. 
volcanic,    determination    of   the  hy- 
draulic value  of  (Maxzella),  A.,  ii, 
493. 
Praseodymium,    arc    spectra    of  (Ber- 

tkam),  a.,  ii,  410. 

Praseodymiom  salts,  absorption  spectra 

of  solutions  of  (Langlet),  A.,  ii,  713. 

Praseodymium  chloride (Matignon),  A., 

ii,  675. 

absorption  spectra  of  (Rech),  A.,  ii, 

410. 
and    lanthanum    and     neod3rmium 
chlorides,  physiological  action  of 
(Dryfcss    and    Wolf),   A.,    ii, 
473. 
Precipitates,  application  of  the  pykno- 
metric  method  for  the  determination 
of  the  weight  and  volume   of,  sus- 
pended in  liquids  (Gillot  and  Gros- 
jean),  a.,  ii,  488. 
filter  tubes  for  collection  of  (Pexfield 
and  Bradley),  A.,  ii,  488. 
Precipitin  anti-sera  and  their  standard- 
isation (Welsh  and  Chapman),  A.,  ii, 
688. 
Precipitin  reaction,    nature    of  (Ham- 
BUKGER  and  Arrhexics),  a.,  ii,  559. 
Precipitins     produced    by    chemically- 
allied    proteids    (Obermayer    and 
Pick),  A.,  ii,  559. 
action  of  (Oberhayer  and  Pick),  A., 

ii,  98. 
of    snake    antivenoms    and     antisera 
(Hunter),  A.,  ii,  113. 
Precipitations,      amorphous       (Strom- 

hoi.m),  a.,  ii,  343,  344. 
Preservatives,  harnifulncss  of  sulphur- 
ous acid  and  sul]>hites  as  (Jacobi  and 
Walbaum),  a.,  ii,  465  ;  (Walbaum), 
A.,  ii,  567. 
Preserved    food,   bacteri.!   of  "blown" 
tins  of  (Cathcart),  A.,  ii,  699. 
meat.     See  under  Meat. 
Pressure  regulator  (Villiers),  A.,  ii, 

277. 
Privet,    detection     and     estimation    of 
svringin    in    the    various    organs    of 
(VlNTILE-SCO),  A.,  ii.  701. 
Pro-invertase  and    reversibility  of  the 
inviTtasc  in  Mucor  (Pantanelli),  A., 
ii,  6-23. 
Propaldehydephenylhydrazone,  re- 

actions of,  with  picryl  chloride  (ClUSA 
und  Agostinelli),  A.,  i,  892. 


1214 


IXDEX   OF   SUBJECTS. 


Propane,  y8-chloro-;8-iiitro-  and  ;8-chloro- 
yS-nitroso-  (PoNZio),  A.,  i,  482. 
trihromo-,   action  of,    on  the   sodium 
derivative  of  ethyl  malocate  (Per- 
Kix  and  Simonsen),  P.,  133. 
c7/c?oPropane-l-carboxylicacid,  1-cyano-, 
ethyl      ester,      and      its      hydrolysis 
(Barthk),  a.,  i,  175. 
Propanedicarboxylic    acids.      See     Di- 
methyhnalonic  acid,  Glutaric  acid,  and 
Methylsuccinic  acid. 
c?/c?oPropane-l:l-dicarboxylioacid,ethyl 

ester  (Barthe),  A.,  i,  175. 
Propanepentacarboxylic  acid.     See  Di- 

carboxytricarballylic  acid. 
Propenyl   alcohol,    action   of    hydrogen 

chloride  on  (Michael),  A.,  i,  781. 
2J-isoPropenyl''e;;rabromophenol,   a-mono- 
and    adi-hromo-,    and    their     acetyl 
derivatives    (Zincke   and    Gruters), 
A.,  i,  173. 
tsoPropenylpbenol,       bromoderivatives 
and  their  acetyl  compounds  (Zincke), 
A.,  i,  737. 
isoPropenyltrimethylcycZopentene.      See 

Trimethyh'sopropenylci/cfopentene. 
Propioin   and  its  acetyl   derivative   and 
semicarbazone       (Bouveault        and 
Locquin),  a.,  i,  782. 
Propionamide.a-  and/8-amino-(FRANCHi- 

MONT  and  Friedmann),  A.,  i,  71. 
Propione.     See  Diethyl  "ketone. 
Propionic  acid,  amino-.     See  Alanines, 
rfiamino-,  resolution  of  (Fischer  and 
Jacobs),  A.,  i,  807. 
dipeptide  of,  and  its  salts  (Fischer 
and  Suzuki),  A.,  i,  73. 
a;8-rftamino-,    optically   active    (Neu- 

BERG  and  Ascher),  A.,  i,  937. 
a-bromo-,  active  components  of  (Ram- 
berg),  A.,  i,  923. 
ethyl    ester,    action    of   zinc    on    a 
mixture  of,  with  cinnamaldehyde 
and  with  salicylaldehyde  (Baiua- 
kowsky),  a.,  i,  178. 
a-chloro-,  ethyl  ester,  condensation  of, 
with  aldehydes  (Darzens),  A., 
i,  137. 
condensation    of,    with     ketones 
(Darzens),  A.,  i,  62. 
a-hydroxy-.     Sec  Lactic  acid. 
)8)3-c?ir)itro-,     methyl     ester,    and     its 
potassium      derivative       (Mkisen- 
heimer    and    Schwarz),    A.,     i, 
618. 
Propionitrile,    orthobaric    densities    of, 
to   the    critical    point    (Ter-Gaza- 
rian),A.,  ii,  423. 
dinxtxo-,  and  its  salts  (Meisenheimeu 
and  S<;uwarz),  A.,  i,  618. 
/-Propionyl-f^alanine,  i)romo-  (Fischer 
and  Kaske),  A.,  i,  457, 


Z-Propionylglycylglycine,  bromo- 

( Fischer),  A.,  i,  810. 
Propionylisatin  (Meyer),  A.,  i,  108. 
Propionylpropionic    acid,    ethyl    ester, 

derivatives      of      (Emmebling      and 

Kkisteller),  a.,  i,  623. 
Propionylpyruvic    acid    and    its    ethyl 

ester  (Diels,  Sielisch,  and  MtJLLER), 

A.,  i,  438. 
PropiophenoHe    {phenyl    ethyl    ketone), 
])iuacone  from  (Stern),  A.,  i,  271. 

amino-  and  nitro-derivatives  (Coman- 
DUCCI  and  Pescitelli),  A.,  i,  965. 
Propoxide,  -sodium,  action  of,  en  cam- 
phor at  a  high  temperature  (Haller 

and  Minguin),  A.,  i,  594. 
;8-Propoxy-i8-pbenylacrylonitrile,     syn- 
thesis of  (Moureu  and   Lazennec), 

A.,  i,  241. 
MoPropyl  alcohol,  a-chloro-  (Michael), 

A.,  i,  781. 
t'soPropylaniline,   2-A-di-  and  2:i:Q-tri- 

nitro-  (Mulder),  A.,  i,  492. 
7i-Propylarsonic  acid  and  its  magnesium 

salt    and    ?i-Propylarsine    disulphide 

(DEHNand  McGrath),  A.,  i,  341. 
^-isoPropylbenzylidenerhodanic        acid 

(Bargellini),  a.,  i,  536. 
Propyl-camphol     and    its    acetate    and 

-camphor    (Haller    and    Minguin), 

A.,  i,  594. 
Propylene,  aa-tZichloro-,  action  of  sodium 

on  (S.MEDLEY),  p.,  158. 
Propylene    oxide,    action    of   hydrogen 

chloride  on  (Michael),  A.,  i,  781. 
afl-Propylene       phthalate,       7-chloro- 

(Weinschenk),  a.,  i,  91. 
Propylenediamine,  compounds  of,  with 
chromium  salts  (Pfeiffer,  Basci, 
Gassmann,  Haimann,  andTRiESCH- 
mann),  a.,  ii,  616. 

compounds  with  palladium  (Gutbier 
and  Woernle),  A. ,  i,  805. 
Propylenedicarboxylic   acid.     See  Glu- 

taconic  acid. 
Propylenepentacarboxylic     acid.       See 

Dicarboxyacoiiitic  acid. 
Propylenetetracarboxylic      acid.       See 

Dicarboxyglutaconic  acid. 
Propylene-a)37-tricarboxylic   acid.     See 

Aconitic  acid. 
o-Propyl-)3-ethylacrylic    acid.      Sec    )3- 

Kthyl-a-propyhicryiic  acid. 
woPropylformai,  s-tctraclxXoro-,   crystals 

of  (Kaisin),  A.,  i,  5. 
l-^.s-uPropyl-e-CT/c/fhexanone  (Bou- 

veault and  Cherk.au),  a.,  i,  513. 
l-Propylhydrocotarnines,    n-  and   iso-, 

and  their  additive  salts  (FliKUNOand 

Keitz),  a.,  i,  601. 
woPropylideneacetone.        See     Meaityl 

oxide. 
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t^oPropylidene^^rabronloquiiionfl,    p-di- 
broiuo'  (ZiNCKE  and  GkuteBs),  A., 
i,  172. 
Propylidenecamphor  and   its    nitrosate 

(Haller  ami  .MiNori:^),  A.,  i,  595. 
T'oPropylidenequinone,       bromo-deriva- 

tives  (ZixcKEi,  A.,  i,  737. 
Propylmeconines,  n-  and  v'o-  (Mermod 

and  SiMOXis),  A.,  i,  303. 
l>'isoPropylphenol,      i/'-bromides       and 
quinones  of  (Zikcke  and  Ghuters), 
A.,i,  172. 
bromo-deiivatives   and    their     acetyl 
compounds  (ZixcKE),  A.,  i,  737. 
Propylpiperidine,   7-chloro-,    and     the 
formation  of  an  octacyclic  polymeride 
from  (HoRLEiN  and  Kxeisel),  A.,  i, 
458. 
1 -Propylpiperidine,  7-chloro-,    and    its 
quaternary  salt,  and  7-iodo-,   and  its 
salts  (Gabriel  and  Colman),  A.,  i, 
881. 
woPropyl-4-itilbazoIe  and   its   dihydro' 
derivative  and  their  salts  (Freuxd), 
A.,  i,  883. 
Propyltheophyllines,       n-      and      iso- 

(ScHMiDT  and  Schwabe),  A.,  i,  450. 
iaoPropyltrimethylcj/c^opentane.         See 

Trimethylwopropylcj/c/opeutane. 
Propyl    vinyl    ketone     (Blaise     and 

Maire),  a.,  i,  142. 
Prostate  gland.     See  Gland. 
Protagon  ^PosxERand  GiE.s),  A.,  i,  54. 
Proteid,       non-coagulable      in       blood 
(Howell),  A.,  ii,  868. 
compounds,  ion  (Robertson),  A.,  ii, 

179,  376.  567. 
contents  of  crops,  influence  of  manures 
on   the    (Whitson,    Wells,     and 
Vivian),  A.,  ii,  47. 
decomposition,   rate    of,   in    different 
diets  (Vogt),  A.,  ii,  779. 
in   the  digestive  canal    (London), 
A.,  ii,  464. 
food,  considerations  on,  with  reference 
to  the  various  forms  of  nitrogen 
it  contains  (Barker  and  Cohoe), 
A.,  ii,  102. 
abundant,   influence   of,   on    meta- 
Iwlism  (ScHREfER),  A.,  ii,  101. 
hydrolysi.x,  influence  of  salts  intimately 
united  with  albuminous  mnteriai 
and   with   enzymes    on   (Malfi- 
TANo),  A.,  ii,  100. 
tryptic,  liberation  of  tyrosine  during 
(liRowN  and  Millar),  T.,  145. 
tnetalwlisnii     See  umler  MetalK>lism. 
peptone.     See  Peptone, 
jirepnrations,    examination    of    (Ber- 
OELL.and  i)oRPlNbHAiTs),  A.,  i,  52. 
^ynthbsiti     in      the      animai       body 
"  (Lt'THJE),  A.,  ii,  690. 


Proteida,  polypeptides,  and  amiuo-acids 

(Fischer),  A.,  i,  324. 
changes  of  refractive    properties    of, 

produced    by  acids,  bacteria,    and 

ferments   (Obermayer  and  Pick), 

A.,  ii,  100. 
the     electric     charge     of,     and     its 

significance  (Pauli),  A.,  i,  545  ;  ii, 

180. 
and     electrolytes,    relation     between 

(La  Franca),  A.,  ii,  789! 
equilibrium   between  electrolytes  and 

(GtERRiNi),  A.,  i,  466  ;  (Galeotti^ 

A.,  i,  912. 
influence  of  calcium  salts  on  the  heat 

coagulation  of  (MrKBAY),  A.,ii,  291, 
action   of  dilute  hydrochloric  acid  on 

(Swiklowsky),  a.,  i,  775. 
absorption    of,    from     the     intestine 

(C.\THCART  and  Leathe.s),  A.  ,ii,  1 81- 
cleavage   of,  in  the   intestine  (CoHN'- 

HEIM),  A.,  ii,  871. 
assimilation   of,  in  animals  (Abdek- 

HALDEN  and  Roxa),  a.,  ii,  464. 
decomposition    of   (Denxstedt    and 

H.^ssler),  a.,  i,  916. 
hydrolysis  of,  and  physiology  (Abder- 

haldex),  a.,  ii,  460. 
formation  of  dipeptides  by  the  hydro- 
lysis   of    (Fischer    and    Abder- 

halden),  a.,  i,  718. 
nutrition  with,  and  glycogen  analysis 

(Pfluger),  a.,  ii,  240. 
digestion  of,  in  the  dog's  alimentary 

canal   (Abderhaldex,    Kautzsch, 

and  LoxDOx),  A.,  ii,  778. 
comparative     e.xpoiiments      on      the 

natural  and  artificial    digestion  of 

(Rothe,  Wanonick,  andSruTZEB), 

A,  ii,  691. 
diminution    of   the     digestibility    of 

(Salecker  and  STCTZER),A.,ii,691. 
iiitramolecular  absorption  of  water  in 

the  tryptic  digestion  of  (HAri),  A., 

i,  1000. 
containing  sulphur,  physiological   re- 
lationships   of    (FlIIKDMANN      and 

Baer),  a.,  i,  802. 
the  liver  as  a  store-house  for  (Seitz), 

A.,  ii,  241. 
ash-constituents    of,    in    relation     to 

adsorption    phenomena    (Bayliss), 

A.,ii,  344. 
glutamic  acid    from    (Osborne     and 

Gilbert),  A.,  i,  324. 
of     beef     flesh     (Trowbridge     and 

Grindlky),  a.,  ii,  374. 
of  blood  sennn  (Patein),  A.,  ii,  622. 
of  milk.     See  under  Milk, 
of  muscle,  relative  proportions  of,  in 

Shysiological  and  pathological  con' 
itions  (Saxl),  A.,  ii,  872. 
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Proteids    of    organs     (Pohl),     A.,     ii, 
106. 
of    wheat    (Osborne    and    Harris  ; 
Osborne  andCLAPP),  A.,  ii,  887. 
influence  of  light  of  various   kinds 
on   the   migration  of  (Dumont), 
A.,  ii,  117. 
compounds   of,   with   catechol   mono- 
alkyl  ethers  (Fkhrlin),  A.,  i,  467. 
compounds  of,  with  nucleic  acid  from 
the  mammary  gland  in  relation  to 
caseinogen     formation     (Lobisch), 
A.,  i,  719. 
sensitive  colour  reaction  for   (Voise- 

net),  a.,  ii,  59. 
colour   reactions   of,    with     aromatic 
aldehydes  and  nitrites  (Stebnsma), 
A.,  ii,  315. 
colour  reaction  of  formaldehyde  with, 
and  its  relation  to  the  Adamkiewicz 
reaction  (Rosenheim),  A.,  ii,  508. 
estimation  of,  by  acetone  (BoRDAsand 

(TorPLAiN),  A.,  ii,  639. 
estimation    of   digestible,     in    foods 

(Stutzer),  a.,  ii,   820. 
estimation  of,  in  milk  (Trillat  and 

SatjTOn),  a.,  ii,  591. 
estimation  of,  in  human  milk  (Sikes), 

A.,  ii,  912. 
estimation  of  the  sugar  group  in(KRUM- 
macher),  a.,  i,  391. 
FroteoBes,     cleavage   products   of  (Le- 

vene),  a.,  i,  54. 
Protocatechualdeliyde,    preparation  of, 
from  heliotropin(FRiTZscHE  &  Co.), 
A.,  i,  513. 
preparation  of,  from  piperonaldehyde 
or  its  chloride  (Schimmel  &  Co.), 
A.,  i,  513. 
Protocatechuoylresacetophenone    tetra- 
methyl    ether    (Perkin    and   Weiz- 
MAXN),  T.,  1653. 
Protocatechuoyltropeine   and  its  addi- 
tive salts  (Jow^ETT  and  Hann),    T., 
364;  P.,  61. 
Protoveratrine(BREDEMANN),A.,ii,507. 
Prulaurasin    from    the     cherry    laurel 

(HfiRissEY),  A.,  i,   31. 
Prunus  Laurocerobus,  cyanogenetic  glu- 

coside  from  (Hi5rissey),  A.,  i,  31. 
Prnsaian-blue,  reduction  of  (Kohn),  A., 

i,  562. 
Pseudo-acids  (v.   Euler),   A.,   i,  415, 
576 ;     (Hantzsch),     A.,     i,    576, 
833. 
and  amphoteric  electrolytes (Lund6n), 
A.,   ii,  265;   (Hantzsch),  A.,    ii, 
651. 
condition     of,     in    aqueous    solution 

(Ley  and  Hantzsch),  A.,  i,  790. 
having  complex    functions,  invcrtivc 
power  of  (Torrese),  A.,  i,  531, 


Pseudoboleite  (Friedel),  A.,  ii,  455. 
Fseado-leucite     from      Spotted     Fawn 
Creek,  Yukon  Territory  (Knight),  A., 
ii,  682. 
Psendomorphs  from  Canada  (Graham), 

A.,  ii,  682. 
Fseudotsitga    taxifoUa,     oleo-resin    and 
terpenes    from    (Frankforter),   A., 
i,  971. 
Pseudo-woUastonite     and    wollastonite 
(Allen  and  White;  Wright),  A., 
ii,  683 ;  (Day  and  Shepherd),  A.,  ii, 
770. 
Pulegenyl-Vsooxazolone  and  -pyridazin- 
one  (Clarke    and    Lapworth),   T., 
1875. 
Pulegolacetic    acid,    barium    salt  and 
anhydrides  of  (VoRLANDER,  May,  and 
Konig),  a.,  i,  364. 
Pulegone,   action  of  potassium  cyanide 
on   (Clarke   and    Lapworth),    T., 
1869  ;  P.,  285. 
Pulegoneacetic  acid  and  its  esters  and 
anhydride,     and     anhydride    of    the 
amide,     and      semicarbazone     (VoR- 
LANDER,  May,  and  Konig),  A.,  i,  363. 
Pulegonecyanoacetic    acid,     anhydride 
and  amideanhydride  of  (VoRLANDER 
and  Kothner),  A.,  i,  363. 
Pulegonemalonic    acid  and    anhydride 
and  their  esters,  and  dilactone  (VoR- 
lander  and  Kothner),  A.,  i,  362. 
mPulegyl    chloride    and    ethyl    ether 

(Semmler  and  Kimpel),  A.,  i,  682. 
Pump  for  the  extraction  and  transport 
of  gases  (Anderlini),  A.,  ii,  605. 
automatic  mercury  (Anderlini),  A., 

ii,  605. 
mercury,   automatic   shortened,  com- 
bined with  a  compact  apparatus  for 
measuring     high      vacua     (Ubbe- 
lohde),  a.,   ii,  432. 
water,  Siepermann-Fudickar  (v.  Ihe- 
ring),  a.,  ii,  433. 
new  formof  (ViLLiERs),  A,,  ii,  154. 
Pumpkin     seeds,    monoamino-acids    of 
the  crystalline  proteid  from  (Abder- 
haldkn  and  Behghausen),  A.,  i,  999. 
Purgatives,  saline,  effect  of  (Auer),  A., 

ii,  876. 
Purine,  synthesis  of  (Isay),  A.,  i,  218. 
Purines,  formation  of,  from  carbamido- 
pyrimidines    (Johnson    and  McCoL- 
lum),  a.,  i,  769. 
Purine    substances,    endogenous,     ex- 
cretion   of,  in  man  (Macleod 
and  Haskins),   A.,   ii,   874. 
and  uric  acid,  excretion  of  (Fau- 
vel),  a.,  ii,  564. 
of  the  urine  of  ox,  horse,  and  pig 
(Schittenhelm  and     Bbndix), 
A.,  ii,  564. 
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Purple  of  Cassitts,    tiew  preparation  of 

(MoissAN),  A.,  ii,  92. 
Purpuric  acid,  constitution  of,   and  its 
alkyiamine  salts   (MoHLAU  and   LlT^ 
ter),  a,  i,  611. 
Purpuric   acids,  arom.itic,    constitution 
of(BoKSCHE  and  Heyde),  A.,  i, 
15. 
constitution  of,  and  their  behaviour 
on     oxidation     with     potassium 
hypobromite       (Borsche       and 
Gahrtz),  a.,  i,  957. 
Purpurin,  methyl  ether  of  (Graebe  and 

Beknhard),  a.,  i,  865. 
Purpurin-3:8-di8ulphoiiic  acid  and    its 
acid  potassium    salt    (Fakbexfabri- 
KEX  voRM.  ¥.  Bayer  &  Co.),  A.,  i, 
867. 
Purpurin-S-sulphonic  acid  and  its  salts 

(ScHiLTZ  and  Erber),  A.,  i,  969. 
Purpuroxanthin,      methyl      ethers     of 
(Graebe  and  Berxhard),  A.,  i,  865. 
Putrefaction,  studies  on  (Rettger),  A., 

ii,  791. 
Pyloric  juice,  proteolytic  enzymes  of  the 
(Abderhalden   and   Ron'a),   A.,   ii, 
462. 
Pylorus,   mechanism  of  the   (Cannon  ; 

Cannon  and  Murphy),  A.,  ii,  180. 
Pyramidone,  action  of  Nessler's  solution 
on  (Raikow  and  KuLiJMOW),  A.,  i, 
112. 
hydrobromide      and       hydrochloride 
(AsTRE  and  Aubouy),  A.,  i,  989. 
Pyran  series,  researches  in  the  (Blaise 

and  Gaclt),  A.,  i,  300. 
Pyrazole,  action  of  sulphuryl  chloride 
on  (Mazzaha  and  Borgo),    A.,    i, 
702. 
derivatives,   general  method    of  syn- 
thesising     (Minunni,      Va.ssallo, 
CicsA,  and  Lazzahini),  A.,  i,  114  ; 
(Minunni  and  Lazzarini),  A.,  i, 
385,  388. 
Pyrazole,      4-chloro-,      crystallographic 

constants  of  (Viola),  A.,  i,  S93. 
Pyrazoles,  preparation  of,  from   anthra- 
quinone  derivatives  (Farbenfabri  KEN 
voKM.  F.  Bayek  &  Co.),  A.,  i,  904. 
Pyrazolones,  new  methods  of  synthesis 
of  (MouREU  and  Lazennec),  A.,  i, 
702. 
condensation  reaction  of  (Betti   and 

MuNDici),  A.,  i,  543. 
condensation   of,    with    diazobenzene- 
imides  (v.    Walther  and    Roth- 
AfKER),  A.,  i,  911. 
Pyridine,  physical  constants  of  pure  (v, 
Zawiuzki),  a.,  i,  381. 
influence  of  salts  on  the  boiling  point 
of  (Walden  and  Centnf.i;s?:wfi!>, 
A.,  ii,  383. 
XC.  ii. 


Pyridine,  action  of,  on  l:5-dichloro-2:4- 
dinitrobenzene   (Reitzenstein  and 
Rothschild),  A.,  i,  454. 
action  of,  on  salicyl  chlorides  (EaklE 

and  Jackson),  A.,  i,  177. 
compounds,  formation  of,  from  aryl- 
amine  derivatives  of  furfuralde- 
hyde  (Zxncke  and  MtJHLHAU- 
8En),  a.,  i,  33  ;  (Konig  ;  DiECK- 
MANN,  Beck,  and  Szelinski), 
A.,  i,  109. 
with    chromous    salts    (Sand    and 

Burger),  A.,  i,  487. 
with        hydroxychromium        salts 
(Pfeiffer,        Tavuach,        and 
Osann),   a.,  i,  531  ;  (Pfeiffer 
andTAPUACH),  A.,i,  532. 
with     chromothiocyanates    (Pfeif- 
fer and  Osann),'  A.,  i,  602. 
with    cobalt  chloride  and  its  salts 
(Werner  and  Feenstp^\  A.,   i, 
450. 
with  copper  salts   (Pfeiffbr  and 

Pimmer),  a.,  i,  104. 
with  mercuric    iodide    (Francois), 

A.,  i,  644. 
with  metallic  thiocyanates  (Gross- 
mann    and    Hunseler),    A.,    i, 
7. 
with    molybdenum    salts    (Rosen- 
heim and  Koss),  A.,  i,  603. 
with    molybdenum   and   thiocyanic 
acid  (Sand  and  Burger),  A.,  i, 
487. 
with   palladium  haloids    (Gutbier 
and  Krell),   A.,  i,  244;  (MoH- 
LAU),  A.,  i,  304. 
ethyl   iodide,   action   of  chlorine    on 
(Werner),  T.,  1636  ;  P.,  258. 
Pyridine     bases,     synthesis     of,    from 
saturated    aldeliydes    and    ammonia 
(TscHir.srHiBABiN),  A.,  i,  451. 
Pyridine-3-carboxylic  acid.     See  Nico- 
tinic acid. 
Pyridine -4-carboxylic      acid,       2:6-di- 

hyilrdxy-.     See  Citrazinic  acid. 
Pyridinecarboxylic     acids,     hydroxy-, 
action  of  diazomethane  on  (Meyer), 
A.,  i,  108. 
PyTidine-2:3dicarboxylic      acid.       See 

Quinolinic  acid. 
Pyridines,    incompletely   h\  '  ', 

formation  of,  by  the  Wysi 
Ladenburg      reaction       (i.-v  ..■..-^h.- 
babin),  A.,  i,  36. 
Pyridine  series,  azo-colouring  matters  of 

the  (Baumkrt),  A.,  i,  909. 
Pyridininm  /^/mchlorohydroxyohroman- 
ate  (Weinlanu  and  Fridrich),  A.,  i, 
37. 
Fyridones,  action  of  diazomethane  on 
(Meyer),  A.,  i,  108. 

81 
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4-Pyridones,     etherification     of,     with 
diazo-derivatives   of  aliphatic   hydro- 
carbons (Peratoner  and  Azzarello), 
A.,  i,  381, 
Pyrimidine,  amino-,  chloronitro-,  chloro- 
nitroamino-,    nitroamino-,    and    8- 
thio-derivatives,  and  their  additive 
salts  and  acyl   derivatives   (Isay), 
A.,  i,  218. 
4:5-d2'aniino-2:6-c?ihydroxy-,    and    its 
3-methyl   and    l:3-diiiiethyl    deriv- 
atives (Merck),  A.,  i,  214,  536. 
2:6-c?tchloro-  (Johnson  and  Mesge), 

A.,  i,  987. 
2-cyanoamino-4-9/w)Mo-     and     -\:b-di- 
aniino-6-hydroxy-  (Merck),  A.,   i, 
456. 
2:4:6-^rtimino-  [tviiminoharhituric 

acid),  and  its  derivatives  (Merck), 
A.',  i,  537. 
5-iodo-,  derivatives  of  (Johnson  and 
Johns),  A.,  i,  455. 
Pyrimidine      bases,       preparation      of 
(Merck),   A.,    i,    537,    703,    715  ; 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  538. 
of  the  nucleic  acid   from  fishes'  eggs 
(Mandel  and  Levexe),  A.,  ii,  375. 
Pyrimidines   (Johnson  and  Johns),  A., 
i,  113  ;  (Johnson  and  McCollum), 
A.,  i,  768,  769  ;  (Johnson,  Johns, 
and  Hevl),  A.,  i,  770. 
synthesisof(  Johnson  and  McCollum), 
A.,  i,  704  ;  (Johnson  and  Menge), 
A.,  i,  986. 
Pyrites  from  the  tourmaline  lodes  of  the 
granite  of  S.  Piero  in  Campo  (Elba) 
(D'AcHiARDi),  A.,  ii,  555. 
estimation  of  sulphur  in   (Raschig), 
A.,   ii,    305;  (Gyzander),    A.,    ii, 
391  ;  (Dennstedt  and  Hassler), 
A.,  ii,  896. 
estimation   of  sulphuric  acid   in,   by 
means  of  barium  chloride  in  presence 
of  interfering  substances  (Lunge  and 
Stierlin),  a.,  ii,  124. 
zinciferous,   estimation  of  sulphur  in 
(Lunge  and  Stierlin),  A.,  ii,  195. 
Pyrocatechol.     See  Catechol. 
Pyrochroite,  crystalline,  from  Langban 

(Sjogren),  A.,  ii,  553. 
Pyrocinchonic     anhydride,     action     of 

ammonia  on  (Rossi),  A.,  i,  138. 
Pyrogallol,  action  of  isoamyl  nitrite  on, 
and  its  triacetyl  derivative  (Perkin 
and  Stkvenj,  T.,  802;  P.,  113. 
derivatives  (Pkrkin  and  Weizmann), 

T.,  1649;  P.,  269. 
l:3-dialkyl  ethers  of  (Baki.er  Chem- 
iscHE  Fabrik),  a.,  i,  742. 
PyromelliteinB,stiuctureof(SiLBERKAD), 
T.,  1787;  P.,  252. 


Pyromellitic  acid,  condensation  of,  with 
resorciuol  (Silberrad),  T.,  1787  ;  P., 
251. 
4-Pyrone8,  brominated,  and  their  hydro- 

perbromides  (Feist),  A.,  i,  974. 
Pyronones,    synthesis     of,     from     acid 

haloids  (Wedekind),  A.,  i,  528. 
Pyrophosphoric  acid.     See  under  Phos- 
phorus. 
Pyrophthalone  and  its  derivatives  (EiB- 

NER  and  Lobering),  A.,  i,  700. 
Pyroterebic  acid,  synthesis  of  (Haller 

and  Hlanc),  A.,  i,  625. 
Pyroxene,    rhombic,    ratio   of  iron  and 
magnesium    in    (Schiller),    A,,    ii, 
770. 
Pyroxenes,  ortho  rhombic  and  monoclinic, 
preparation  of  (Allen,  Wright,  and 
Clement),  A. ,  ii,  866. 
Pyrrhotite,  crystalline  form  of  (Kaiser), 
A.,  li,  455. 
coexistence     of     paramagnetism     and 
diamagnetism  in  the  same  crystal  of 
(Mesiin),  a.,  ii,  69. 
/3;3'-Pyrrodia2ole,  A^-amino-.     See  1:3:4- 

Triazole,  l-ammo-. 
Pyrrole,      constitutional      formula      of 
(Ciamician),  a.,  i,  104. 
products    of    hydrogenation    of,    by 
means  of  reduced  nickel  (Padoa), 
A.,  i,  530. 
Pyrrole,  tctraiodio-,  action  of  chlorine  on 

(Werner),  T.,  1634  ;  P.,  258. 
Pyruvic  acid  and  its  derivatives,  action 
of  urethane  on  (Simon),  A.,  i,  733. 
reactions  of  (Oechsner  de  Coninck), 
A.,i,  137. 
Pyruvic  acid,   salts,  transformations  of 

(de  Jong),  A.,  i,  623. 
Pyruvic  acid,  ^bornyl  ester,  asymmetric 
syntheses  from  (  McKenzie  and  When), 
T.,  688;  P.,  107. 
Pyruvic  ureide  and  methyl-  and  ethyl- 
ureides  (Gabriel),  A.,  i,  634. 


Qaartz,    formation    of  (Konigsbergku 

and  Muller),  A.,  ii,  553. 
variations    in    certain     properties    of 

(Buisson),  a.,  ii,  350. 
fluorescence  of,  caused  by  radiotellur- 

ium  (Greinacher),  A.,  ii,  410. 
pyroluminescence   of  (Goldschmidt), 

A.,  ii,  409. 
adsor|)tion    of    water    vapour  and    of 

certain  salts  in  aqueous  solution  by 

(BiucGs),  A.,  ii,  13. 
Quartz  crystals,  Alpine,  fluid  enclosures 
of  (KoNiosBERGKR  and  MOllkr),  A., 
ii,  235,  55». 
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^uebrachitol,  occurrence  of,  in  the  latex 

of  Hcica  brasiliensis  (de  Joxg),  A.,  ii, 

248. 
Quebracho  tannin  (Strauss  and  GscH- 

wendner),  a.,  i,  596  ;  (Xierenstein), 

A.,  i,  761. 
/3-Qainacrid-3:4-azine  and   its   additive 

salts      (V.       NiEMENTOWSKi),      A.,     i, 

210. 
j3-Qainacridine,  4-hydroxy-  {i-keto-Z:i- 
dihi/dro-fi-quinacridine),  and  its  acetyl 
derivative  (v.  Xiementowski),  A.,  i, 
209. 
Quinacridone  (Ullmaxx    and    Maao), 

A.,  i,  459. 
Quinaldine.     See  2-Methylquinoline. 
Quinaldinic     acid.      See     Quinoline-2- 

carbo.xylic  acid. 
Quinazoline  alkyl  haloids  and  hydroxide 
(Gabriel  and  Colman),  A.,  i,  209. 
5-amino-4-hydroxy-.       See     4-Ketodi- 
hydroquinazoliue,  5-aniiuo-. 
Qninazolines  (Bogert  and  Seil),  A.,  i, 
712  ;   (Bogert  and   Cook),  A.,  i, 
988. 
from  o-amino-7«-xylyl-ju-toluidine   (v. 
Waltuer  and    Bamberg),   A.,   i, 
385. 
o-Qoinhydrone,  octabromo-  (Jackson  and 

Ri-.sse;,  A.,  i,  289. 
Quinic  acid,  esters  and  alkaloidal  salts 

(Echtek.meier),  a.,  i,  367. 
Quinine,  reaction  between  chromic  acid 
and,  in  light  (Goldberg),  A.,  ii, 
514. 
action  of,  on  enzymes  (Laqueub),  A., 

ii,  870. 
action  of,  on  haemoglobin  (Marx),  A., 

i,  546. 
acetylsalicylic  acid  salt  of  (Santi),  A., 

i,  977. 
formates  (Gvigue.*>),  A.,  i,  977. 
sulphate,  radiation  of  (Kalahne),  A., 

ii,  2. 
tannate  (Niei:EN8TEIN),  A.,  i,  529. 
Quinine,   thio-  (Comanducci  and  Pes- 

ciTELLi),  A.,  i,  977. 
Qoinizarin,  formation  of  (Hasunger), 
A.,  i,  967. 
chloro-derivatives  (Farbwerke  vorm. 
Melster,  Lucius,  k  Bruning),  A., 
i,  867. 
Qainizarin-green,  o-hydroxy-  (Farben- 

FAliRlKF.X    vorm.    F.    BaYER    &    Co.), 

A.,  i,  679. 
o-Qninocatechol       ether,       A«a:achloro- 
(Jackson  and  MacLavrin),  A.,  i, 
97. 
hemiether     and     ether,    heptahromo- 
(Jackson  and  Russe),  A.,  i,  288. 
Qoinoidine,  reactions  of  (Reicuard),  A., 
ii,  S18. 


Quinol,  dibenzoyl  derivative  of  (Echter- 
meier),  a.,  i,  368. 
dihromodicjano-,   and    its    diacetate, 
chlororftcyano-,    and    its    diacetate, 
dichloro'iicyano-,  and  its  diacetate, 
chlorohydroxy-,    triacetate    of,    di- 
cyano-,  and  its  methyl  ethers  and 
acetates,     and     2:3-rficyano-6-hydr- 
oxy-,  and  its  triacetate  (Thiele  and 
Gunther),  a.,  i,  743. 
rficyano-,    and     its     dimethyl    ether, 
fluorescence    of   (Kauffmaxx    and 
Gromb.ach),  a.,  i,  287. 
3-Quinolinamic  acid  and  its  ammonium 

salt  (Kirpal),  a.,  i,  697. 
Quinoline,    reaction  of,    with   benzalde- 
hyde  in  sunlight  (Besrath),  A.,  i, 
535. 
nitration  of  (Kaxtfmann  and  Decker), 

A.,  i,  984. 
formation  of  iudigotin  from  (Decker 

and  Korp),  A.,  i,  180. 
transformation     of,      into     2-methyl- 
iudole  (Padoa  and  Carughi),  A.,  i, 
765. 
behaviour    of,    in    the    animal    body 

(Fuhxkr),  a.,  ii,  692. 
compound  with  coi>per  salts  (Pfeiffer 
and  Pimmer),  A.,  i,  104. 
with  metallic   thiocyanates  (Gross- 

maxn  and  Huxselkr),  A.,  i,  7. 
with    molybdenum     salts    (Rosen- 
heim and  Koss),  A.,  i,  603. 
with    palladium   haloids    (Gutbieu 
and  Krell),  A.,  i,  244  ;   (MoH- 
lau),  a.,  i,  304. 
derivatives  (Kaufmann  and  Decker), 

A.,  i,  984. 
formate,    therapeutic     application    of 

(PxccisiNi),  A.,  ii,  693. 
hydrochlorides     and     acyl     chlorides 
(Eckstein),  A.,  i,  604. 
Qoinoline,      5:6-rftbromo-,      5-bromo-6- 
aniino-,     and     5:6  rf/bromo-8-uitro- 
(Meigen),  a.,  i,  382, 
4-bydroxy-      (kynurme),      ethers      of 
(MEtER),  A.,  i,  604. 
Quinoline  bases,  action  of  alkyl  sulph- 
ates and    sulphonates    on    (Farbf.n- 
fabrikkn  vorm.  F.  Bayer  k  Co.), 
A.,  i,  885. 
woQainoIine  derivatives  from  4-methyl- 

phthalie  acid  (Findekler),  A.,  i,  42. 
S-Quinolinealdehyde,   5nitro-   (Huwirz 

and  NdiiiKi;),  A.,  i,  885. 
Qoinolineazine  and  its  platinichloride 
(Mrigen  and  Nottkbohm),  A.,  i, 
319. 
Quinoline-2-carbozylio  add  and  its 
nitro-derivative.s  and  nit-thyl  ester  and 
amide  (Bfjituorn  ond  Ibei.E),  A.,  i, 
605. 
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Qainoliiie-4-carboxylic  acid.     See  Cin- 

chonic  acid. 
Quinoline-8-carboxylic     acid,      5-nitro- 

(HowiTZ  and  Nottier),  A.,  i,  88.5. 
Qainoliae-7:8-dicarboxylic  acid  and  its 

salts  (Haid),  a.,  i,  606. 
Qainoline     group,     syntheses     in    the 

(SiMOX   and   Mauguin),   A.,  i,    887, 

888. 
5:6-Quinolinequinone  (Fijhxer),  A.,  ii, 

692. 
Quinolinic     acid,     esters     and     imide 

(Kirpal),  a.,  i,  697. 
Quinolinium    ^e<?'achlorohydroxycliroin- 

anate  (Weikland  and  Fridrich),  A., 

i,  37. 
Quinolinium  series,  colouring  matters  of 

the    (Farbwerke    vorm.    Meister, 

Lucius,  &  Bruxikg),  A.,  i,  886. 
Quinolphthalein    salts,    constitution   of 
(Green  and  King),  A.,  i,  670. 

hydroxy-,     salts    of     (Heller    and 
Laxgk.opf),  a.,  i,  671. 
Quinolylacetophenone-o-carboxylicacid, 

reactions  of,  and  its  ethyl  ester  (Eib- 

nek),  a.,  i,  588. 
Quinolylmethylamine,    2-hydroxy-,    iV- 

benzoyl     derivative     of     (Einhorn, 

BiscHicoPFF,  and  Szelinski),  A.,   i, 

247. 
Quinonaphthalones,  s-  and  as-,  and  as- 

Quinonaphthaline    and     its     bromo- 

derivative   (Eibxer  and    Lobeuing), 

A.,  i,  606. 
o-Quinone.     See  o-Benzoquinone. 
?>-Quinone.     See  p-Benzoqninone. 
Qninoneazines  (  Willst.Jltter  and  Benz), 

A.,  i,  997. 
Quinonedi-imine     salts,    coloured     and 

colourless  (Kehrmann),  A.,  i,  46. 
Qninonehydrazones,  relation  between  p- 

hydroxyazo-compounds  and  (BoRSCHE 

and  KtJHL),  A.,  i,  319. 
ftuinone-a-methylphenazine,     reduction 

of  (Leicester),  P.,  41. 
Quinoneozimehydrazones  and  their  acyl 

derivatives  (Boi;sche),  A.,  i,  319. 
Qoinoneozimephenylsemicarbazones 

(BoRSCHE  and  KiJiiL),  A.,  i,  320. 
Quinones,  tlie  relation  between  the 
absor[)tion  spectra  and  chemical 
constitution  of  (Balt  and  Stew  art), 
T.,  502 ;  P.,  34 ;  (Stewart  and 
Baly),  T.,  618  ;  P.,  85. 

action  of,  on  o-diamines,  o-  and  in- 
nitroanilines,  and2-uitro-^-toluidine 
(Leicester),  P.,  41. 

additive  compounds  of,  with  cyclo- 
pentadiene  (Albrecut),  A.,  i, 
674. 

substituted,  reactivity  of  (Stewart 
and  Baly),  T.,  618  ;  P.,  85. 


rts-ftuinophtbalone,  conversion  of,  into 
its  sodium  derivative  (Eibner),  A.,  i, 
588. 


K. 

Babies,  action  of  radium  on  the  virus  of 

(Danysz),  a.,  ii,  379. 
Racemic   acid   {^-tartaric  acid)   and  d- 
and     t-tartaric     acids,    separation    of 
(Win-ther),  a.,  ii,  736. 
Bacemic     amino-acids,     behaviour    of, 
towards  yeast  ;  new  biological  method 
for  resolving  them  (Ehrlich),  A.,  i, 
807. 
Bacemic      compounds,      resolution     of 

(MarcivWalu  and  Paul),  A.,  i,  958. 
Bacemisation,    catalytic,    researches  on 

(Winther),  a.,  ii,  736. 
Badiations,     Badioactive     substances, 
and  Badioactivity.     See  under  Photo- 
chemistry. 
Badicles,  alkyl,  replacement  of  ethoxyl 
and  methoxyl  groups  by  ( Reform at- 
sky),  a.,  i,  136  ;  (Tschitschibabin), 
A.,  i,  397. 
Badioactinium  (Hahx),  A.,  ii,  323. 
Badiobacter,   chemical    processes  in  the 
assimilation  of  elementary  nitrogen  by 
(Stoklasa,  Trnka  and  VfTKK),  A., 
ii,  382. 
Badiotellurium  and  polonium  (Marck- 
wald),  a.,  ii,  721. 
fluorescence  caused  by  (Greinacher), 

A.,  ii,  410. 
radiations  emitted  by  (Ewers),  A.,  ii, 

322. 

rays,  spectrum  of  the   nitrogen  glow 

produced  by  (Walter),  A.,  ii,  516. 

Badiothorium,    quantitative   separation 

of,  from  the  mud  of  Echaillon  and 

Salins  Moutiers  (Blanc),  A.,  ii,  323 ; 

(Angelucci),  a.,  ii,  594. 

some  properties  of  a-rays  from  (Hahn), 

A.,  ii,  416,  594. 
separation  of,    from  salts  of  thorium 
(Blanc  and  Angelucci),    A.,    ii, 
644. 
Badishes,  enzymatic  action  of  (Saiki), 

A.,  ii,  796. 
Badium  in  Sweden  (Landin),  A.,  ii,  63. 
distribution   of,  in   the  earth's  crust, 
and     the     earth's     internal     heat 
(Strutt),  a.,  ii,  411,  716. 
iiidiiect  proof  of  the  presence  of,  in 
Carlsbad  hot  springs  (Knktt),  A., 
ii,  412. 
and  uranium,  relative  proportion  of, 
in    radioactive   minerals   (Ruther- 
ford and  Boltwood),  A.,  ii,  593. 
measurement  of,  in  minerals   by  the 
y-radiation  (EvK),  A.,  ii,  593. 
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Radium  emanation,  effect  of  high  tem- 
j>eratiires  on  (Makoaver),  A.,  ii,259. 
rays,  influence  of,  on  the  conductivity 
of   electrolytes   (Sabat),   A.,   ii, 
643. 
increase  of  conductivity  of  dielectrics 
caused  bv  the  action  of  (Heckek), 
A.,  ii,  322. 
relative   absorption  of  the  rays  of 
polonium    and     (Riecke,     Ret- 
BCHiNSKY,  and  Wigger),  A.,  ii, 
63. 
action  of,  on  mixtures  of  hydrogen 
and  chlorine  and  of  hydrogen  and 
oxygen  (Jokissen  and  Ringer), 
A.',  ii,  515. 
action  of,  on  tyrosinase  (Willcock), 

A.,  i,  548.  ' 
action  of,  on  the  peripheral  nerves 
(Beck),  A.,  ii,  40. 
a-rays,   some  properties  of  (RrxuER- 
fokd),  a.,  ii,  139  ;  (Becquerel), 
A.,  ii,  212. 
absorption   of  (McCluxg),   A.,    ii, 
138. 
o-particles,  mass  and  veloeity  of  the 
(Rutherford).  A.,  ii,  719. 
ionisation     of    various     gases     by 

(Bkagg),  a.,  ii,  322. 
retardation  of  the,  in  jjassing  through 
matter    (Rutherford),    A.,    ii, 
642. 
p    and  7-rays,  ioni.sation  produced  in 
various  gases  by  secondary  (KtjCera), 
A.,  ii,  140. 
emission  of  heat  by  (Axgstrom),  A., 

ii,  63. 
l)roduction  of  helium  from  (Crookes), 

A.,  ii,  717. 
action    of,    on    the    virus    of    rabies 
(Dany.>*z),  a.,  ii,  379. 
Badinm  salts,  radioactivity  of  (Bolt- 
wood),  A.,  ii,  413. 
action  of,  on  gelatin  (Rudge),  A.,  ii, 
412. 
Badiam      bromide,      luminescence     of 
(Walter  and  Pohi-),  A.,  ii,  2. 
conductivity  of  aqueous  solutions  of 
(KoHLKAU-scH  and  Hexning),  A., 
ii,  717. 
spectrum    analysis    of    the     light 
emitted  by  crystals  of  (HlMSTEDT 
and  Meyer),  A.,  ii,  62. 
barium  bromidi-s,  )>hysio]ogical  action 
of  (Bebg  and   Wei.kkr),    A.,    ii, 
373. 
chlori<le,  coloration  of  di<]ymium  glass 
by  (Baskervii.le),  A.,  ii,  824. 
Badiam  ^,  B,  and  C,  {>eriods  of  trans- 
formation of  (Bronson),  a.,  ii,  594. 
Badinm  C,  separation  of,  from   radium 
B  (v.  Lerch),  a.,  ii,  614. 


Eaffinose,    hydrolysis  of,   by  means  of 
citric  acid  (Pieraerts),  A.,  i,  729. 
and    sucrose,     optical    estimation     of 
mixtures    of   (Pieraerts),  A.,    ii, 
811. 
Rain  water.     See  under  Water. 
Rare  earths.     See  Earths,  rare. 
Raspberry  juice,  acids  in  (Kayser),  A., 
ii,  387. 
analysis  of  (Hefelmanx,  Mauz,  and 
Mri.i.ER),  A.,  ii,  387. 
Rats,   feeding  exj>eriments  on  (Jacob), 

A.,  ii,  561. 
Rays.     See  under  Photochemistry. 
Reaction  and  Reaction  velocities.     See 

under  Affinity,  chemical. 
Reducing  agent,    sodium   hyposulphite 
as  a   GkaxNDMougin),  A.,  i,  716,  967. 
Reducing  agents,   estimation   of   (Ma- 

iHF.MtiON  and  Calvin),  A.,  ii,  704. 
Reductases  of  cow's  milk  (Seligmann), 

A.,  ii,  467. 
Refractive   index  and  Refraction.     See 

under  Photochemistry. 
Refractometry.     See  under  Analysis. 
Regulator,  simple  toluene,  for  thermo- 
siats  (Lu.nd^.n  and  Tate),  A.,  ii,  831. 
Rennet  ferment,    action   of,   on   casein 

(Petry),  a.,  i,  469. 
Rennin  {chymosin,  rennet),  identity  of, 
with   pepsin   (Sawjaloff),  A.,  ii, 
98. 
the  supposed  identity  of,  with  pepsin 

(Schmidt-Nieu'sen),  a.,  i,  720. 
action    of,    on    milk    (Reichel    and 

Spiro),  a.,  i,  127. 
new  method  of  estimating  (Blum  and 
.      Fuld),  A.,ii,  207. 
Rennin  coagulation,  nature  and  effects 

of  (Spiko),  a.,  i,  919. 
Resacetophenone  dimethyl   ether,   con- 
densation of,  with  pijwronal  and  with 
ethyl  veratrate  (Perkin   and  Weiz- 
maxn),  T.,  1653. 
Resin  acids  from  conifers  (Vesterberg), 
A.,  i,  92. 
from     Mnus     Ahies     (Klason     and 
Kohler),  a.,  i,  100. 
Resins,   chlorobenzenes  as  solvents  for 
(ANDfcs),  A.,  i,  154. 
See  also  Balsam,  Copals,  Elemi  resins, 
Ouaiacum  resin,  a>id  Oleo-reains. 
Besomorin.     See    Flavouol,    7:2':4'-/r»- 

hydroxy-. 
Besorcinol,      condensation      of,      with 
nx'ljitic     and      pyromellitic     acids 
(HiLBKRRAD),  T.,  1787;  P.,  251. 
dimethyl  ether,  2-nitro-,  and  diethyl 
ethfr,2-and  4-nitro-(KAUFFMA^^• 
and  Franik),  a.,  i,  842. 
2   and  5-nitro-  (Vekmeulen),  A.,  i, 
256. 


1222 


INDEX   OF   SUBJECTS. 


Sesorcinol,  detection  of  traces  of  (Carob- 

Bio),  A.,  ii,  809. 
Resorcinol,  2-amino-,  and  its  iV-benzoyl 
derivative     and     its     nitroso-com- 
pound,  and  hydrochloride  (Kauff- 
MANN  and  DE  Pay),  A.,  i,  168. 
2-nitro-,  and  its  reactions  with  diazo- 
benzene     chloride     and     dibenzoyl 
derivative    (Kauffmann    and    de 
Pay),  a.,  i,  168. 
Besorcinoldiazonium  anhydride,  nitroso- 
derivative  (Kauffmann  and  de  Pay), 
A.,  i,   168. 
Respiration,  effect  of  blood  pressure  on 
(Guthrie  and  Pike),  A.,  ii,  686. 
of  mixtures   of  air  and  5  to    10  per 
cent,  of  carbon  dioxide  (Greiiant), 
A.,  ii,  621. 
of  fish,   action  of  carbon   dioxide  on 
the  (Osborne  and  Muntz),  A.,  ii, 
776. 
of  organs,  estimation  of  oxygen  in  salt 
solution   in   determinations   of  the 
(Barcroft   and   Hamill),    A.,    ii, 
798. 
Ehamnose,   alkylation  of  (Purdie  and 

Young),  T.,  1194;  P.,  201. 
Jthaimmx  cathartica,  fatty  oils  from  the 
seeds  of  the  berries  of  (Krasowski), 
A.,  ii,  883. 
Bheadine  and  Rheagenine  from  Papaver 

(Pavesi),  a.,  ii,  483. 
«poRhodamine  esters  and  imide  (Noelt- 

iNG  and  DziEwoNSKi),  A.,  i,  874. 
Rhodamines  (Xoklting  and  Dziewon- 

SKi),  A.,  i,  874. 
Rhodanic   acid,   condensation    of,  with 
aldehydes  (Bargellini),   A.,  i,  383^ 
536. 
Rhodeitol  (VotoCek  and  BuLlii),  A.,  i, 

483. 
Rhodeose,  preparation  and  constitution 

(if  (VoTOOKK  and  BuiJr),  A.,  i,  483. 
Rhodium,  boiling  of  (Moissan),  A.,  ii, 

175. 
Rhodochrosite    fr'in     S.     Bartheleniy, 
Val   d'Aosta   (Millosevich),  A.,    ii, 
308. 
Rhodonite  from  Chiaves,  Valli  di  Lanzo 

(Rocgati),  a.,  ii,  459. 
BMis    Toxicodendrort,    constituents     of 

(Acree  and  Syme),  A.,  ii,  795. 
Rice,    detection    of,     in     wheat     flour 

(Gastine),  a.,  ii,  587. 
Rice  plants,  application  of  magnesia  to 
(Daikuhara),  a.,  ii,  388. 
stimulating   action  of  manganese    on 

(Na(!AOKa),  a.,  ii,  888. 
nianurial  vafue  of  different  potassium 
compounds  for  (Aso),  A.,  ii,  891. 
Ricin,  action  of,  on  blood  corpuscles  and 
on  lecitliin  (Pascucci),  A.,  ii,  96. 


Ricinus  residues  (HALEXKEand  Klixg), 

A.,  ii,  387.^, 
Rigor  mortis  (Karpa),  A.,  ii,  374. 
Ring-formation    (Meyer,    Jaeger,   v. 

LuTZAU,  and  Maier),  A.,  i,  765. 
Ring     systems,    stability    of    different 
(Harries  and  Neresheimer),  A.,  i, 
833. 
Rock  salt   of  Roumania,    gases   in   the 
(Costachescu),  a.,  ii,  618. 
coloration  of  (Wuhler  and   Kasar- 

nowski),  a.  ,  ii,  22. 
blue  (Pieszczek),  A.,  ii,  863. 
ultraniicroscopic   examination    of  the 
colours  of  (Siedentopf),  A.,  ii,  443. 
Rocks  from  British  Central  Africa,  A., 
ii,  684. 
volcanic,  from   Graham's  Land,  Ant- 
arctic (Gourdon),  a.,  ii,  621. 
Rontgen    rays.       See     under     Photo- 
chemistry. 
Root  sap  acidity (SuTH erst).  A.,  ii,  300. 
Root    secretions     (Prianischnikoff), 

A.,  ii,  45. 
Roots    of    flowering    plants,    oxidising 
power  of  the   absorbent  surfaces  of 
(Raciborski),  a.,  ii,  45. 
and  mould  hyphfe,  separation  of  acids 
by,   and  its  signification   (Kunze), 
A.,ii,  480. 
Rosaceae,  occurrence  of  hydrogen  cyanide 

in  (Guignahd),  A.,  ii,  7P5. 
Rosaniline,   colourless  soluble    salts   of 
(Faiihwrrke    vorm.    Meister,    Lu- 
cius, &  Bkijning),  a.,  i,  712. 
Rosanilines,      chemical     and    thermo- 
chemieal   researches   on  the   constitu- 
tion of  (Schmidlin),  a.,  i,  211. 
z'soRosindone,  and  allied  .substances,  con- 
stitution  of  (Decker  and  Wursch), 
A.,  i,  905. 
Rotation.     See  under  Photochemistry. 
Rottlerin    and     vj/-Rottlerin    (Telle), 

A.,  i,  973. 
Rubber,  "  Dande,"  from  Rhodesia,  A.,  i, 
299. 
"  Muteke,"  from  North-Eastern  Rho- 
desia, A.,i,  299. 
See  also  Caoutchouc. 
Rubbertree,     Para.       See  llexca  brasi- 

li(:7i.sii. 
Rubidium,   excretion  of   (Mendel  and 

Clos.son),  a.,  ii,  469. 
Rubidium- ammonium,  action  of  oxygen 

on  (Hengade),  a.,  ii,  539. 
Rubidium      chlorides    and     sulphates, 
thermochemihtryof  (he  Forcrand), 
A.,  ii,  654. 
chromates     (Schreinkmakers      and 

Filippo),  a.,  ii,  445. 
hydroxide  and  its  hydrate  (dr  Fokc- 
kand),  a.,  ii,  445. 


INDEX  OF  SUBJECTS. 


1223 


Eubidium  jwZfAodides  (Abegg  and  Ham- 
burger), A.,  ii,  748. 
iron   selenium  alum   (Roxcagliolo), 

A.,ii,  232. 
vanadium    sulphate     (Stabler    and 

Wirthwein),  A.,ii,  34. 
sulphides    (Biltz    and    Wilke-D5r- 
furt),  a.,  ii,  283,  611. 
Eubijervine  (Bredemann),  A.,  ii,  506. 
Kue,  oil  of  (Carette),  A.,  i,  685. 
dried  garden,  oil  of  (Haensel),  A.,  i, 
524. 
Kuthenittm,  boiling  of  (Moissan),  A. ,  ii, 

175. 
Satile    and    haematite,    regular    inter- 
growth  of  (Baumhauer),  a.,  ii,  456. 


8. 

"Saccharin."   See  o- Benzoic  snlphinide. 

Saccharose.     See  Sucrose. 

Saffron,  colouring  matter  in  (Decker), 

A.,  i,  686. 
Safrole    oxide   (Fourneau  and   Tiffe- 

neau),  a.,  i,  20. 
isoSafrole,  action  of  mercuric  acetate  on 
(Balbiaxo    and    Paolini),    A.,  i, 
187. 
oxide  and  its  isomeride   (Hoering), 
A.,  i,  951. 
Sak^  disease,  new  mycoderma  yeast  as  a 

cause  of  (Takahashi),  A.,  ii,  880. 
Salical-.     See  Salicylidene-. 
Salicin,    constitution   of,  and  the  syn- 
tliesis  of  its  pentamethvl   derivative 
(Irvine    and    Rose),    t.,   814;    P., 
113. 
Salicylaldehyde,   electrolytic    reduction 
of  (Law),  T.,  1516,  1525  ;  P.,  237. 
action  of  zinc  on  a  mixture  of,  with 
ethyl    a-bromopropionate    (Baida- 
KOWSKV),  A.,  i,  178. 
Salicylamide,    labile    isomerism    among 
acyl   derivatives   of  (McConvan  and 
TiTHEKLEY),  T.,  1318;  P.,  2.38. 
Salicylic    acid,    preparation     of,     from 
o-cresol  (RrnoLPH),  A.,  i,  361. 
formation  of,  from  sodium  phenoxide 
(Moll  van  Charaxtk),  A.,  i,  665. 
action    of    phosphorus    chlorides     on 

(AsstHCTz),  A.,  i,  501. 
distribution  of,  in  normal  and  infected 
animals  (BoNDi  and  Jacouy),  A.,  ii, 
106. 
derivatives    (Jowett   and    Ptmaji), 

P.,  317. 
detection  of,  in   alimentary  products 
(GuRNi),  A.,  ii,  313. 
Salicylic   acid,     bismuth   salts  (CiiEU- 
i-^'  HF.    KuutiK  vov    Hkvi>kvV   a.,    i. 


Salicylic  acid,  sodium  salt,  action  of,  on 

yeast  cells  (Dreser),   A.,  ii,  43. 

salt   of,    with   barium    theobromine 

(Aktien-Gesellschaft  fur 

AxiLiy-FABRIKATIOX),  A.,  i,  692. 

Salicylic     acid,     i8-hydroxyethyl     ester 

(Badlsche       Axilin-        &        SODA- 

Fabrik),    a.,   i,   957. 
Salicylic    acid,    5-amino-,     preparation 
of  (PuxEriDu),  A.,  i,  957. 

3:5-rf/amino-,  5-A^-acet3'l  derivative 
of,  and  its  diazotisati-n  (Cas- 
SELLA&  Co.),  A.,  i,  908. 

3:5-ff«'bromo-,  and  its  derivatives, 
and  the  action  of  phosphorus 
chlorides  on  (An'SCHTjTZ  and 
Robitsek)  a.,  i,  50-3. 

3-chloro-,  and  its  deiivatives,  and 
the  action  of  phosphorus  chlorides 
on  (AxscHiJTZ  and  Axspach), 
A.,    i,    502. 

5-chloro-,  action  of  phosphorus 
chlorides  on  (Axschctz  and 
Anspach),    a.,    i,    503. 

3:5-rfichloro-,  and  its  derivatives 
and  the  action  of  phosphorus 
chlorides  on  (AxscHiJTZ  and 
Mehrixg),   a.,  i,  501. 

halogen-nitro-  and  nitro-,  and  the 
action  of  phosphonis  chlorides  on 
(AxscHUTZ,  Weber,  Siebex,  and 
Axspach),  A.,  i,  505. 

3:5  rftiodo-,  and  its  derivatives,  and 
the  action  of  phosphorus  chlorides 
on  (AxscHUTZ,  Robitsek,  and 
ScHMiTZ),  A.,  i,  504. 
Salicylic  chloride,  3:5-rfibromo-  and 
rfzchloro-,  action  of  pyridine  on 
(Earle  an!  Jacksox),  A.,  i,  177. 

3:5-dihalogen-,  action  of  benzene  and 
aluminium  chloride  on  (Axschutz, 
Shores,  L6wEXBERG,aud  Schmitz), 
A.,  i,  516. 
Salicylide,  3:5-rfi:bromo-,  and  its  poly- 
meride  (Axsciit'TZ  and  Robitsek), 
A.,  i,  504. 

3-chloro-,  and  its  polymeride  (An- 
scHt'TZ  and  Axspach),  A.,  i,  502. 

3:5-rftchloro-,  jwlymeride  of  (Ax- 
schutz and  Mehkixg),  A.,  i,  502. 

/3-3:5-rfiiodo-  (Ax.scHi'TZ,  Robitsek, 
and  Schmitz),  A.,  i,  504. 

3:5-'/initro-,      i>olymeride      of      (An- 
RcHi'TZ,  Webkk,  Sieben,  and  Ans- 
pach), A.,  i,  ."iOS. 
Salicylideneaniline  picrate  (Ch'sa),  A., 

i,  9t>2. 
Salicylidene-bisdiaxomethane  and  -C-di- 

metbyltetraioline   (IU'hkmaxx),    T., 

1J71  :  1'.,  2;3S. 
Salicylidenedimethozy-a-hydrindene 

(Perkin  and  Roms.sox),  P.,  161. 
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Salicylidene-o -hydrindone  (Perkin  and 

Roiun.son),  r.,  160. 
Salicyliminodimethyl   ether,    dibeiizoyl 
derivative   (EiNHORN    and    Schupp), 
A.,  i,  2iS. 
Salicylphosphorons    chloride,    constitu- 
tion and  reactions  of  (Anschutz), 
A.,i,  501. 
3:5-ciibromo-  (An.sghIjtz  and   Robit- 

srk),  a.,  i,  504. 
3-cliloro-  (Anschutz  and   Anspach), 

A.,  i,  502. 
5-chloro-   (Anschutz  and  Akspach), 

A.,  i,  503. 
3:5-c?2,chloro-  (Anschutz  and   Mehr- 

ing),  a.,  i,  502. 
3:5-rf2iodo-     (Anschutz,     Robitsek, 
and  ScHMiTz),  A.,  i,  504. 
Saligenin  {o-hydroxybcTizyl  alcohol),  di- 
and       tetra-hTomo-,      acetates      of 
(AuwERS    and    Schroter),   A.,    i, 
259. 
3:5-rfi'bronio-  and    -c^ichloro-    (Mett- 
LEK),  A.,  i,  851. 
Saline  vapours,  ionisation  of  (Moreau), 
A.,  ii,  651. 
mobility  of  the  ions  of  (Moreau),  A., 

ii,  68. 
recombination  of  the  ions  of  (Moreau), 
A  ,  ii,  217. 
Salivary  digestion.    See  under  Digestion, 
secretion,   adaptation  of  the,   to   diet 
(Neilson     and    Terry),     A.,     ii, 
238. 
Saltpetre.     See  Potassium  nitrate. 

Cliili.     See  Sodium  nitrate. 
Salt  water.     See  Brine. 
Salts,  specific  heat  of,  between   -188° 
and      the      ordinary     temperature 
(Forch  and  Nordmeyeu),  A.,  ii, 
521. 
molecular  condition  of  some,  in  pyr- 
idine    (Walden     and     Cextner- 
szwer),  a.,  ii,  333. 
solidification  of,  and  the  accompany- 
ing thermal  effects  (Plato),  A.,  ii, 
521. 
new  method  of  representing  graphic- 
aUy  aqueous    solutions  of  two  and 
tliree,  with  the  same  iou  (Janecke), 
A.,  ii,  833. 
reciprocal   ])airs    of,    new  method    of 
representing       graphically     (Ja- 
necke), A.,  ii,  833. 
a     problem     of     afiiiiity    (Meyer- 
HOFFEIt),  A.,  ii,  12. 
acid,  formation  of,  in  alkaline  solution 

(Benrath),  a.,  ii,  425. 
inorganic.     See  Inorganic  salts, 
solid,  method  of  analysis  of  a  n)ixture 
of  tour  (MeyerhofVer),  A.,  ii,  12. 
Bee  (^Iso  Metallic  salts. 


Samarium  chloride  (Matignon),  A.,  ii, 
675. 

c^tchloride  (Matignon and  Gazes),  A., 
ii,  169. 

sulphates  (Matignon),  A.,  ii,  88. 
Samarous     chloride      (Matignon    and 

Gazes),  A.,  ii,  675. 
Sambucus  nigra,  formation  and  quanti- 
tative variations   of  the  cyanogenetic 

glucoside  of  (Guignard),  A.,  ii,  118. 
Santal    oil,    preparation    of     eaters    of 

(Knoli.  &  Co.),  A.,  i,  97-2. 
Santalyl  ethyl  carbonate  (  Knoll  &  Co. ), 

A.,  i,  972. 
Santhomic  acid  (Hesse),  A.,  i,  280. 
Sapindus  Jiarak,  fruits  of  (May),  A.,  ii, 

301. 
Sapogenin  and   Sapotozin   from  Agros- 

temma  Githago  (Bkandl,  Mayr,  and 

Yierling).  a.,  i,  526. 
Saponaretin  from  saponarin   (Barger), 

T.,  1215  ;  P.,  194. 
Saponarin,    a    new  glucoside,    coloured 

bine  with  iodine,  and  its  nona-acetyl 

derivative   (Barger),    T.,    1210;   P., 

194. 
Saponification.     See    Hydrolysis    under 

Affinity,  chemical. 
Saponin  and  Sapogenin  and  their  osaz- 

ones    from    the    fruits    of    Sapindus 

Rarak  (May),  A.,  ii,  301. 
Saponin    from    the  bark    and   fruit   of 
Argiceras  majus  (Sf^Y-iss,),  A.,  ii,  571. 

Nessler's  reagent  as  a  test  for  (Vam- 
vakas),  a.,  ii,  504. 
Sarcina,      an       exclusively      anaerobic 

(P.EYERINCK),  A.,  ii,  696. 

Sarcolactic  acid.     See  rf-Lactic  acid. 
Sarcolite,    microscopical    characters    of 

(Pauly),  a.,  ii,  457. 
Scammonin,   sufjars    of   (Voto6ek    and 

Vondracek),  a.,  i,  378. 
Scammony  root,  presence  of  sucrose  in 

(Requier),  a.,  ii,  45. 
Scatole.     See  3-Methylindole. 
Scheelite   from   Traversella  (Golomba), 

A.,  ii,  369  ;  (Zambonini),  A.,  ii,  620. 
Schiffs    bases,   isomeric    (Anselmino), 

A.,  i,  13. 
Scopolamine  (Schmidt  and  Gaze),  A. 
i,  103. 

estimation  of,  in  the  leaves  and  stalks 
oi  Datura  arborea  (Beckurts),  A., 
ii,  909. 
Scopoline  and  its  derivatives  (Schmidt 

and  Gazk),  A.,  i,  103. 
Sea  urchin's  eggs.     Sei-  under  Eggs. 
Sea  water.     Sir  under  Water. 
Sebacanil,;>-ainino-  (Meyer  and  Maieu), 

A.,  i,  7t)6. 
Sebacic  acid,  derivatives  of  (Krafft), 

A„  i,  553. 
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Secalonic  acid  aud  hydroxy-,  and 
Secalesulphonic  acid,  amiuo- 
(Kkaft),  a.,  i,  979. 
Secretion  ia  relation  to  diabetes  melli- 
tus  i^Bainbkidge  aud  Beddakd),  A., 
ii,  786. 
Secretion,     factors    influencing     (Mac- 

Callum),  a.,  ii,  376. 
Secretions,    organic,    influence    of  lead 
salts  on  the  polarimetric  investigation 
of  (Grossmanx),  a.,  ii,  905. 
Seedlings,   composition  and  metabolism 

ol  (SJCHULZE),  A.,  ii,  571. 
anaerobic   respiration,    alcoholic    fer- 
mentation and  formation  of  acetone 

in  (Pali,ai>in  and  Kostytschew), 

A.,  ii,  696. 
is  homogentisic  acid    formed    in,    by 

the     decomposition     of     tyrosine  1 

(ScHULZE  and  C.4.storo),  A.,  ii,  793. 
Seeds,  action  of  carbon  dioxide  on  tlie 

latent   life    of    some    dried     (Bec- 

qverel),  a.,  ii,  385. 
treatment  of,   with  copjier   solutions 

(Br£al),  a.,  ii,  387. 
germinating,    rCle  of  enzymes  iu   the 

conversion  of  organic  phosphoius  in 

(Zale-ski),  a.,  ii,  881. 
Selenic  aiid  Selenious  acids.     See  under 

Selenium. 
Selenium,    isolation   of  pure,    from   the 

residues      of     the     lead     chamber 

(Koch),  A.,  ii,  609. 
obtained  with  organic  reducing  agents 

(Oechsnek  de  Comnck  and  Chau- 

venet),  a.,  ii,  279. 
allotropic  forms  of  (Makc),  A.,  ii,  226. 
photoelectric  etiect  of  (Cakpini),  A., 

ii,  143. 
sensitiveness  of,  to  light  (Hesehcs), 

A.,  ii,  348. 
behaviour    of,     towards     light     aud 

temperature  (Marc), A.,  ii,  280,  742. 
cathodic  behaviour    of  (Le    Blanc), 

A.,   ii,  67  ;    (Mulleu   aud  Nowa- 

KowsKi),  A.,  ii,  145. 
preparation  of    colloidal    solutions  of 

(MiJLLEK  and  Kowakowski),  "A., 

ii,  18. 
isomorphism     of,       with       tellurium 

(Pei.i.ini),   a.,    ii,    609  ;    (Pem.i.ni 

and  Vio),  A.,  ii,  663. 
action  of,  on  carbon  tetrabromide  (v. 

Baktal),  A.,  ii,  746. 
action    of,    on    copi)er    (Heyn     and 

Bauek),  a.,  ii,  230. 
beliaviour  v{,   in  tlie  manufacture  of 

sulphuric  acid  (Litimanx),  A.,  ii, 

531. 
comfiounds  of,  with  antimony  (P^.i.A- 

BON),  A.,  ii,  173  ;  (Chkktie.v").  A., 

ii,  550. 


Selenium  fluoride  and  its  physical  con- 
stants  (Fkideaux),   T.,   320  ;    P. 
20. 
(dioxide,   reactions   of  (Oechsxer  de 

CoxixcK),  A.,  ii,  280. 
Selenic  acid,  reduction  of  (Oechsxer 
de  Coxixck  and  Chauvenet),  A., 
ii,  279. 
Nitrosylselenic    acid    (Lenher    and 

MATHEW.S),  A.,  ii,  349. 
Selenious    acid,    action    of   dextrose 
on  (Oechsxer  de  Coxixck  and 
CiiAVVENEr),  A.,  ii,  81. 
action  of  organic  i educing  agents  on 
(Oechsxer    de    Coxixck     and 
Chauvexet),  a.,  ii,  436. 
Selenium  iron    cssium    and    rubidium 

alums  (PiONCAf;Lioi.o),  A.,  ii,  232. 
Selenium  organic  compounds  (Stoecker 
aud  Khafft),  A.,  i,  568  ;  (Tabouby), 
A.,  i,  834. 
Selenium,    test    for,   in    sulphuric   acid 

(Lii T-MAXX),  A.,  ii,  531. 
Semen,   mjcrocliemical  reaction  of,   and 
its    application     in      medico-legal 
investigations  (Barberio),    A.,    ii, 
208. 
toxicity  of  (Loisel),  A.,  ii,  112. 
Semicarbazidocamphoformeneamine- 
carboxylic  acid.         See       Carbamyl- 
'^'iiiiphotonueneaminecaiboxylic  acid. 
Separation  apparatus  for  heavy  liquids 

(Kai.sf.r;,  A.,  ii,  662. 
Sepia  shells,  crystalline  chitosan  com- 
pounds from  (V.  rtRTH  and  Kcsso), 
A.,  i,  720. 
Serine,  new  synthesis  of  (Leucus  and 
Geujer),  a.,  i,  806. 
methyl  ester,  and  its  hydrochloride, 
and     anhydride      (Fischer       and 
SrzvKi),  A.,  i,  73. 
r-8erine,  resolution  of,  into  the  optically 
active      components    (Fischer     and 
Jacobs),  A.,  i,  807. 
i^c'Serine,   re.solution  of  (Fischer    and 

Jacods).  a.,  i,  807. 
Serous   fluids,  composition  of  the   lesi- 
dnal    nitrogen     of     (Neubero     and 
Straiss),  a.,  ii,  461. 
Serpentine,  decom)>osition    of  (Hills- 

ituAMi),  A.,  ii,  772. 
Serum,  anthrax.     See  Anthrax, 
anti-oxydasic      (Gessarp),      A.,      ii, 
373. 
Semm      albomin     and      myo-albumin 
(li.stinction    l>et\veen     (de   Rev-Pail- 
iiAKE),  A.,  i,  998. 
Serum-globulin,  ]irccipitation  of,    from 
Mood-.scrnni  by  means  of  acetic   ncid 
(H'  i.>-KAMi'i,  A.,  i,  224. 
Serum  pathology,  analytical  metliods  of 
(>!anwahino),  a.,  ii,  208, 
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Serylserine  and  its  methyl  ester,  hydro- 
eliloiide   of    (Fischer  and  Suzuki), 
A.,  i,  73. 
t'scSeryh'soserine   and   its   methyl   ester 

(Fischer  and  Suzuki),  A.,  i,  73. 
Sesam^  oil  reaction  (Soltsien),  A.,  ii, 

502. 
Sesamum,  stimulating  action  of  potass- 
ium iodide   on  (U('HIYAMa),    A.,   ii, 
388. 
Sesquiterpene,  new,  from  the  oil  from 
the  fruit  of  Pittosporum  undalatum 
(Power  and  Tuti.v),  T.,  1090  ;  P., 
170. 
CJ5H.24     from    copaiha    balsam     from 
Surinam  (van  Itallie  and  NiEUW- 
land),  a.,  i,  596. 
Cj.^Hjj    (two),    from     oil    of     myrrh 
(Lewinsohn),  a.,  i,  972, 
Sewage,  study  of  the  process  of  nitrifica- 
tion, with  reference  to  the  purifica- 
tion of  (Chick),  A.,  ii,  245. 
estimation  of  phenol   and   thiocyanic 
acid  in  (KoRx),  A.,  ii,  808. 
Shaking  apparatus   fitted  with   a    gas 
delivery    tube     and     a     temperature 
regulator  (Kempf),  A.,  ii,  433. 
Shaking  machine  (Mandl  and   Russ), 
A.,  ii,  154. 
for  thermostats  (Luxden  and  Tate), 
A.,  ii,  831. 
Sida    rhombifolia    bark.       See    Fibre, 

"  Denji. " 
Siderite  from  the  Sylvester  Mine,  Vosges, 

Alsace  (Ungemach),  A.,  ii,  766. 
Silica.     See  Silicon  rfioxide. 
Silicate  fusions  (Doelter),  A.,  ii,  665; 
(Reiter),  a.,  ii,  865. 
influence  of  viscosity  in  (Doelter), 
A.,  ii,  350. 
Silicates,  Silicic  acid,  and  Silicides.    Sec 

under  Silicon. 
Silicoaluminides  (Vigouroux),   A.,    ii, 

30 
Silicomagnesiofluorite,   a   new    mineral 
from  Finland  (Zemjatschen.sky),  A. , 
ii,  681. 
Silicomolybdic     acid     and     its     salts, 
clicinistry     and     crystallograpliy     of 
(Coi'aux),  a.,  ii,  170. 
Silicon  soluble  in  hydrofluoric  acid,  pre- 
paration of  (IjEIikau),  a.,  ii,  168. 
specific   heat   of,  between  - 188"   and 
the    ordinary    temperature   (FoRCll 
and  Nordmeyer),  A.,  ii,  521. 
action     of,     on     pure     and     impure 
aluminium  (Vigouroux),  A.,  ii,  30. 
Silicon    alloy   with    copper    (Lkreau), 
A.,  ii,  29,  168;  (ViooURoux),  A., 
.'V  168. 
with  irou  jGuertler  and  Tammann), 
A.,  ii,  32,-  (Vigouroux),  A.,  ii,  33. 


Silicon  compounds  with  carbon,  volatility 
in  (Henry),  A.,  i,  549. 
with  iron  (Vaxzetti),  A.,  ii,  614. 
with  manganese  (Doerinckel),  A.,ii, 

676. 
with    nickel    (Guertler    and    Tam- 
mann), A.,  ii,  362, 
with  titanium  and  zirconium  (HoNlG- 
schmid),  a.,  ii,  678. 
Silicon  carbide.     See  Carborundum, 
tetrachloride,    action    of,    on    cobalt 
(Vigouroux),  A.,  ii,  287. 
action  of,  on  iron  (Vigouroux),  A., 

ii,  32. 
action  of,  on  nickel  (Vigouroux), 
A.,  ii,  451. 
te^rafluoride,  melting  and  boiling  points 
of  (Moissan),  a.,  ii,  535. 
elimination  and  alkalimetric  estima- 
tion of,  in  the  analysis  of  fluorides 
(Hilemax),  a.,  ii,  798. 
Silicides,   constitution   of    (Manchot 
and  Kieser),  A.,  ii,  83. 
Silicon    dioxide    {silica),    physical   pro- 
perties of  (Day  and  Shepherd), 
A.,  ii,  771. 
estimation  of  (Knight  and   Mex- 

neke),  a.,  ii,  803. 
estimation  of.  in  iron  ores  containing 
alumina  (Dean),  A.,  ii,  630. 
Silicic  acid,  hydrogel  of,  preparation 
and  purification  of  (Jordis),  A.,  ii, 
84. 
Silicic   acids,  preparation  of,   by  the 
decomposition    of    natural    silicates 
(Tschermak),  a.,  ii,  771  ;  (Hille- 
braxd),  a.,  ii,  772. 
Silicic  acids,  a-  and  ;3-  (Mylius  and 

Gi:oschuff),  A.,  ii,  160. 
Silicates,  formation  of  (Konigsberger 
and  Muller),  A.,  ii,  553. 
natural,     constitution     of     certain 

(McNeii,),  a.,  ii,  457. 
possible  relation  between  the  viscosity 
curves  and  the  molecular  volumes 
of  (Loewinson-Lessixg),  a.,  ii, 
459. 
determination  of  the  melting  points 
of,  by  optical  metliods  (Doelter), 
A.,  ii,  726. 
fused,  rate  of  reaction  in  (Doelter), 

A.,  ii,  611. 
decomposition  of  (Tschermak),  A., 
ii,   771  ;    (Hillerrand),   A.,    ii, 
772. 
decomposition      of,     with     hydro- 
fluoric    and     hydrocliloric     acids 
(Hinoen),  A.,  ii,  579. 
acid  and  alkaline  reaction  of  (CoRNU), 

A.,  ii,  770. 
analysis  of  (JoKDls  and  LuDEWio), 
A.,  ii,  51. 
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Silicon: — 

Hydrofluosilicic     acid.      See     under 
Fluorine. 
Silicon  organic  compounds  (Dilthey  and 
Eduakdoff),  a.,  i,  128  ;  (Dilthey, 
Eduardoff,  and  Schumacher),  A., 
i,  342. 
Silicones  (Boudouard),  A.,  i,  563. 
Silicon  thiocyanate,  preparation,  consti- 
tution, and  properties  of  (Reynolds), 
T.,  397:  P.,  17. 
Silicon,   estimation    of,   in    presence    of 

silica  (Philips),  A.,  ii,  125. 
Sillimanite,  axial  ratios  of  (Taubert), 

A.,  ii,  555. 
Silver  in  the  trias  of  Meurtbe-et-Moselle 
(L.A.UR),  A.,  ii,  556. 
atomic  weight  of  (Guye),  A.,  ii,  19  ; 
(GcYE  and  Ter-Gazaria>),  A.,  ii, 
750. 
separation  of,  by  colloidal   gold  from 
reduction  mixtures  containing  silver 
(ZsiGMOxnY),  A.,  ii,  679. 
electrochemical  equivalent  of  (Guthe), 

A.,  ii,  520. 
molecular  weight    of   the   vapour    of 
(v.  Wartenbero),  a.,  ii,  161. 
Silver   alloys  with  antimony,  bismuth, 
and  thallium   (Petrenko),  A.,   ii, 
667. 
with  arsenic  (Friedkich  and  Leroux), 

A.,  ii,  283. 
with  lead  (Friedrich  and  Puchta), 

A.,  ii,  541. 
with  magnesium  (Schemtschuschsy), 

A.,  ii,  539. 
with   mercurj-,    chemical    equilibrium 
between   a   solution    of    silver    and 
mercury  nitrates  and  (Reinders), 
A.,  ii,  219. 
with      platinum      (Thompson      and 

Miller),  A.,  ii,  764. 
with  zinc  (Petrenko),  A.,  ii,  284. 
Silver  salts,  reactions  of  acetylene  with 
af'idified  solutions  of  (Nieuvvland  and 
Maguirk),  a.,  i,  721. 
Silver  bromide  and  chloride,  solubility 
of,  at  100°  (BoTTOER),  A.,  ii,  656. 
chloride,    reduction    of,    by    calcium 
(Hack.siill),  A.,  ii,  161. 
solubility  of,  in  hydrochloride   acid 
and    sodium    chloride    solutions 
(Barlow),  A.,  ii,  852. 
precipitates,  ojMilescent,   estimation 
of   (Welijj),    A.,    ii,    252,   492; 
(Richards),  A.,  ii,  493. 
solutions,  equilibria  in  (Wells),  A., 
ii,  340. 
haloids,    formation  of  mixed  crystals 

of  (Mi)XKEMeyer),  a.,  ii,  604. 
iodide,  preparation  of  the  hydroaol  of 
(Lottermoser),  a.,  ii,  429. 


Silver  nitrate,  relative  migration  velocities 
of  the  ions  of,  in  water,  methyl 
and  ethyl  alcohols,  and  acetone, 
and  in  binary  mixtures  of  these 
solvents,   together  with  the  con- 
ductivity of  such  solutions  (Joxes 
and  Rociller),  A.,  ii,  827. 
and  mercury  nitrate,  chemical  equi- 
librium between  a  solution  of,  and 
silver  amalgams  (Reixdepjs),  A., 
ii,  219. 
reaction    of,    with  organic  halogen 
compounds   (v.     Euler),    A.,    i, 
789. 
action  of,  on   disodium   orthophos- 
phate  in  dilute    solution   (Lasq 
and  KArFMAXS),  A.,  ii,  162. 
oxide  and  «<ioxide  (Lewis),  A.,  ii, 

284. 
rftoxide  and  j«Toxynitrate  (Watsok), 

T.,  578. 
/peroxide,    oxidations    with    (Kempf), 

A.,  ii,  24,  25. 
mperoxide  (Barbieri),  A.,  ii,  612. 
selenide,      sulphide,      and     telluride 

(P£labon-),  a.,  ii,  667. 
sulphide  and  silver  (Friedrich   and 
Leroux),  A.,  ii,  751. 
Silver  thiocyanate,  solubility  of,  at  100" 

(Bottger),  a.,  ii,  656. 
Sihrer,  estimation  of  (Goldschmidt),  A., 
ii,  309. 
estimation  of,  in  alloys  in  the  wet  way 

(Altx^.der),  a.,  ii,  395. 
separation  of,  from  silver  sulphide  in 
the  presence  of  mercury  (Hinkich- 
SEN  and  Watanabe),  A.,  ii,  85. 
Silver  coins,  assay  of,  in  bulk  (HoiT- 

.sema),  a.,  ii,  197. 
Silver  fir  oil  (Haensel),  A.,  i,  524. 
Silver  lead  mineral  from  Rosseto,  Elba 

(Tarugi  and  Calamai),  A.,  ii,  620. 
Siphon,  automatic  safety  (Steixlen;,  A., 

ii,  .^31. 
Slag,  basic,  estimation  of  citrate-soluble 
and  total  phosphoric  acid  in  (Mach), 
A.,  ii,  50  ;  (Scheske),  A.,  ii,  392. 
Slags,  physical  and  chemical  properties 

of  (Ti'RNER),  A.,  ii,  30. 
Snake    antivenoms    and    antisera,    pre- 
cipitins of  (Hunter),  A.,  ii,  113. 
Soaps,  antiseptic,  estimation  of  mercury 

an<l  iodine  in  (Seidell),  A.,  ii,  252. 
Soapwort,   wliite,    the    saponin    of    the 

(Kiisesthaler),  A.,  i,  32. 
Soda-lencite,  reformation  of  (Read  and 

K.McHi),  A.,  ii,  683. 
Sodammoniom  (Joannis),   A.,    ii,     161  ; 

(iJuFF  and  Geisel),  A.,  ii,  228. 
Sodiam,   fluorescence  of  the  va)>our  of, 
caused      by      monochromatic      light 
(Wood),  A.,  ii,  319. 
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Sodiam,  fluorescence  nnJ  magnetic  rota- 
tion spectra  of  the  vapour  of,  and 
their  analysis  (Wood),  A.,  ii,  821. 
phosphorescence   of  (v.    Mosengeil), 

A.,  ii,  714. 
vapour  pressure  of  (Gebhardt),  A.,ii, 

9. 
relation  of,   to  potassium  in  soil  and 
solution  cultures  (Breazeale),  A., 
ii,  891. 
Sodium  alloys  with  aluminium,  magnes- 
ium, and  with  zinc  (Mathewson), 
A.,  ii,  165. 
with   antimony,    bismuth,    cadmium, 
and  lead  (Mathkwson),  A.,  ii,  666. 
Sodiam    salts,    isomorphism    of,    with 
potassium     salts     (Kurnakoff     and 
Schemtschusciiny),  a.,  ii,  443. 
Sodium   arsenate,    influence   of,    on   the 
fermentation   of  glucose    by   yeast- 
juice    (Harden  and    Young),    P., 
283. 
Disodium  hydrogen  arsenate,  prepara- 
tion of  (Wulff),  a.,  ii,  444. 
Sodium  borate.     See  Tincal. 

biborate     {borax),     octahedral,     form- 
ation of  (van't  Hoff  and  Blas- 
dale),  a.,  ii,  177. 
characteristic  reaction   for  (Reicii- 
ard),  a.,  ii,  579. 
borates    (Atterberg),    A.,    ii,    281  ; 

(Dukelski),  a.,  ii,  610. 
bromide,     transition     temperature    of 
(Richards  and  Wells),    A.,  ii, 
727. 
organosols  and    gels  of  (Paal  and 
KiJHN),  A.,  ii,  749. 
carbonate   and   liydroxide,   density  of 
solutions  of  (Wegscheider),  A.,  ii, 
282. 
chloride,  colloidal  (Paal  ;  Ephraim), 
A.,  ii,  351. 
organosols  and  gels   of  (Paal  and 

KtJHN),  A.,  ii,  749. 
toxicity  of,   and  its   prevention   by 
other  salts  (O.sterhout),  A.,  ii, 
383. 
excretion      of,     during     phloridzin 
diuresis  (Biberfeld),  A.,  ii,  564. 
estimation  of,  in  yolk  of  egg  (L.  and 
J.  Gadais),  a.,  ii,  631. 
chromates  (Schreinemakers),  A.,  ii, 

287. 
fluoiide,  action  of,   on  garden  plants 

(A so),  a.,  ii,  889. 
hydroxide,  explosion  of  a  Kiistcr 
apparatu.s  for  the  preparation  of 
(IIari'f  and  P'lelssner  ;  KO.stek), 
a.,  ii,  8.')0. 
liyi)obromite,  action  of,  on  carbamide 
and  on  ammonium  salts  (Corradi), 
A.,  ii,  505. 


Sodium  hyposulphite  as  a  reducing  agent 

(Grandmougin),   a.,  i,  716,  967. 

action    of    sodium   thiosulphate   on 

(BiNZ  and  Sondag),  A.,  ii,  23. 
application     of,     in     gas     analysis 
(Fhanzen),  a.,  ii,  577. 
mercuric    iodides    (Duboin),    A.,    ii, 

673. 
^rmanganate,  formation  of  (White), 

A.,  ii,  725. 
nitrate,  refractive  index  of  solutions  of 
(MIER.S    and    Isaac),    T.,    413  ; 
P.,  9. 
presence  of  chlorate  in  (Grimbert), 

A.,  ii,  282. 
as  top-dressing  for  Japanese   crops 

(Aso),  A.,  ii,  890. 
analysis   of  (Bensemann),  A.,    ii, 

125;  (Beck),  A.,  ii,  899. 
used  in  preserving  meat,  analysis  of 
(Andouard),  a.,  ii,  492. 
nitrite,    influence   of,  on   metabolism 

(Surveyor),  A.,  ii,  560. 
pero-Kide,  analy.sis  of  (Laseker),  A., 

ii,  804. 
phosphates,  influence  of.on  metabolism 
(Dr.«grez  and  Guende),  A.,  ii, 
560. 
estimation  of  the  (Ahlum),  A.,  ii, 
393. 
Disodium    or<Aophosphate,    action   of 
silver  nitrate  on,  in  dilute  solution 
(Lang  and  Kaufmann),  A.,  ii,  162. 
Sodium  silicate  as  manure  for  wheat  and 
barley  (Voelcker),  A.,  ii,  888. 
iron  silicate,  NaoFe2Si40i2(WEYBERG), 

A.,  ii,  91. 
sulphate    in    secondary  fumaroles  of 
Mt.  Pelee  (Lacroix),  A.,  ii,  769. 
and    potassium     sulphate,    mutual 
relationship  of  (van't  Hoff  and 
Barschall),  a.,  ii,  666. 
molybdate    and    tungstate,    mixed 
crystals    of  anhydrous  (Boeke), 
•      A.,  ii,  750. 
double  salt  of,  with  antimony  sul- 
phate (Metzi,),  a.,  ii,  174. 
estimation   of,    in   magnesium    sul- 
phate (Mossler),  a.,  ii,  395. 
^persulphate,  electrolytic  proiluction  of 
(Consortium   riJR  Elektbochem- 
isciiE  Industrie  k   E.  MtLLKit), 
A.,  ii,  749. 
hydrogen  sulphates,  two  (D'Ans),  A., 

ii,  351. 
sulphide,  reaction  of,  with  iron  salts 

(DE  Konikck),  a.,  ii,  397. 
sul])hite,    estimation     of,      in     foods 

(Hullky).  a.,  ii,  800. 
di-    and     tetratliionnh-s,    action     of 
pota.«isium  cvanide  on   (Gutmann), 
A-,  i,  H9. 


INDEX  OF  SUBJECTS. 


1220 


Sodium  thiosulphate,  hydrates  of  (YotrKG 
and  Burke),  A.,  ii,  281. 

assay  of  (Hubener),  A.,  ii,  196. 
uranate,  preparation  of  (Ohly),  A.,  ii, 

762. 

Sodium,  estimation  of,  in  hydrochloric 

acid  soil  extracts  (Nkubauer),  A- ,  ii, 

52. 

Sodium  light,  apparatus  for  obtainincj  a 

powerful  (Pekkin),  T.,  617  ;  P.,  100. 

)3-Sodoxynaphthoic      acid       (Ti.imstra 

and  Kggink),  A.,  i,  179. 
Soil   extracts,   method   of   determining 
"black  alkali"  in  (Skikxer),  A.,  ii, 
251. 
Soils,   some  new  properties  of  (KoxiG, 

Hasenbaumer,  and  Coppenrath), 

A.,  ii,  303. 
effect  of  plant  growth  and  of  manures 

on  the  retention  of  bases  by  (Hall 

and  Miller),  A.,  ii,  119. 
investigation    of   the    causes    of  the 

retention  of  soluble  substances  by 

(Bkiggs),  a.,  ii,  13. 
relatively  deficient  in  magnesia,  im- 
provement of  (Nakamuka),  a.,  ii, 

389  ;  (Maki  and  Tanaka),  A.,  ii, 

892. 
absor\>tion  of  alkali  carbonates  by  the 

mineral  constituents  of  (DuMONT ; 

Maquknxe),  a.,  ii,  249. 
chemical  and  physical  action  of  brine 

on  (Hissink),  a.,  ii,  701. 
action      of     carbon     disulphide     on 

(Heixze),  a.,  ii,  486. 
development      and      distribution     of 

nitrates  and  total  water-soluble  salts 

in  field  (Kixu,  Jeffery,  and  Whit- 
son),  A.,  ii,  46. 
manured  with  sodium  nitrate,  loss  of 

nitrogen   in   (Stokla.sa,    jELfNEK, 

and  Er.vest),  A.,  ii,  303. 
absorption  of  phosphates  by  (ScHREl- 

ner  and  Failyek),  A.,  ii,  485. 
behaviour  of    "soluble"    phosphoric 

acid  and  its  movements  in  (Hoff- 

melster),  a.,  ii,  120. 
absorption        of        potassium        by 

(Schreiser  and  Failyer),  A.,  ii, 

575. 
relation   of  sodium   to  potas-sium  in, 

and  solution  cultures  (Breazeale), 

a.,  ii,  891. 
nitrogen  decompositions  in  (Lohnis), 

a.,  ii,  46. 
availability    of   phosphoric    acid     of 

(Fraps),  a.,  ii,  702. 
bacteriological  investigation  of  (Bcii- 

lert  and  Fickknuey),  A.,  ii,  476. 
microbiology  of  (H El nze),  A.,  ii,  625. 
elTect  of  the  sterilisation  of,  on  plants 

(Schulze),  a.,  ii,  796. 


Soils,  demonstration  of  the  amount  of  clay 

in  (Emmekling  and  Siedex),  A.,  ii, 

494. 
phospho-humic   compounds    of   (Du- 

moxt),  a.,  ii,  626. 
cacao,  of  S.  Thome  and  the  Gold  Coast 

Colony,      agricultural      value       of 

(Hubert),  A.,  ii,  889. 
tobacco,  from  Deli,  Sumatra,  analyses 

of  (Mayer),  A.,  ii,  249. 
from   the   Experimental    Fields,    bac- 
teriological   and    chemical    studies 

of    (WoHLTMAXX,     FiscHER,    and 

Schxeider),  a.,  ii,  119. 
from   French  Guinea,  composition    of 

(HUBERT),  A.,  ii,  889. 
over-limed,  regeneration  of  (Maki  and 

Tanaka),  A.,  ii,  892. 
marsh  (Schccht),  A.,  ii,  46. 
Oregon  Beaverdam,  chemical  study  of 

some  (Bradley),  A.,  ii,  249. 
analysis  of,   note  on  (Weibcll),  A., 

ii,  712. 
determination  of  available  plant  food 

in,  by  the  use  of  weak  acid  solvents 

(Hall  and  Amos),    T.,    205  ;    P., 

11. 
estimation    of    calcium,    magnesium, 

phosphoric    acid,    potassium,     and 

sodium    in    hydrochloric    acid    ex- 
tracts of  (Necbauer),  a.,   ii,   52  ; 

(Hissixk),  a.,  ii,  396. 
estimation      of    carbon     in      (Hai.l, 

Miller,  and  Marmu),  T.,  595  ;  P., 

103. 
estimation  of  nitric  acid  in  (Bchlert 

and  Fickendky),  A.,  ii,  125. 
Solanin,  amount  of,  in  potatoes  (WiXT- 

ge.v),  a.,  ii,  701. 
from  Solanum  sodamaeHtn  (Oddo  and 

Colombaxo),  a.,  i,  527,  980  ;  (Sol- 

daini),  a.,  i,  527. 
formula  and   properties  of  (Romeo), 

A.,  i,  300. 
sugars  of  (VoTof ek  and  Vondkaoek), 

A.,  i,  378. 
inhibition  of  the  toxic  influence  of,  by 

carbon    dioxide    (Hausmaxn     aud 

Wozasek),  a.,  ii,  789. 
Sidanuvi    so<lomacum,     products     from 
(Onno  and  Colombano),  A.,  i,  527, 
980  ;  (SoLDAlNi),  A.,  i,  527. 
Solar  eclipses,  total,  of  1900,  1901,  and 
1905,   determinations  of  wave-length 
from  spci'tra  obtained  at  the  (Dyson), 
a.,  ii,  713. 
Solid  solutions.     See  Solution"*. 

substances,  va{>ori8ation  of,  at  the 
ordinary  teni|»erature  (Zf.noxlis), 
A.,  ii,  831. 

vacuum    distilling    appamtns    for 
(Haihn),  A.,  ii,  841. 
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fiolidificatibn  of  inorganic  salts  and  salt 

mixtures  (Plato),  A.,  ii,  521. 
Solids,    apparatus    for    measuring     the 

solubility   of,  in  liquids   (Veimarn), 

A.,  ii,  838. 
Solubility,  influence  of  one  .substance  on 
the,  of  another  (Levin),  A. ,  ii,  527  ; 
(Riedel),  a.  ,  ii,  656  ;  (Dawson),  A. , 
ii,  730. 

absorption,  relation  of,  to  surface 
tension  (Christoff),  A.,  ii,  525. 

abnormal  increase  of,  with  organic 
substances  (Stromholm),  A.,  ii, 
75. 

of  organic  acids,  bases,  and  carbo- 
hydrates in  pyridine  and  other 
solvents  (Holty),  A.,  ii,  61. 

of  the  alkaline-earth  bromates, 
chlorates,  and  iodates  (Trautz  and 
ANSCiitJTz),  A.,  ii,  656. 

absorption  coefiBcients  of  gases  and 
vapours,  connection  between  the, 
and  their  critical  temperatures,  smd 
the  viscosity  of  tlie  solvent  medium 
(Tate),  A.,  ii,  838. 

absorption  of  gases  by  liquids,  regular- 
ity in  the  (Winkler),  A.,  ii,  342. 

of  the  halogen  derivatives  of  hydro- 
carbons in  water  (Rex),  A.,  ii, 
342. 

of  salt  mixtures  at  temperatures  con- 
siderably above  the  boiling  points 
of  their  saturated  solutions  (Thiele 
and  Calbehla),  A.,  ii,  604. 

of  solids  in  liquids,  apparatus  for 
measuring  the  (Yeimarn),  A.,  ii, 
838. 

of  sparingly  soluble  substances  (Bott- 
ger),  a.,  ii,  656. 
Solubility    curves    (Trevor),    A.,    ii, 
341. 

anomalous  character  of,  and  the  rela- 
tion of  this  to  the  formation  of 
hydrates  in  solution  (van  Laar), 
A.,  ii,  275. 
Solution  state  (Dreaper),  A.,  ii,  13. 
Solutions,  contributions  to  the  theory 
of  (Holmes),  T.,  1774  ;  P.,  272. 

general  equations  of  the  tlieory  of 
(Trevor),  A.,  ii,  526. 

critical  pressures  of  (Ceninehszwer 
and  Pakalneet),  A.,  ii,  341. 

critical  temperatures  of  (Ckntner- 
szwER  and  Zon'i),  A.,  ii,  272. 

origin  of  the  formation  of  layers  in, 
observed  by  A.  Sinding-Larseu 
(Christiansen),  A.,  ii,  74. 

in  liquid  iodine,  electrical  con- 
ductivity of  (Lewis  and  Wheeler), 
A.,  ii,  650. 

alcoholic,  osmotic  pressures  of  (Bak- 
low),  a.,  ii,  273. 


Solutions,    aqueous,    ionic   size   in   rela- 
tion to  the  physical  properties  of 
(Bousfielu),  a.,  ii,  428. 
boiling  points  of  (Johnston),  A., 

ii,  9. 
osmotic  pressure  of  (Barlow),  A., 

ii,  149. 
surface  tension  of  (ZemplSn),  A., 
ii,  728. 
saturated,   spontaneous  crystallisation 
of  (Hartley),  P.,  60. 
the  attractive  force  of  crystals  for 
like  molecules  in  (Sonstadt),  T., 
339. 
in  binary  systems  in  which  a  com- 
pound  occurs,    boiling  points  of 
(Roozeboom),  a.,  ii,  217. 
solid  (Wallerant),  A.,  ii,  151  ;  (de 

Boisbaudran),  a.,  ii,  152, 
supersaturated,  influence  of  light  on 
the  crystallisation  of  (Trautz  and 
Anschijtz),  a.,  ii,  411. 
Solvent  and  solute,  reciprocal  behaviour 
of  (Schiller),  A.,  ii,  220. 
molecular   weight   of  the,    in    binaiy 

mixtures  (Drucker),  A.,  ii,  74. 
combination  of,  with  tlie  ions  (Mor- 
gan and  Kanolt),  A.,  ii,  420. 
influence  of  the,  on   the   stability  of 
thedissolvedmolecules(BRiLLOUiN), 
A.,  ii,  262. 
liquid  carbon  dioxide  as  (Buchner), 

A.,  ii,  274. 
iodine  as  (Timmermans),  A.,  ii,  429. 
liquid  methylamine  as  (Gibbs),  A.,  i, 
933. 
Solvents,    index  of   refraction    of    sub- 
stances   dissolved    in    non-aqueous 
(Ch^neveau),  a.,  ii,  509. 
boiling  point  measurements  of  (Wal- 

den),  a.,  ii,  336. 
viscosity  of,   in  relation    to  conduct- 
ivity (Walden),  a.,  ii,  335. 
organic,   and  their  dissociative  power 
(Walden),   A.,   ii,  149,   335,  336, 
527. 
Somnoform  and  ethyl  bromide,  chloride, 
and    iodide,    physiological    action    of 
(WEB.STER),  A.,  ii,  566. 
Sorbic   acid,   a-cyauo-,   and  its  barium 
salt   and    bromo-derivative,    and    re- 
actions (HaeiU)Tl),  a.,  i,  62. 
Sorbonitrile  (Haehdtl),  A.,  i,  62. 
Soy   bean,    vegetable   cheese    from    the 
proteid   of  the  (Katayama),   A.,   ii, 
889. 
Soy  bean    milk  (Katayama),    A.,    ii, 

889. 
Sparteine  alkyl  haloids  (Scuoltz),  A., 

i,  379. 
Specific    heat      See     under     Thermo- 
chemistry. 
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Specific  inductive  capacity.    See  Dielec- 
tric   constants    under    Electroche- 
mistry, 
rotation.     See  under  Photochemistry. 
Spectra  and   Spectroscopy.     See   under 

Photochemistry. 
Spices,  researches  on  the  carbohydrates 
in     (Hants     and     Biex),     A.,     ii, 
883. 
Spiegeleisen,    estimation   of  manganese 

in  (Kietreibrr),  A.,  ii,  494. 
Spinach,  quantity  of  iron  in  (Sergek), 
A.,  ii,  574. 
lime  factor  for  (Namikawa),  A.,ii,892. 
stimulating  action  of  potassium  iodide 
on  (Dchiyama),  a.,  ii,  388. 
Spinel,  compounds  allied  to  (Weyberg), 

a.,  ii,  865. 
Spirits,  estimation  of  higher  alcohols  in 
(ScHiDROwiTZ    and    Kaye),    A.,    ii, 
584. 
Spleen,  the  carbohydrate  group  of  the 
nucleo-proteid  of   the    (Levexe  and 
Mandel),  a.,  i,  468. 
Spong^,    cleavage    products     of,    with 
acids  (Abderhalden  and  Strauss), 
a.,  i,  547. 
Spring  water.     See  under  "Water. 
Squill,     strophauthus,     and      digitalis, 
pharmacological     action    of,    on    the 
heart  (Hayses),  A.,  ii,  243. 
Stability,  relation  of,  to  electrochemical 
efficiency  in  hypochlorite  production 
(DiGBY),  A.,  ii,  265. 
limit  of,    of  additive   compounds,  in 
the  solid  state  and  the  divergence 
of  the   same  from  Kopp  and  Neu- 
mann's    law     (Kremanx    and     v. 
Hofmaxn),  a.,  ii,  267. 
StafFelite,    crystallised     (Schwantke), 

A.,  ii,  35. 
Standard  solutiona.    See  under  Analysis, 

volumetrir-. 
Stannic  compounds.     See  under  Tin. 
Star  aniseed  oil,  new  method  of  extract- 
ing (Ebekhakut),  a.,  ii,  246. 
Starch,  acidic  properties  of  (Democssy), 
A.,  i,  401. 
behaviour     of,    on    hydrolysis     with 
moderately   concentrated   sulphuric 
acid  (TuLLEKs),  A.,  i,  560. 
inversion     of,    by     platinum     black 

(Neilsox),  a.,  i,  235. 
influence  of  .some  mineral  matters  on 
the    liquefaction    of    (Wolff    and 
Ferxbach),  a.,  i,  803. 
liquefying  and    saccharifying  actions 

on  (Petit),  A.,  i,  67. 
action   of  acetic  anhydride   saturated 
with  hydrogen  chloride  on  (Skracp), 
Geinspkrger,     v.    Knaffi.-Lenz, 
Menter,  and  Sirk),  A.,  i,  67. 


Starch,  action  of  amylase  on(MAQrEXXK 
and  Roux),  A.,  i,  327,  547  ;  (Ferx- 
bach), A.,  i,  327  ;  (Ferxbach  and 
Wolff),  A.,  i,  484. 
action     of    mineral     compounds     on 

(Wolff),  A.,  i,  66. 
microscopic  examination  of  (Collin), 

A.,  ii,  905. 
estimation  of,polarimetrically  (EiiVEF^), 

A.,  ii,  57. 
estimation    of    added,    in    chocolates 
(KoBix),  A.,  ii,  499  ;  (Pellet),  A., 
ii,  586. 
wheat,   detection    of   rice    starch    in 
(Collix),  a.,  ii,  905. 
Starches,    natural,     retrogression     and 
composition     of     (Roux),     A.,     i, 
235. 
estimation  of   insoluble  amyloses   in 
(Wolff),  A.,  ii,  500. 
Starch  grains  and  powder,  liquefaction 

of  (BoiDix),  A.,  i,  933. 
Starch  paste,  mechanism  of  the  influence 
of  acids,  bases,  and  salts  in  the  lique- 
faction of  (Ferxb.\ch  and  Wolff), 
A.,      i,     804 ;      (Boidix),      A.,     i, 
933. 
Starchy  substances  studied  by  the  aid 
of  our  knowledge  of  the  colloidal  state 
(Malfitaxo),  A.,  i,  804. 
Starfish  eggs.     See  Eg&;s. 
Stassfurt  salts,  temperatures  of  deposi- 
tion of  (vax't  Hoff),  a.,  ii,  36. 
Steam,    su{)erheated,    specific    heat     of 
(Holborx    and    Hexnixg),    A.,    ii, 
147. 
Steam  generator  and  superheater,  auto- 
matic (Thiele),  a.,  ii,  78. 
rapid  (Reiser^  A.,  ii,  531. 
Steapsin,  pancreas,  and  the  velocity  of 
fat  hydrolysis  produced   by  enzymes 
(Kaxitz),  a.,  i,  328. 
Stearylphenyltliiocarbamide         (Haw- 
thorne), T.,  560;  P.,  86. 
Steel.     See  under  Iron. 
Stereochemical     infiuences,     reciprocal 

(Meyeu),  a.,  i.  107. 
StereoiBomerides,  unsaturated,   reaction 
of,     witli     organic    magnesium    com- 
pounds (Kuhler),  a.,  i,  753. 
Stibines.     See  under  Antimony  organic 

coniiK)unds. 
2-Stilbazole,    4-amino-,   and   its    acetyl 
derivative  and  salts  and  4-8tilbaxole, 
7>-amino-  and  />-nitro-,  and  their  salta 
(Baimert),  a.,  i,  909. 
8tilbazole•;^azo-i9-naphtholB,  2-  and  4-, 
and  their  salts  and  6-salphonic  acids, 
sodium     salts     (Baimeut),     A.,     i, 
910. 
Stilbasole-jf-Asoresorcinola,   2-    and    4- 
(Baumert),  a.,  i,  910. 
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Stilbene  {s-diphcnylcthylene),  2-amino-, 
and  its  acetyl  derivative,  2-nitro-, 
4-nitro-2-amiuo-  and  2-nitro-4- 
amino",  and  their  diazo-derivatives, 
and  2:4-c?mitro-,  and  its  polymerisa- 
tion (Sachs  and  Hilpekt),  A.,  i, 
241. 
;!;-hydroxy-,  and  its  salts  and  bronio- 
deriTatives  and  their  acetyl  com- 
pounds (ZiNCKE  and  Geibel),  A., 
i,  739. 
4:4'-c?ihydroxy-,  oxidation  of  (Will- 

STATTER  and  Benz),  a.,  i,  997. 
nitro-derivatives        (Pfeiffer       and 
Moxath),  a.,  i,  413. 
s-Stilbenedimethyldiamine  and  its  salts, 
dinitrosoamine,  and  diacyl  derivatives 
(Fischer  and  Romer),  A.,  i,  542. 
Stilbene  group,  colouring  matters  of  the 
(Greek  and    Croslaxd),    T.,    1602; 
P.,  256. 
Stibiotantalite  (Penfield   and   Ford), 

A.,  ii,  681. 
Stilbite  from  Fonte  del  Prete  (D'Achi- 
ARDi),  A.,  ii,  555. 
from  Gellivare,  Sweden  (Bygd^n),  A., 
ii,  38. 
Stimulation,    nature    of   chemical    and 
electrical     (Sutherland),     A.,     ii, 
871. 
Stoichiometrical  laws,  deduction  of  the 
(Benedicks),    A.,   ii,   530 ;    (Baur), 
A.,  ii,  661. 
Stomach,   movements   of  (Cannon  and 
Murphy),  A.,  ii,  180. 
human  fasting,  concentration  of  hydro- 
gen  ions   in    the    contents    of    the 
(Tangl),  a.,  ii,  871. 
See  also  Digestion. 
Stomach  juices,  behaviour  of  different 
polypeptides  towards    (Fischer    and 
Abderhalden),  a.,  ii,  99. 
Stratified  structures  (Liesegang),  A., 

ii,  273. 
Straw  manure.     See  under  Manure. 
Streptococci  in  milk  (Savage),  A.,  ii, 

298. 
Strontium,  diffusion  of,  in  sedimentary 
rocks  (Collot),  A.,  ii,  39. 
atomic  weight  of  (Richards),  A.,  ii, 

26. 
prejiaration  and  properties  of  (GuNTZ 
and  KoKDEREii),  A.,  ii,  229. 
Strontium  amalgams  (Guntz  and  RoE- 

DEitER),  A.,  ii,  668. 
Strontium-ammonium  (Roedeuer),  A., 

ii,  752. 
Strontium     borates    and     bromo-     and 
chloro-borates    (Ouvrard),    A.,    ii, 
164. 
chloride,  analysis  of  (Richards),  A., 
ii,  26. 


Strontium  mercuric   iodides    (Duboin), 
A.,  ii,  286. 
peroxide,    commercial    (v.    Foregger 

and  Philipp),  A.,  ii,  352. 
jiyrophosphates  (Pahl),  A.,  ii,  87. 
aluminium    sulphate-phosphate.     See 
Harttite. 
Strontium  carbonyl  (Roederer),  A.    ii, 

752. 
Strophanthus,      digitalis,     and     squill, 
pharmacological  action  of,  on  the  heart 
(Haynks),  a.,  ii,  243. 
Strychnine,  pharmacology  of  a  colloidal 
compound  of  (Brown),  A.,  ii,  188, 
789. 
action  of,  on  the  spinal  cord  (Harris 

and  Moodie),  A.,  ii,  475. 
behaviour  of,    in    birds   (MoLlTORls), 

A.,  ii.  111. 
toxicological     investigation     of    (Ba- 

KUNix  and  Majone),  A.,  ii,  507. 
and  brucine,  separation  of  (Reynolds 
and  Sutcliffe),  A.,  ii,  638. 
Strychnine  oxide  (Mattisson),   A.,   i, 

304. 
Strychnos  Nux  vomica,  oil  of  the  seeds  of 

(Schroeder),  a.,  ii,  132. 
Styrene     {cinnamene),     formation     of, 
from  cinnamic  acid,  by  moulds  (Olivi- 
Euo),  A.,  ii,  623. 
2'-Styreneazobenzene,    5'-nitro-4-amino- 

(Sachs  and  Hilpert),  A.,  i,  242. 
Styrylacrylic   acid  {ciniiamylideneacetic 
acid)  and  its  transformation  products 
(Michael  and  Garxeu),  A.,  i,  274. 
2-Styryl-5-methylpyrazine   and  o-hydr- 
oxy-  andy)-nitro-  (Franke),  A.,  i,  47. 
2-Styryl-6-methylquinoline      {6-methyl- 
2-irazolc)     and      ^j-hydroxy-jH-nitro-, 
and    hexahydro-derivatives   and  their 
additive  salts  (Gasda),  A.,  i,  41. 
2-Styryl-8-methylquinoline  and  o-,  m-, 
and  ;j  nitro-,  and  their  additive  salts 
(Hoffmann),  A.,  i,  40. 
2-Styrylquinoline  {benzylidenequin- 

aldine ;    2-irazole),     derivatives    of 
(Gasda),  A.,  i,  41. 
and  its  ;t?-amino-,  nitro-,  and  (fi'hydr- 
oxy-derivatives    and     the    diacolyl 
compound  of  tlie  dihydroxy-deriv- 
ativf,   and   their   dyeing  properties 
(NoELTiNG  and  Wiite),  a.,  i,  886. 
5-,  6-,  iind  8-nitro-,  and  their  additive 
salts  (ScHMiDi),  A.,  i,  39. 
Suberanealdehyde  (SVallach  and  KoH- 

LER),  A.,  i,  818. 

Suberanealdehyde   and    its    oxime   and 

seniicarbnzone  ami  Suberanecarboxylio 

acid,  hydroxy-  (Wai.lach),  A.,  i,  S71. 

Suberenealdehyde  and  its  semicarbazone 

(Wallach),  a.,  i,  372. 
Submaxillary  glands.    See  under  Glands, 
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Substance,    C4HgO.,N.,,    from    histidine 

(Fkankel),  a.',  i^  547. 
C^HgOoXg,   and  C^HioOsNg,   from   the 

oxidation   of  uric  acid  (Denicke), 

A.,  i,  939. 
C4H8OJCI2,  from  dichloromethyl  oxide 

and     trioxy  methylene     (Drsccd^), 

CsH'/oOj^'Ci'  (or  CsHi-ANCl).  from 
the  oxidation  of  nitrosopiperidine  in 
acetone  solution  (Vokl-X^nper  and 
Wallis),  a.,  i,  765. 

CjHgOjC?),  from  the  action  of  potassium 
hydroxide  on  o-cyanosorbic  acid 
(Haekdtl),  a.,  i,  62. 

CgHijO,  from  the  decomposition  of  .A'- 
dimethylbistrimethylenedimine  di- 
methochloride  (Kxorr  and  Roth), 
A.,  i,  457. 

C^HjjN,  from  the  action  of  ammonia 
on  hexahydrobenzaldehyde  (Wal- 
lace and  Isaac),  A.,  i,  564. 

C-HjOjBr^,  and  its  aniline  and  brom- 
ine compounds,  from  pentabromo- 
tolu-4<-quinol  (ZiNCKE  and  BoTT- 
cher).  a.,  i,  167. 

C7H6O5X3,  from  the  nitration  of  di- 
acetyl-p-aminophenol  (Reverdi.s 
and  Bucky),  A.,  i,  749. 

C-H13O2X,  from  ethyl  acetoaeetate  and 
methylcarbamide  (Kiesslixg),  A., 
i.  946. 

CgH704X3,  from  the  ethyl  ester  of  the 
acid,  C4H4O3N2  (Frerichs  and 
Hartwig),  a.,  i,  164. 

(CgHgOa)^,  from  benzaldehyde  and 
ethyftetrolate  (Feist),  A.,  i,  332. 

CgHgS,  from  acetophenone,  formalde- 
hyde and  alkali  sulphides  (Com- 
VAGNIE  Moraxa).  A.,  i,  24. 

CjHiqO,  from  metbylephedrine  and 
methyl-ij(-ephedrine  methyl  hydr- 
oxides (ScH-MiDT  and  Emde),  A.,  i, 
978. 

C9H12O.2,  from  the  action  of  ethyl 
iodide  on  the  disodium  derivative 
of  dincetylacetone  (Bain),  T.,  1228  ; 
P.,  196. 

CjHj^Oj,  from  the  reduction  of  acralde- 
hyde  (van  Romburgh  and  van 
DoKSSE.s),  A.,  i,  141. 

CgHigO,  from  the  acid,  CjoHigOj 
(Semmler  and  McKenzie),  A.,  i, 
374. 

C,H,g'*2>  from  di-isobutyryl  and  mag- 
nesium methyl  iodide  (Bouvkault 
and  Locqui.n),  A.,  i,  803. 

C9HJ2OCI2,  and  its  isomeride,  from  the 
action  of  magnesium  methyl  io<lide 
on  l-keto-2inethyl-2-dichlorometh- 
yl-l:2-dihydrobenzene  (Auwkiuj), 
A.,  i,  947. 
XC.  ii. 


Substance,  C10H14O,  from  )8-terpineol 
(Wallach  and  Schmitz),  A.,  i, 
372. 

C1QH14O2,  from  the  action  of  propyl 
iodide  on  the  disodium  derivative  of 
diacetvlacetone  (Baix),  T.,  1234 ; 
P.,  196. 

CjoHjjCl,  from  the  action  of  hypo- 
chlorous  acid  on  camphene  (Sla- 
wixsKi),  A.,  i,  29. 

CjoHigO,  from  the  hydrolysis  of 
camphene  chlorohydrin  (Sla- 
wiNSKi),  A.,  i,  29. 

CioHijOX,  from  anilinoisobutyric  acid 
(BfCHERERandGROL^E),  A.,  i,  349. 

CjoHi-iONo,  from  ^aminophenol  and 
acetonecyanohydrin  (BccHERERand 
Grol^e),  a.,  i,  349. 

C10H14OCI2,   and   its   isomeride,    from 
the    action     of    magnesium    ethyl 
iodide      on      l-keto-2-methyl-2-di- 
chloromethyl-l  :2-dihydrobeuzene 
(AuwERs),  A.,  i,  947. 

CjqHjjOsS,  from  the  reduction  of 
camphane-hydrate-sulphonic  chlor- 
ide (BoRSCHE  and  L.axge),  A.,  i, 
680. 

CioHigOgNs,  andCiiHi804H3,  from  egg- 
albumin    (Hcgounexq  and  Gali- 

.   hard),  a.,  i,  776. 

UuHgOg,  from  the  decomposition  of 
methyl  malonate  chloride  (Lecchs), 
A.,  i,  796. 

CuHijOj,  and  its  dibromide,  from  the' 
oQ  of  Piper  Volkensii  (Schmidt  and 
Weilinger),  a.,  i,  299. 

CiiHjoOsXo,  from  ethylenediamine  and 
phthalouic  acid  (Manlelli  and 
Maselli),  a.,  i,  308. 

CiiHi40N2>  from  p-anisidiue  and 
acetonecyanohydrin  (BccHERERand 
Grolee),  a.,  i,  350. 

CijHjgONa,  and  C,oH.03N3,  from 
pinene  (Leach),  P.,  137. 

Ci-jHjqOo,  from  acetophenone  and 
ethyl'tetrolate  (Feist).  A.,  i,  332. 

Ci2H»04N3,  from  2-uitroresorciiiol  and 
diazobcuzene  cldoride  (Kauff.\iann 
and  PE  Pay),  A.,  i,  169. 

^laWiiO.jN,  and  its  acetyl  derivative, 
from  j3-naphthol,  fonnaldehyde,  and 
hydroxylamine  (Betti).  A.,  i,  653. 

CijHi-OjNj,  from  piuene  nitroso- 
chioride  and  alcoholic  potassium 
cyanate,  and  its  reduction  (Leacu), 
P.,  304. 

CyHj^S,  from  bcnzophenone,  form- 
aldehyde, and  alkali  sulphides 
(CoMPAONiE  Murana),  A.,  i,  24. 

CijHijOg,  from  the  det:om]>ositioa  of 
ethyl  malonate  chloride  (LsucHs), 
A.,  i,  796. 

82 
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Substance,  CJ3H14O4,  from  tetramethyl- 
phloroglucinolaldehyde  and  acetic 
anhydride  (Herzig,  Wenzel,  and 
Rona),  a.,  i,  94. 

C13H20S,  from  acetone,  citral,  and 
alkali  sulphides  (Compagnie  Mor- 
ana),  a.,  i,  24. 

O13H9O4N,  from  nitrofluorenyl  acetate 
(Schmidt  and  Bauer),  A.,  i,  26. 

C13H1JO2N,  from  xanthydrol  and 
hydroxyiamine  (Fosse),  A.,  1,  975. 

CisHjgOgNg)  frona  ethyl  acetoacetate 
and  phenylcarbamide  (Kiessling), 
A.,  i,  946. 

C13H18O4N4,  from  j3-aminobenzoic  acid 
(Beesler,  Friedemann,  and  Mai), 
A.,  i,  322. 

C13H20O2N4,  from  propaldoxime  and 
^-diazotoluene  hydroxide  (Bresler, 
Fkiedemann,  and  Mai),  A.,  i,  322. 

C14H5O10,  and  its  hexa-acetyl  deriv- 
ative, from  the  oxidation  of  ellagic 
or  flaveilagic  acid  (Pekkin),  P.,  114. 

CJ4H8N4,  from  the  action  of  hydro- 
chloric acid  on  l:5-disulphohydr- 
azinoanthraquinone  (Farbenfabri- 
KEN  voRM.  F.  Bayer  &  Co. ),  A.,  i, 
905. 

Ci4H2o07,  from  xanthophanic  acid 
ethers  and  sulphuric  acid  (Lieber- 
mann),  a.,  i,  657. 

Ci4H]804,  and  CigHigOg,  and  their 
benzoyl  derivatives,  from  guaiaconic 
acid  (Richter),  A.,  i,  443. 

CJ4H20O,  from  acetone  and  cyclopent- 
adiene  (Thiele  and  Balhorn), 
A.,  i,  639. 

C]4H2o02'  froni  di-isobutyryl  and  mag- 
nesium phenyl  bromide  (Boiive- 
AULT  and  Locquin),  A.,  i,  803. 

CiiHgOjNa,  from  4-hydrazino-l-hydr- 
oxyauthraquinone and  aniline  (Far- 

BENFABRIKEN    VORM.     F.     BaYER   & 

Co.),  a.,  i,  904. 
C14H10ON4,    from    dihydrazinoanthra- 
quiuone     hydrochloride     (Farben- 

FABRIKEN   VORM.  F.  BaYER  &  Co. ), 

A.,  i,  904. 
C14H13ON  (two),  and  their  urethanes, 

from     6-iiydroxy-3-methylbenzalde- 

hyde  and  aniline  (Anselmino),  A., 

i,  13. 
CiiHjsOgNg,     from     xanthydrol    and 

semicarbazide  (Fosse),  A.,  i,  975. 
CiiHieONj,    from    etliyl    l-methyl-3- 

cyciohexanone-4-carb(ixylate       and 

phenylhydrazine  (Kotz  and  Hesse), 

A.,  i,  88. 
C14H11ON3S,  and  its  isomeride  and  its 

acetyl  derivative,  from  the  oxidation 

of  phenylthiocarbamide  (Dost),  A., 

i,  315. 


Substance,  CisHgO.^Nj,  from  the  oxidation 
of  indigotin,  and  its  reduction  (Per* 
kin),  p.,  198. 

C15HJ1O2N,  from  phthalic  anhydride 
and  2:4-lutidine  (Laxger),  A.,  i,  38. 

Cj5Hi204No,  from  ?7i-nitro-^-toluidine 
and  phthalonic  acid  (Manuelli  and 
Maselli),  a.,  1,  309. 

Ci5Hi703]S'3,  from  ethyl  benzoylace- 
tonylacetate  and  semicarbazide 
(Borsche  and  Fels),  A.,  i,  510. 

C]5Ho402N4,  from  i//-curaidine  (Bres- 
ler, Friedemann,  and  Mai),  A.,  i, 
322. 

CisHigONgCl,  and  its  additive  salts, 
from  the  action  of  o-nitrobenzalde- 
hyde  on  dimethylaniline  in  presence 
of  hj'drochloric  acid  (Zincke  and 
Prenntzell),  a.,  i,  110. 

C16H14O,    and  its  methyl  ether,  from 
the  dehydration  of  9:10-dihydroxy- 
9:10-dimethyldihydroanthracene 
(Guyot  and  Staehling),  A.,  i,  17. 

CigHijOsN,  from  nitrosophenol,  a- 
naphthol,  and  alkali  (A.  and  H.  V. 
Euler),  a.,  i,  370. 

CjgHjjONsS,  and  its  isomeride  and  its 
compound  with  pheuylcarbimide, 
from  the  oxidation  of  ^-tolylthio- 
carbamide  (Dost),  A.,  i,  315. 

C^HigO,  from  hydriudene  (Gatter- 
mann),  a.,  i,  592. 

C17H13O5N,  from  the  ethyl  ester  of  the 
acid,  C4H4O3N2,  and  benzyl  alcohol 
(FRERicHsand  HART\viG),A.,i,  164. 

C]7Hi40N2,   from  the  oxidation  of  a- 
dibenzylideneacetonehydroxylam- 
ineoxime    (Minukni    and    Ciusa), 
A.,  i,  95.      . 

C17H18O2N2,  from  the  reduction  of  di- 
salicylideneacetonehydroxylamine- 
oxime  (MiNUNNi  and  Ciusa),  A.,  i, 
96. 

Ci7His,07N3,  from  ethyl  tetrolate, 
ethyl  oxalate,  and  jo-nitrophenyl- 
hydrazine  (Feist),  A.,  i,  332. 

CigHigOe,  from  glaucophanic  acid 
methyl  ether  (Liebermann),  A.,  ii, 
556. 

CigHiyOX,  from  7-hydroxy-l:2-pheno- 
naphthacridine  (Baezner  and  Car- 
diol), A.,  i,  887. 

Cj8H2i03N2Br,  from  the  action  of 
^-bromophenylliydrazine  on  cam- 
phoroxalicacid  (Tingle  and  Robin- 
son), A,,  i,  904. 

CigHjoOis.  ""  J  its  dibenzoyl  derivative, 
from  guaiaciuu  resin  (Richter),  A., 
i,  442. 

C19HJ7O2N,  from  formaldehyde  andl 
2:8-dimethylquinoline  (Hoffmann)  " 
A.,  i.  41. 
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Sabstance,  C19H1JO2CI4,  from  the  benzene 
solution      of      dianisylidene      and 
phosphorus   pentachloriiie   (Stkaus 
and  Ecker),  A.,  i,  861. 
CigHapOjNa,  from  diphenylcarbamide, 
ethyl       acetoacetate,     and      ether 
(Kiessung),  a.,  i,  946. 
CuH2308Nj,  from   xanthophanic   acid 
ethyl     ether     and      semicarbazide 
hydrochloride  (Liebebmann),  A.,  i, 
557. 
CjoHiiO,,  obtained  in  the  preparation 
of  2:3-dihvdroxynaphthalene 

(Neil),  A.,  i,  356. 
CaoHjgO,   from  the  hydrolysis  of   the 
substance,     C23H22O3     (Vorlander 
and  Staudinger),  A.,  i,  366. 
C20H22O5,  and  its    bromopheuylhydr- 
azine,  from  xanthophanic  acid  ethyl 
ether       (Liebermann),       A.,       i, 
556. 
CaHjaOg,  from  4:7-dimethylcoumarin 
(Fries  and  Klostermaxn),  A.,  i, 
276. 
CiiHosOg,   and  its  methyl  ether  and 
anhydride,    from    6-hydroxypenta- 
keto-octamethyltelrahydrophenyl- 
phenylidenemethane  (Herzig,  Wex- 
ZEL,  and  Reismann),  A.,  i,  95. 
CajHigOaNQ,  from  benzaldehydephenyl- 
nydrazone   and    ethyl    acetoacetate 
(Mixu.NNi),  A.,  i,  114. 
CjiHgoOXj,    from    ethyl    l-methyl-3- 
cyclohexanone-4-oxalate  and  aniline 
(KoTZ  and  He.sse),  A.,  i,  88. 
C2jH2605,fromdimethylphloroglucinol- 
aldehyde,  potassium  hydroxide,  and 
methyl  iodide    (Herzio,    Wenzel, 
and  Keismans),  A.,  i,  95. 
C23H]70jN,    from     triphenylcarbinol 
and  cvanoacetic  acid  (Fcsse),  A.,  i, 
976. 
CaH^Oj,    from     cinnanylideneaceto- 
phenone    and    ethyl     acetoacetate 
( V^ORLAMDEB  and  Staudinger),  A., 
i,  366. 
C'ajHagOij,   from    the    dehydration    of 
dipheuylcaraphorylcarbinol     (Hal- 
LER  and  Baukr),  A.,  i,  441. 
CJ4H23O,  and   its  oxime   and  bromo- 
derivative,     from     the     action    of 
glacial  acetic  and  sulphuric  acids  on 
3-benzyl-/3-8tyrylpropiophenone 
(Bauer  and  Hreit),  A.,  i,  517. 
Cj^HjgONj,    from    the    reduction    of 
o-nitrobenzyl  chloride  in  presence  of 
2:7-dihydroxynaphthalene     (  Ba£Z- 
VKR,  GuEOROUiEFK,  and  Garuiol), 
A.,  i,  902. 
CuHxiOgN,,  from  dipbeuTlamine  and 
hydrogen    peroxide    (UscHAXOrjr), 
A.,  i,  169. 


Sabstance,  C^lLjiOBr,  from  the  action  of 
glacial  acetic  and  sulphuric  acids  ou 

j8-benzyl-i8-3tyryl-;>-bromopropio- 
phenone  (Bauer  and  Brbit),  A.,  i, 

518. 
Co^HagOjNj,    from    the    reduction    of 

xanthoxalo-7rt-xylidil  (Ruhemanx), 

T..  1852;  P.,  284. 
CitHjoOsN".,,  and  Ca^HaoOgNj,  and  its 

isomeride,  from  biscamphoformene- 

aminecarboxylic  acid   (TlXGLE  and 

RoBiNsox),  A.,  i,  903. 
C25H.24O2,   from  the  action   of  glacial 

acetic    and    sulphuric   acids   on   /3- 

benzyl-yS-styrylpropiophenoue 

(Bauer  and  Breit),  A.,  i,  518. 
C.26H14O3N2,    from   4-nitro-9-hydroxy- 

fluorene-9-carboxylic  acid  (Schmidt 

and  Bauer),  A.,  i,  26. 
C26H.28O2N4,      from     ethyl      benzoyl- 

acetonylacetate  and  phenyl  hydrazine 

(Borsche  and  Fels),  A.,  i,  510. 
C28Hj40^        from       erythrohydroxy- 

anthraquinone     (Farbexfabrikes 

voRM.    F.    Bayer  k  Co.),  A.,    i, 

678. 
CjsHigO^,      from       diphenyleneketen 

(Staudixger),  A.,  i,  861. 
C30H20O4,  from  2:3-dimethoxyanthrac- 

ene  (Lagodzixski),  A.,  i,  82. 
CjQHoaN^Sj,  from  dehydrodithiomalon- 

anilide    sulphide     (Reissert     and 

Uout),   A.,  i,  827. 
C30H04O4N2'    from   deoxybenzoincarb- 

oxylic  acid  and  hydrazine  (WoLB- 

lixg),  a.,  i,  49. 
C31H28O3,  from  methyl  cinnamate  and 

magnesium  phenyl  bromide  (EoHL- 

ER  and  Herit.\oe),  A.,  i,  97. 
•  CijHjiX    (or    C32X5SN),    from    chol- 

estenone  and  pii)eridine  (Wixdaus), 

A.,  i,  174. 
032^2005^*  from  the  condensation  of 

anthranilic  acid  with  ethyl  benzoyl- 

acetate  (v.  Niementowski),  A.,' i, 

39. 
CjtHjgOT,   and  its  tribenzoyl  deriva- 
tive, from  guaiaconic  acid  (Rich- 

teb),  a.,  i,  443. 
Cj8H;jo03,  from  phenyl  cinnamate  and 

magnesium  phenyl  bromide  (KoHLER 

and  Heritage),  A.,  i,  96. 
C^aHggOa,  from  methyl  cinnamate  and 

magnesium  phenyl  bromide  (KoUL- 

ER  and  Heritage),  A.,  i,  97. 
CaoH^OjNg,  from  diphenylamine  and 

hydrogen    peroxide    (Uschakofk), 

A.,  i,  169. 
Sabititutioa,  influence  of,  in  the  com- 

tK)iienl3  on  the  equilibrium  of 
liiiary  solutions  (KasHANN  and 
KoDixis),  A.,  ii,  268. 
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Substitution,    influence    of    tlie   added 

substance    in    aromatic    nuclei    on 

(Holleman),  a.,  i,  412. 
influence    of    catalysts     on,     in     the 

aromatic   nucleus    (Holdermann), 

A.,  i,  439. 
in  aromatic  compounds,   explanation 

of  the  (Holleman),  A.,  i,  818. 
in    the     benzene    ring,     problem    of 

(Holleman),  A.,  i,  489. 
influence    of,    on    the    formation    of 

diazoamines     and      aminoazo-com- 

pounds   (MoiiGAN   and    Clayton), 

T.,  1054  ;  P.,  174. 
of  the  acetyl  group  by  methoxyl  under 

the  a'!tion  of  diazomethane  (Herzig 

and  Tichatschek),  A.,  i,  173. 
of  the  acetyl  by  the  methyl  gronp  by 

means    of    diazomethane     (Herzig 

and  Tichatschek),  A.,  i,  431. 
of  ethoxyl-groups  by  radicles  (Tschit- 

schibabin),  a.,  i,  397. 
of  methoxyl  and    ethoxyl  groups  by 

alkyl  radicles  (Reformatsky),  A., 

i,  136. 
isomorphous,    of     the     halogens     in 

organic  molecules  (Jaegkr),  A.,  i, 

273. 
of  a-halogen  atoms  by  alkyloxy-groups 

in  aromatic  compounds  (Werner, 

ScHORNDORFF,  aud  Chorower), A., 

i,    180  ;    (GoLnscHMiEDr),    A.,    i, 

241. 
of  negative   groups   by  the  hydroxyl 

group  in  ortho-substituted  diazonium 

salts  (Noelting   and   Battegay), 

A.,  i,  221. 
Saccinaldehyde    derivatives    (Harries 

and  Kkutzfeld),  A.,  i,  930. 
Succinanil  and  Saccinanilic  acid,  sul- 
phur derivatives,  and  their  transform- 
ation product  (Reissert  and  Mor6), 
A.,  i,  827. 
Succinic  acid  and  its  alkyl  derivatives, 

method  for  the  formation  of  (Hig- 

SON  and  Thorpe),    T.,    1455;    P., 

242. 
interaction    of,    with    potassium    di- 

chromate  (Werner),  P.,  257. 
Succinic  acid,  bromo-,  velocity  of  con- 
version of,  into  fumaric  acid  (Lo.s- 

SEN  and  Mendthal),  A.,  i,  796. 
^ribromo-,  reactions  of,  and  its  aniline 

salt  (LossEN  and   IJergau),  A.,  i, 

796. 
tsoSuccinic    acid.     See    Methylmalonic 

acid. 
Succinic  pinacone.      See  )3«-Dimethyl- 

hexRne-)8«-diol. 
Saccinimide,   electrolytic  reduction    of 

(Tafel  and  Emmert),  A.,  ii,  216. 
acidic  constants  of  (Wood),  T.,  1836. 


Succinimide,  copper,  cobalt,  and  nickel 

salts  (Ley  and  Werner),  A.,  i,  561. 
nickel  compounds  with  amines  (Tschu- 

gaeff),  a.,  i,  814. 
silver      derivative,      electrical      con- 
ductivity of  (Ley  and  Schaefer), 

A.,  ii,  327. 
Succinonitrile  {ethylene,  cyanide),  solvent 
and  ionising  properties  of  (Bruni  and 
Maxuelli),  a.,  ii,  71. 
Succintetramethylacetal  and   rftbromo- 
(Harrie-s    and    Kel'tzfeld),    A.,    i, 
930. 
Succinyldihydrazide    and    its    diacetyl 
derivative    and    Succinylbis-1-amino- 
2:5-dimetliyIpyrrole-3:4dicarboxylic 
acid,  ethyl  ester  (Bl'low  and  Weiu- 
lich),  a.,  i,  982. 
Sucrose  {cani  sugar,  saccAayose),.presence 

of,    in  scammony  root  (Requier), 

A.,  ii,  45. 
osmotic  pressure  and  depression  of  the 

freezing  point  of  solutions  of  (Morse, 

Frazer,  Hoffmann,  and  Kennon), 

A.,  ii,  601. 
action     of    ammonium     chloride     on 

aqueous  solutions  of  (Strohmeu  and 

Fallada),  a.,  i,  729. 
test  for,  in  milk  sugar  (Leffmann), 

A.,  ii,  586  ;  (Gawalowski),  A.,  ii, 

811. 
and    raflinose,    optical  'estimation    of 

mixtures    of   (Pier,verts),   A.,   ii, 

811. 
estimation  for,  in  beet  (Viviani  and 

Galeati  ;  Pellet),  A.,  ii,  586. 
Sugar,  atteniptid  synthesis  of  a,   from 

carbon  dioxide  and  water  (Lob),  A. , 

ii,  43,  324. 
formation  of,  from  formaldehyde  (H. 

and  A.  v.  Euler),  A.,  i,  142,  143  ; 

(Loew>,  a.,  i,  401. 
osmotic   pressure   of  solutions   of,    in 

mixtures  of  ethyl  alcohol  and  water 

(Barlow),  T.,  162. 
influence  of  the  lead  precipitate  on  the 

polarisation  of  (Horne  ;  H.  and  L. 

Pellet),  A.,  ii,  400. 
fermentation     of,     without     enzymes 

(Schade),  a.,  i,  931. 
formation  of  formaldehyde  during  the 

heating  of  (Trillat),   A.,   i,  234, 

235,  401. 
burning,   antiseptic  properties   of  the 

gases  produced  by  (Trillat),  A.,  ii, 

384. 
of  the  blood  (LfiPiNK  and   Boulud), 

A.,  ii,  868. 
physico-chemical  behaviour  of,  in  bloc 

(Mayer),  A.,  i,  915. 
diabetic,  estimation  of,  in  urine  by  fer- 
mentation (Golumann),  a.,  ii,  586, 
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Sugar,  can,  be  detected  in  urine  by  the 
fermentation  test?  (PFLtrcEE),  A., 
ii,  255. 
gravimetric  analyses  of  (MuNSOX  and 

Walker),  A.,  ii,  634. 
analyses  of,  source  of  error  in,  owing 
to  formation  of  ethers  of  dextrose 

(Talo.v),  a.,  ii,  634. 
detection  of,  in   cinnamon  and   mace 

(Spaeth),  A.,  ii,  500. 
detection    of,  in  urine,  in  presence  of 

mercury  (Bechholp),  A.,  ii,  129  ; 

(WiLLEX),  A.,  ii,  810. 
the   Pavy-Sahli  titration  of,  in  urine 

(Wagxer),  a.,  ii,  400. 
estimation     of,     gravinietrically,     by 

means  of  Fehling's  solution  (Kel- 

hofer),  a.,  ii,  311. 
estimation   of,    in    coloured    and    de- 
colorised solutions  (Kickton),    A., 

ii,  255. 
estination   of,  in   sugar   beets   (HoG- 

LUxVD),  A.,  ii,  130. 
estimation  of,  in  urine  (Levy),  A.,  ii, 

499. 
estimation  of,  in  urine  by  a   modifi- 
cation of  Trommer's  method  (Sim- 
rock),  A.,  ii,  810. 
See  also  Maple  sugar. 
Sugar-cane   products,   fermentation    of 

(Hroavne),  a.,  ii,  381. 
Sugar  group,  estimation  of,  in  proteids 

Kklmmai-her),  a.,  i,  391. 
Sugar   refineries,  apparatus  for  testing 
saturation  and  boiler-gases  in  (Salo- 
mon), A.,  ii,  580. 
Sugars   in   chestnut  flour  (Paladixo), 

A.,  ii,  624. 
from  the  gum  of  Cochlospermum  Gos- 

sypium  (RoBlN.sox),  T.,  1505  ;  P., 

243. 
from    the    glucosides    convallamarin, 

scammonin,  and  solanin  (Voto('!'Ek 

and  VondraCek),  A.,  i,  378. 
mtitarotation    of   (Tanret),    A.,    ii, 

137. 
action  of  alkaline  copper  solutions  on 

the  rotation  of  (Gkossmaxn),  A.,  ii, 

823. 
action  of  alkaline  uranyl  salts  on  the 

rotatory  power  of  (Gkossmann),  A., 

ii,  61. 
action  of  secondary  asymmetric  hydr- 
azines on  (Ofner),  a.,  i,  385. 
benzaldehyde  derivatives  of  (Albf.rda 

VAN   Ekk.nstkin  and  Blasksma), 

A.,  i,  511. 
differentiation  between  the  variou.s,  in 

urine  (Fjjchraum),  A.,  ii,  585. 
alkylated,    addition   of    nlkyl  haloids 

to  (Irvine  and  Moodie),  T.,  1578  ; 

v.,  204. 


Sugars,  raw,  apparatus  and  methods  for 
the  investigation  of  (Schrefeld), 
\  A.,  ii,  130. 

i        reducing,  phenylosazones  and  phenyl- 

;  hydrazones   of,    thermochemistry 

of  (Landriec),  A.,  ii,  270. 

new  method    for   the  estimation  of 

(Sidersky),  a.,  ii,  203. 

analysis  of  mixtures  of  (Browne),  A., 

ii,  498. 
colour  reactions  of  important  (Schoorl 
and  VAN  Kalmthout),  A.,  ii,  204. 
estimation  of  (Wolff),  A.,  ii,  57. 
estimation   of,    copper    solutions    for 

(Pellet),  A.,  ii,  585. 
estimation  of,  by  means  of  the  refracto- 
meter  (Tolman  and  Smith),  A.,  ii, 
904. 
estimation  of,  in  chocolates  (Robin), 

A.,  ii,  499  ;  (Pellet),  A.,  ii,  586. 
See  also  Carbohyil rates. 
o-Sulphaminebenzoic   acid  and    related 

compounds  (Bradshaw),  A.,  i,  359. 
Sulphates,  estimation  of.    See  Sulphuric 
acid  under  Sulphur. 
See  also  Metallic  sulphides. 
Sulphides.     See  under  Sulphur. 
Sulphine   bases,    aromatic    (Kehrmann 
and  Duitenhofer),  A.,  i,  83,  949. 
derivatives,  crystalline  form  of  platini- 
chlorides  of  (Aminoff),  A.,  i,  787. 
Snlphineazo-dyes    (Ge.<eli.schaft    FiJR 
CiiEMJ.scHE    Industrie    in    Basel), 
A.,  i,  323. 
Sulpho-acids,    aromatic,    reduction    of, 
to  mercaptans  by  alkali  hydrosulphides 
(SCIIWALBE),  A.,  i,  841. 
Solphoacetic  acid  and  its  salts  (Stillioh), 
A.,  i,  552. 
action  of  aromatic  amineson(STiLLiCH), 
A.,  i.  626. 
Sulphobenzoic  acids,  o-,  m-,  and  p-,  and 
their  nitro-derivatives  (Taverne),  A., 
i,  273. 
0- Sulphobenzoic   chlorides,   reactions  of 

(Cobb),  A.,  i,  499. 
Salphonamates,  aromatic,  pre{>aration  of, 
by  reduction  of  nitro-derivatives  with 
sodium  hvi>o.sulphite  (Seyewetz  and 
Block),  A.,  i,  400. 
3-SulphonaphthaIie  acid,  4:5-<fibromo-, 
and  its  biiriuiu  salt  (Bargellini),  A., 
i,  184. 
Solphonie  acids,  behaviour  of,  on  oxi- 
dation by  fusion  (flRAKBEand  Kraft), 
A.,  i,  256,  643. 
Sulphoniam  baaea,  aromatic, '  formation 
of  (Smilk«  and   Lk   Ku8»ionol),  T., 
696  ;  P.,  24,  87. 
Snlphar,    occurrence    of,    at    Maybee, 
Michigan    (Kraub  and   Hunt),    A., 
ii,  '^0. 
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Sulphur,  crystals  of,  from  the  deposits  of 
Slieia  and  Valea-SSrei,  Eouniania 
(NicoLAu),  A.,  ii,  618. 
from  the  Muschelkalk   of  Bruchsal, 
Baden  (Beierle),  A.,  ii,  368. 
cathodic  behaviour  of  (Le  Blanc),  A., 
ii,  67  ;  (MuLLERandNowAKOWSKi), 
A.,  ii,  145. 
specific  heat  of,  between  - 188°  and  the 
ordinary   temperature    (FoRCH   and 
Noedmeyer),  a.,  ii,  521. 
vapour  pressure  of  (Matthies),  A.,  ii, 

663. 
fused,    surface    tension    of    (ZlCKEN- 

draiit),  a.,  ii,  846. 
amorphous,    and     the     influence     of 
foreign  substances  on  the  behaviour 
of  supercooled  fused  sulphur  (Smith 
and  Holmes),  A.,  ii,  157. 
colloidal  solutions  of,  preparation  of 
(MuLLER  and   Nowakowski),  A., 
ii,  18. 
liquid,  change  of  state  of  (Hoffmann 

and  Rothe),  A.,  ii,  279. 
equilibrium   in   the   system,    bismuth 

and  (Aten),  A.,  ii,  11. 
action    of,    on    copper    (Heyn    and 

Batter),  A.,  ii,  230. 
action    of,    on    solutions   of    metallic 

salts  (Manuelli),  A.,  ii,  607. 
action  of,  on  potassium  chromate  and 
dichromate     (BRiJCKNER),    A.,    ii, 
364. 
reaction   of,   with  sulphates  (Brijck- 

ner),  a.,  ii,  279. 
compounds  of,  with  chlorine  (Aten), 

A.,  ii,  157. 
mixtures   of,    with   lead    (Friedrich 
and  Leroux),  A.,  ii,  355;  (Weid- 
makn),  a.,  ii,  755. 
Sulphuryl    chloride,    chlorination  by 
means  of  (Wohl),  A.,  i,  9. 
Sulphur  hydrate  (Spring),  A.,  ii,  607. 
hydride.    See  Hydrogen  sulphide. 
Sulphides,  action  of,  on  nitroprussides 
(Virgili),  a.,  i,  637. 
action  of  water  vapour  on,  at  a  red 

heat  (Gai'tier),  A.,  ii,  548. 
phosphorescent  {Bologna phosphorus) 

(Vanino),  a.,  ii,  446. 
mixed,  synthesis  of  (Wuyt.s),  A.,  i, 

257. 
estimation  of  sulfihur  in  (v.   Nos- 

TiTz),  A.,  ii,  798. 
See  also  Metallic  snlpliides. 
Sulphur  /ri'oxide,  formation  of,  by  means 
of  the  Te-sla  discharge  (Findlay), 
A.,  ii,  261. 
Sulphuric  acid,  lead  chamber  process 
(Lunoe  and  Beul),  A.,  ii,  438. 
loss  of  nitre  in  the  chamber  process 
(Lngli.s),  A.,  ii,  226. 


Sulphur : — 

Sulphuric  acid,  behaviour  of  selenium 
in  the  manufacture  of  (Litt- 
mann),  a.,  ii,  631. 

isolation  of  pure  selenium  from  the 
residues  of  the  lead  chamber 
(Koch),  A.,  ii,  609. 

of  known  strength,  preparation  of, 
by  specific  gravity  determina- 
tions (Aten),  A.,  ii,  893. 

electrical  conductivity  of  dilute 
solutions  of  (Whetham),  A.,  ii, 
69. 

dilute,  formula  for  the  vapour  pres- 
sure of,  at  low  temperatures 
(Scherl),  a.,  ii,  422. 

action  of,  on  copper  (Sluiter),  A., 
ii,  357 ;  (van  Devknter),  A., 
ii,  854. 

action  of  hot,  on  platinum  and 
iridium  salts  in  presence  of 
ammonium  sulphate  (Del6- 
pine),  a.,  ii,  289. 

and  nitric  acid,  removal  of  nitrous 
acid  from  concentrated  (SlL- 
BERRAD  and  Smart),  A.,  ii, 
226. 

test  for  selenium  in  (Littmann),  A., 
ii,  533. 

estimation  of  (Folin),  A.,  ii,  123  ; 
(Acuee),  a.,  ii,  897. 

rapid  and  exact  method  of  estimat- 
ing (Tarugi  and  Bianchi),  A., 
ii,  627. 

estimation  of,  iodometrically 
(Scholtz),  a.,  ii,  195;  (Telle), 
A.,  ii,  578. 

estimation  of,  volumetiically,  with 
benzidine  hydrochloride  in  pre- 
sence of  thiosulphates,  sul- 
phites, and  sulphides  (Huber), 
A.,  ii,  48. 

and  nitric  acid,  estimation  of  mix- 
tures of  (Lunge  and  Berl), 
A.,  ii,  49. 

estimation  of,  in  pyrites,  by  mean- 
of   barium    chloride    in    present 
of  interfering  substances  (LfNc;. 
and  Stierlin),  A.,  ii,  124. 

estimation  of  combined,  in  waters 
(Raschio),  A.,  ii,  306  ; 
(Bruhns),  a.,  ii,  800. 

estimation  of  free,  in  chalybeate 
waters  (Ahlum),  T.,  470  ;  P.,  63. 

estimation  of  minute  quantities  of 
ar.soiiic  in  (Bishop),  A.,  ii,  306. 
Fermonosulphuric  acid,   Caro's,  con- 
stitution of  (Price),  T.,  53. 
Sulphurous  acid  and  sulphites,  hnrm- 
lulness  of  as  preservatives  (Jacoui 
and     Walraum),     A.,    ii,    46.''>  ; 
(Waliiaum),  a.,  ii,  567. 
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Salphar : — 

SalpharoTU    acid,    estimation    of,   in 
flesh  (Mextzel)  A.,  ii,  305. 
estimation  of,  in  foods  (Schumacher 
and  P'edek),  A.,  ii,  121. 
Hyposolpharoas  acid,   estimation  of, 
in  hyposulphites  and  tlieir  com- 
pounds witti  formaldehyde  (Seye- 
WETz  and  Block),  A.,  ii,  578. 
sulphate,     thiosulphate,     and    sul- 
phite,   estimation   of  (Bisz   and 
Sondag),  a.,  ii,  23. 
Hyposulphites,  constitution       of 

(Bl'cherer  and  Schwalbe),  A., 
ii,  741. 
stable  compounds  of,  with  ketones 
(Farbweeke     vorm.     Meister, 
Lrcirs,     k    Britxixg),    A.,    i, 
400. 
Thiosalphnric    acid,    compounds    of, 
with  aldehydes   (Schmidt),  A.,    i, 
711. 
Thiosulphates,    electrolytic  formation 
of  (Levi  and  Voghera),  A.,  ii,  81, 
348,  436. 
Dithionic  acid  and  its  salts,  analysis 
of  (Ashley),  A.,  ii,  801. 
Salphar,  estimation  of  (Folin),  A.,  ii, 
123  ;  (Agree),  A.,  ii,  897. 
new  apparatus  for  the  estimation  of 

(Kleike),  a.,  ii,  896. 
and  carbon,  apparatus  for  the  estima- 
tion of  (Wilhelmi),  a.,  ii,  390. 
estimation  of,  in  coal  gas  (Schu.magh- 
ERand  Feder),  A.,  ii,  124  ;  (Hard- 
ing ;  Jexkins),  a.,  ii,  391. 
estimation    of,    in    iron.     See    under 

Iron, 
estimation  of,  in  ores  (Schafeb),  A., 

ii,  394. 
estimation     of,     in     petroleum     and 
bituminous  minerals  (Garrett  and 
Lomax),  a.,  ii,  123. 
estimation  of,   in  pyrites   (Ra.schio), 
A.,  ii,    305;    (Gyzandeb),    A.,    ii, 
391  ;   (Denxstedt.  and  Hassler), 
A.,  ii,  896. 
estimation  of,    in   roasted   zinciferous 
pyrites   and    similar    ores    (LuNGE 
and  Stierlix),  A.,  ii,  195. 
estimation      of,      in     sulphides     (v. 

NosTiTZ),  A.,  ii,  798. 
estimation    of,    in     urine     (Desmou- 
Lii-;KEx),  A.,  ii,  799. 
Sulphuric  and   Sulphurous  aeida    and 
Sulphuryl       chloride.      Sec      under 
Sulphur. 
Sulphuric       acid       contact      procMS 
(WoiiLER,       Foss,       and       Pli'due- 
MANx),  A.,  ii,  846. 
Sumach  tannin  (Strauss  and  Gscu  wend- 
XKk),  A.,  i,  597. 


Sun,  temperature  of  the  (MoissAX),  A., 

ii,  366. 
Superphosphates.     Se«      under      Phos- 
phorus. 
Suprarenal  capsules  in  cases  of  nervous 
and     other     diseases     (Mott     and 
Halliburtox),  a.,  ii,  184. 
glands,     stable     derivatives     of    the 
active  base  of  (Farbwebke  vorm. 
Meister,    Lucius,    &    Bruxixg), 
A.,  i,  691. 
Surface  tension,  relation  of,  to  absorp- 
tion (Christoff),  A.,  ii,  525. 
of  aqueous  solutions  (Zempl^x),   A., 
ii,  728. 
Sylvite,    crystals   of,  in  blocks  ejected 
during     the     recent     eruption     of 
Vesuvius  (Lacroix),  A.,  ii,  455. 
hemihedrism  of  (Mcgge),  A.,  ii,  454. 
Syngenite,   formation  of,  at  83°  (vax't 
HoFF,    Farup,    and   D'Axs),   A.,   ii, 
236. 
Synthesis  in  sunlight  (Bexrath),  A.,  i, 
535. 
asymmetric,    studies    in    (McKenzie 
and  Wren),  T  ,  688  ;  P.,  107. 
application  of  Grignanl's  reaction  for 
(McKexzie),  T.,    365  ;    P.,    61  ; 
(McKenzie  and  Wren),  T.,  688  ; 
P.,  107. 
Syringin,   detection  and  estimation  of, 
in   the   vanous  organs  of   lilac    and 
privet  (Viktilesco),  A.,  ii,  701. 


Tachhydrite,  formation  of  (van't  Hofp, 
Farup,  and  D'Ans),  A.,  ii,  236. 
limit   of  existence  of,   at  83°   (van't 
Hoff  and  D'Axs),  A.,  ii,  36. 
Tadpoles,    action   of  acids  and    alkalis 
and  of  acid,  neutral,   and  alkaline 
salts  on  (Roaf),  A.,  ii,  243. 
alimentary  canal  of.     See  Alimentary 
canal. 
Talc,  estimation   of  {Kidiixif),   A.,  ii, 

582. 
Tamarind        pulp,       composition       of 

(Kkmeaud),  a.,  ii,  483. 
Tannic     acid,    conden.Hation     of,    with 
formaldehyde      and     acid     amides 
(Voswinkel),  a.,  i,  527. 
bismuth       derivatives      (Chemische 
Fabrik  von  Heyden),  A.,  i,  974. 
Tannin,  sources  of  (Sack),  A.,  ii,  386. 
constitution   of,    and    its   hexa-acetyl 
derivative   (Dekkbr),    A.,   i,    686, 
974. 
quebracho  (Strauss  and  Gschwend* 
ner),  a.,  i,  596;  (Nierexstein), 
A.,  i,  761. 
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Tannin  analysis,  collaborative  work  on 
(Small),  A.,  ii,  404. 
estimation  of  (Boudet),  A.,  ii,  911. 
estimation  of,  by  means  of  strychnine 
(Trotman  and  Hackford),  A.,  ii, 
134. 
estimation  of,  in  wine  (Kramsky),  A., 
ii,  134. 
Tannin,  iodo-  (Vigneron),  A.,  i,  597. 
Tannins  (Stratjss  and  Gschwendner), 
A.,  i,  596  ;  (Thoms),  A.,  i,  760  ;  ii, 
504  ;  (ViRCHOw),  A.,  ii,  504. 
constitution  of  (Nierenstein),  A.,  i, 

446. 
qualitative  analysis  of  (Nierenstein), 
A.,  ii,  911. 
Tanning   materials,    extraction   of,    for 
analysis   (Veitch  and  Hurt),  A., 
ii,  405. 
assay  of    (Procter    and  Bennett), 

A.,  ii,  405. 
estimation    of    gallotannic     acid   in 
(Maxea),  a.,  ii,  504. 
Tantalum,    atomic    weight    of     (HiN- 

richsen),  a.,  ii,  763. 
Tantalum,  estimation  of,  by  Marignac's 

method  (Tighe),  A.,  ii,  708. 
Tantalum    filaments     for    lamps  (Sie- 
mens &  Halske),  a.,  ii,  213. 
Tap,    glass,     non-leaking    (Chattock), 

A.,  ii,  221. 
Tar  oils,  use  of  methyl  sulphate  in  the 
estimation  of,  in  admixture  with  resin 
oils  or  mineral  oils  (Valenta),  A.,  ii, 
310. 
Tartaric  acid  and  its  salts,  crystalline 
appearance  of  calcium  tartrate  as  a 
distinctive  and  delicate  test  for  the 
presence  of  (Sullivan  and  Cramp- 
ton),  A.,  ii,  907. 
assay  of  commercial  (Carles),  A.,  ii, 

313,  710. 
estimation  of  the  free  and  combined, 
in  urine  (Hubert),  A.,  ii,  204. 
Tartaric      acid,     salts,      detection    of 
(Tocher),  A.,  ii,  813. 
antimony  salt  (Bougault),  A.,i,  336. 
antimony  ethyl  ester-salt  (Bougault), 

A.,  i,  336.  558. 
antimonyl  potassium  salt  as  a  stand- 
ard for  iodometry  (Metzl),  A  ,  ii, 
194  ;  (Lutz),  a.,  ii,  577. 
thallium     salt,     isomoriihous    (Her- 
bette),  a.,  i,  929. 
Tartaric  acids,  d-  and   i-,  and  racemic 
acid,   separation    of    (Winther),   A., 
ii,  736. 
/-Tartaric    acid,     menthyl     ester    and 
/-menthyl   sodium  ester-salt,  rotation 
and    molecular    solution    volume     of 
(Patterron  and  Kaye),   T,,   1884  ; 
1'. ,  274. 


Tartramide,    the    influence    of  various 
substituents  on  the  optical  activity  of 
(Fkankland  and  Twiss),  T.,   1852  ; 
P.,  285. 
Taurocholic  acid,  syntheses  of  (Bondi 
and  MiJLLER),  A.,  i,  633. 
and  glycocholic  acid,  action  of,  on  the 
pancreatic    decomposition     of    fats 
(Magnus),  A.,  ii,  691. 
Tautomerism  (RABEand  Spenck),  A.,  i, 
89. 
new  case  of  (Knorr  and  Hicks),  A., 

i,  795. 
and       isomerism       (Michael       and 
Murphy),  A.,  i,  179. 
Taxicatin  (Bourquelot),  A.,  ii,  386. 
Tea,   tannin  from  (Strauss  and  GsoH- 
wendner),  a.,  i,  597. 
Java,    from  Thea  assaniica  (Mauren- 
brecher    and    Tollens),    A.,    ii, 
886. 
Telegram,     congratulatory,     to     Prof. 

Adolph  Lieben,  P.,  311. 
Telluric  acid.     See  under  Tellurium. 
Tellurium,  atomic  weight  of   (Gutbier 
and    Wagenknecht),  A.,   ii,    81  ; 
(Gutbier    and  Gossner),   A.,    ii, 
436. 
a  hydrid  element  (Le  Blanc),  A.,  ii, 

742. 
isomorphism  of,  with  selenium  (Pel- 
LiNi),    A.,   ii,    609 ;  (Pellini   and 
Vio),  A.,  ii,  663. 
radioactive.     See  Radiotellurium. 
cathodic  behaviour  of  (IjE  Blanc),  A., 
ii,  67  ;  (MtfLLER  andNowAKOWsKi), 
A.,  ii,  145. 
action    of,     on    copper    (Heyn     and 

Bauer),  A.,  ii,  230. 
compounds  of,    with   antimony  (P^- 
labon),  a.,  ii,  173. 
Tellurium  fluoride  and  its  physical  con- 
stants   (Pripeaux),    T.,     320;     P., 
20. 
Tellnrons  and  Telluric  acids,  estimation 

of  (Berg),  A.',  ii,  124. 
Temperature,    influence     of,    on     vital 
processes     (Abegg),     A.,    ii,     95 ; 
(Hkrzog),  a.,  ii,  115. 
of  non-luminous   flames  coloured   by 
metallic      salts     (Kurlbaum     and 
Schulzr),  a.,  ii,  726. 
Sec  also  under  Thermochemistry. 
Temperature  gradients  of  the  earth  on 
the    hypothesis    of     radioactive   and 
chemical   processes   (Koniosberger), 
A.,  ii,  515. 
Terbium,     atomic     weight    and    spark 
spectrum     of    (Urbain),    A.,      ii, 
361;  (HiNRicns),  A.,  ii,  450. 
cathodic  phosphorescence  of,  <iiluted 
with  lime  (Urbain),  A.,  ii,  674. 
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Terbium,  Urbain's,  spectnim  of  (Ebek- 

HARP),  A.,  ii,  360. 
Terebenthene,    amino-,    constitution  of 

{"Wallace  aud  Isaac),  A.,  i,  685. 

Terebic  acid,  synthesis  of  (Simoxsen), 

P.,  307  ;  (Haller  and  Blanc),    A., 

i,  625. 

Terebyltropeine  and   its    additive  salts 

(JowErr  and  Hann),  T.,  .362  ;  P.,  61. 

Terephthalyldiacetic   acid,   ethyl    ester 

(HEi:Exr)  and  Herms),  A.,  i,  854. 
Terephthalyldiacetoacetic    acid,    ethyl 
ester,  and  its  decomposition  (Berend 
and  Herms),  A.,  i,  853. 
Terephthalyldiacetone    (Berend     and 

Herms),  A.,  i,  854. 
Terpene,  CioH,6,  and  its  additive  salts, 
from  oil  of  myrrh  (Lewinsohn),  A.,. 
i,  972. 
Terpene  alcohols,  aliphatic  (Enklaab), 

A.,  i,  377. 
Terpenes  and  ethereal  oils  (Wallach, 
(HiTTXER,  and  Altenburg),  A., 
i,  160,  514  ;  (Wallach  and  Isaac), 
A.,  i,  175  ;  (Wallach),  A.,  i,  194, 
370  ;  (Wallach  and  Schmitz),  A., 
i,  372  ;  (Wallach  and  Lautsch)  ; 
A.,  i,  522  ;  (Wallach,  Beschke, 
EvAN.s,  and  Isaac),  A.,  i,  563  ; 
(Wallach,  Exgelbrecht,  Isaac, 
and  Jager),  A.,  i,  683. 
from    Finnish    pine     and    fir    resins 

(A.schan),  a.,  i,  442,  686. 
from  the   Norway  pine  and    Douglas 

fir  (Frankfortek),  A.,  i,  971. 
experiments  on  the  synthesis  of  (Per- 
KIN),  T.,  832  ;  (K.W  and  Pebkix), 
T.,  839,  1640  ;  P.,  72,  269. 
Terpenic  compounds,  formation  and  dis- 
tribntion    of,     in    Citrus   Aurantiuvi 
(Chararot  and  Lalol'e),  A.,  ii,  385. 
Terpenylic  acid,  synthesis   of  (Simon- 
sen),  P.,  307. 
'/.s  Terpin  diacetate   (Houben),   A.,   i, 

520. 
Terpineol,   density,    magnetic   rotation, 
and  refractive  power  of  (Perkix), 
T.,  851. 
new  reaction  of  (Reicharu),   A.,  ii, 
503. 
/3-Terpineol,      new     compounds     from 

(Wallach  and  Schmitz),  A.,  i,  372. 
Terpinyl  propionata  (Houben),  A.,  i, 

520. 

Trs/udo  grrrca  epgs.     See  Efy^s,  tortoise. 

Tetra-acetyl-^-galactonic   acid,  lactone 

of  (Paal  and    Weii)F..vkafk),  A.,  i, 

802. 

Tetra-acetyl-^-elnconic  acid,  lactone  of 

(Paal  and   iTi.kn.stei.v  i,  A.,  i,  802. 
Tetra-acetylquinie  acid  and  its  phenyl 
ester  (Ecbtekmicibu),  A.,  i,  368. 


Tetra-acetyl-.    See  also  under  the  parent 

Substance. 
Tetra-anisylerythritol  (Law),  T.,  1518. 
Tetra-azo-azodiphenyl      salts      (Will- 

statter  and   Kai.b),  A.,  i,  996. 
Tetrabenzoylquinic  acid  and  its  salts, 

etliyl    ester,    and   chloride    (Echter- 

meier),  a.,  i,  368. 
Tetrabenzoyl-.   See  also  under  the  parent 

Substance. 
Tetractuninylerythritol  (Law),  T.,  1518. 
Tetradecanedicarboxylic  acid.  SeeTetra- 

propylsuccinic  acid. 
Tetradecylthiophan       (Mabery       and 

Quayle),  a.,  i,  395. 
Tetraethyl-rhodamine     and     -a^wrhod- 

amine  silver  nitrates  (Xoeltixg  and 

Dziewon.ski),  a.,  i,  874. 
Tetrahedrite   from   the  Sylvester  mine, 

Vosges,    Alsace    (Ungem.\.ch),   A.,   ii, 

765. 
Tetrahydroaldehydecollidine.       See     2- 

Methyl-5-ethjlietrahydropyridine. 
9:10-Tetrahydroanthracene  and  9:10-rfj- 

bromo-  (GoncHor),  A.,  i,  495. 
A'-Tetrahydrobenzaldehyde      and       its 

oxirae  and  semicarbazone   (Wallach 

and  Isaac),  A.,  i,  565. 
Tetrahydrobenzene.     S,  e  '•yc/oHexene. 
Tetrabydrocarlina       oxide       (a  phenyl- 

'/••l-/uri/lproj>anc}    (Semmler),    A.,    i, 

298. 
Tetrahydrocarvone,  8-hydroxy-,  and  its 

oxinie  and  semicarbazone  (RuPB  and 

Liechtenhan),  a.,  i,  375. 
Tetrahydrocolumbine      and      its     salts 

/iiNZEL),  A.,  i,  977. 
Tetrahydrocuminaldehyde,  source  of,  in 

plants  (Wallach).  A.,  i,  195. 
Tetrahydrodeozycytisine  and  its  additive 

salts  and  nitroso-  (Fkeund  and  HouK- 

hkimek),  a.,  i,  302. 
Tetrahydronaphthoic    acidi,    resolution 

of  (I'UKAHD    and  Yates),  T.,   1101; 

P.,  202. 
ac.-Tetrahydro-2-naphthoI,  resolution  of, 

by  /-nicnthvlcarhiniide  (PiCKARD  and 

LiTTLKni:RY\  T.,  1254  ;  P..  238. 
Tetrahydrophenyl    acetate    (Mannioh), 

A.,  i,  132. 
rM-A^-Tetrahydrophthalic       anhydride, 

aftinitv    con.^tants   of  (Anvil),   A.,    i, 

959. 
A'Tetrahydropyridine  -  3-  aldehydenitro- 

phenylhydrazone,     hydrooliloridc     of 

(WnMI.,HEKTZBERG,andLoSAXITSCH), 

A.,  i,  106. 
Tetrahydropyridine  series,  new  acid  of 

tJie  (Pi(<iMNi),  A.,  i,  983. 
Tetrahydrcqainoline,    action    of    form- 

aldelijde      on     (Weerman),     A., 

696. 
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Tetrahydroquinonedicarboxylic       acid, 

ethylester,  sj-ntliesis  of  (Trephilieff), 
A.,  i,  511. 

Ai-Tetrahydro-^-tolualdehyde  and  its 
oxime  and  semicarbazoue  (Wallach 
and  Evans),  A.,  i,  566. 

A^-Tetrahydro-o-  and  -?H-tolualdehydes 
and  their  oximes  and  seniicaibazones 
(Wallach  and  Beschkk),  A.,  i, 
565. 

Tetrahydro-TO-  and  -^-toluic  acids.  See  1- 
Methyl-A^-cJ/cZohexene-S-  and  -4-carb- 
oxylic  acids. 

Tetrahydroumbellulone  and  its  semi- 
carbazones  (Tutin),  T  ,  1119. 

2:5:2':5'-Tetrametlioxybenzoplienone 
and   its   oxiine   and   phenylhydrazone 
(Kauffmanx  and  Gkombach),  A.,  i, 
288. 

3:4:3':4'-Tetramethoxybenzophenoiie  and 
its  oxime  (Perkin,  Weizmann,  and 
Smith),  T.,  1661. 

Tetramethoxycaffeine  (Fischer  and 
Ach),  a.,  i,  220. 

2:5:2':5'-Tetramethoxy-diphenylethyl- 
carbinol    and    -oa-diphenylpropylene 
and  its  bromo-derivative  (Kauffjianx 
and  Grombach),  A.,  i,  288. 

Tetramethoxydiphenylphthalide  (Per- 
kin and  Weizmann),  T.,  1657. 

5:7:2':4'-Tetraniethoxyflavanone  and  3- 
zsonitroso-  (v.  Kostanecki,  Lampe, 
and  Tambok),  A.,  i,  301. 

Tetramethoxy-4'-methylbenzophenone8, 
3:4:5:1'-  and  2:3:4:3'-  (Pekkin,  Weiz- 
mann, and  Haworth),  T., 
1663. 

l:4:5:6-Tetrametbox3rnapbthalene  (Per- 
kin and  Weizmann),  T.,  1658. 

4  4'-Tetramethylrfiaminobenzhydrol,  2- 
and  3-amino-,  A'-acyl  derivatives  of 
(Kliegl),  a.,  i,  434. 

4:4'-Tetramethylc?ianiinobenzoplieiione, 
amino-derivatives,   and   their    oximes 
and    acyl    derivatives,   and    nitro-de- 
rivatives  (Kliegl),  A.,  i,  434. 

Tetramethylrfiaminodimethylethylcarb- 
inol  and  its  esters  and  their  additive 
salts  (Farbenfabriken  vorm.  F. 
Bayer  k  Co.),  A.,  i,  936. 

Tetramethyk/Zaminodiphenyl-ethylene, 
-propane,    ami    -propylene    (Freund 
and  Mayer),  A.,  i,  384. 

/7>-TetramethyIrf;aminodiphenyl-j8-prop- 
ionic  acid  (Fosse),  A.,  i,  976. 

Tetramethylr/iaminophenyldimethyl- 
carbinol  (Farbenfabriken  yokm.  F. 
Bayer  &  Co.),  A.,  i,  936. 

TetramethyU/iaminophenyldimethyl- 
carbinyl       benzoatc       liydrochloride 
(Farbenfabriken  vorm.  F.    Bayer 
k  Co.),  A.,  i,  936, 


s-4:4'-Tetramethyl<^iaminotetraphenyl- 
ethylene    and   its    salts,  glycol,    and 
3:3'-di8ulplionic    acid    and    its    salts 
(WiLLST.vrxER  and  Goldmann),  A.,  i, 
980. 

Tetramethylammonium  poUaiodiAe, 
preparation  of  (SiLBERRADand Smart), 
T.,  173;  P.,  15. 

)3;377-Tetramethylbutane.  See  Hexa- 
metliylethane. 

y-Tetramethyldehydrobrazilin  (Hebzig, 
PoLLAK,  and  Kluger),  A.,  i, 
872. 

5: 5: 5':  5'-Tetramethyl-dic7/c^ohexane, 
1:1'-  and  3:3'-f?ihydroxy-,  and  -A^^'- 
dicycZohexene,  l:l'-c?ihydroxy-  (Cross- 
ley  and  Renouf),  P.,  30-3. 

1:2: 3:6  •Tetrametbyl-2: 3-dihydrobenz- 
iminazole   and  2-hydroxy-,  ami  their 
resolution  (Fischer  and  Romer),  A., 
i,  539. 

2:6:2':6'-Tetramethyldiphe]iyliuetIiane, 
3:5:3':5'-<c(;-abromo-4:4'-(i?i.'hydroxy- 
(AuwERS,     KiPKE,     Schrenk,     and 
Schroter),  a.,  i,  263. 

Tetramethylethylene  and  its  dibromide 
(Blaise    and    Courtot),     A.,     i, 
794. 
See  also  /Sy-Dimethyl-A^-butylene. 

Tetramethylethyleue  glycol.  See  Pin- 
acone. 

Tetramethyl  glucose,  addition  of  alkyl 
haloids  to  (Irvine  and  Moodie),  T., 
1578;  P.,  204. 

Tetramethylhaematoxylin,  acetyl  de- 
rivative (Heiizig,  Pollak,  and 
Klugeh),  a.,  i,  872. 

TetramethylhaBmatoxylone,  phenylhydr- 
azine  compound  of,  and  its  acetyl 
derivative  (Herzig  and  Pollak),  A., 
i,  198,  871. 

if-Tetramethylhsematoxylone  and  its 
nitro-derivatives  and  their  dehydro- 
acetyl  compounds,  and  its  methyl 
ether  and  its  nitro-derivatives  (Hekzig, 
Pollak,  Fischer,  and  Mayeuofer), 
a.,  i,  871. 

2: 3: 3: 5-Tetrametbyl-t|' -indole  niethiodide 
(Konschegg),  a.,  i,  452. 

Tetramethyl  mannose  and  a-methyl- 
mannose,  addition  of  alkyl  haloids 
to  (Irvine  and  Moodie),  T.,  15S5  ; 
P.,  205. 

Tetramethylmethane  i^&dimcthylprop- 
one),  bromine  derivatives  of  (PoNi), 
A.,  i,  1. 

l:3:3:5-Tetramethyl-2  methyleneindol- 
ine  and  its  additive  salts  (Konschego),  : 
A.,  i,  453. 

Tetramethyl  methylglacosides,  a-  and] 
P-,  addition  of  alkyl  haloids  to  (Ikvini 
and  MooME),  T.,  1584  ;  P.,  204. 
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1 :1 :3:5-Tetramethyl-4-<*ycZopeiitanone-2- 

earbozylic    acid   {l:l:Z:5-t€tra7ne(hyl- 

A-f:eto])CJiiamethylcm-2-carboxylicacid) 

and    its     oxime     and     scmicarbazone 

(Perkix  and  Thorik),  T.,  787. 
Tetramethylphloroglacinolaldehyde  and 

its  potassium  salt,  oxime,  and  methyl 

ether  (Herzic,  Wenzel,  and  Rox.\), 

A.,  i,  93. 
s-Tetramethylpropane.         See      j35-Di- 

inetliylpentane. 
jS/Bf'e'-Tetramethylsuberic  acid  and  its 
esters     and     salts,     preparation     of 
(Walker  and  "Wood).  T.,  599  ;  P., 
104. 

bromo-    and    hydroxy-derivatives    of 
(Wood),  T.,  604  ;  P.,  104. 
s-Tetramethyltetramethylene  oxide 

(Henry),  A.,  i,  922. 
Tetramethylthionine,    amino-,    benzoyl 

derivative     of,    and     its    iodide    and 

hydrochloride  (Gnehm  and  Kaufler), 

A.,  i,  389. 
Tetramethyltrimethylenediamine      and 

its  additive  salts  (Kxokr  and  Roth), 

A.,  i,  458. 
/3)5ee-Tetra-p-phenetidiiiohexane-75-di- 

carbozylic     acid,     ethyl    ester    and 

phenetidide  of  (Rossi),  A.,  i,  982. 
Tetraphenylallene     and     its    isomcride 

(VoRi..\Ni>ERandSiEBEUT),  A.,i,  345. 
Tetraphenylr/iaminoazobenzene 

(Haeissekmann),  A.,  i,  910. 
o)9^i3-Tetraphenylethane  and  its  bromo-, 

chloro-,      and      <«<rrti)itro-derivatives 

(Gomberg  and  Cone),  A.,  i,  414,  821. 
Tetraphenylethylene,  ainino-derivativcs 

of  (WiLi,.sTATTER    and    Goldmann), 

A.,  i,  980. 
Tetraphenylhydrazine   (Wieland     and 

Gambar-ian),  A.,  i,  453. 
Tetraphenylmethane,      preparation      of 

(FKEr.VDl,   A.,    i,  574. 
aa(€-Tetraphenylpentane-7-one    and  its 

oxime      and      /3-l)cnzoyl      derivative 

(KoHLER  and  liEitiTAoV.),  A.,  i,  96. 
5-Tetraphenyl-propane    and  -propylene 

and  its  bronio-derivative  (Vorl.\nder 

and  Siebert),  A.,  i,  346. 
a/377-TetraphenylAi-propenol    and   its 

jieroxide  (Kohi.kiO.  A.,  i,   754. 
iuxr>-TetraphenyI  propylene  alcohol 

(VoRI.ANDER,    Sikbert,    and    OSTER- 

BrRO),  A.,  i,  346. 
Tetrapiperonylerythritol      (Law),     T., 

i:.i9. 

Tetrapropylsaccinic  acid  and  its  anliy- 
dride  and  metlivl  livdrogen  ester 
(Crkhton).  T.,  933  ;  P.,  162. 

TetraresorcinolmelliteinB.  See  Di- 
xanthyn>enzcne-2:4:r»:6-tetracarboxylic 
ftcids,  3;6:9:3':6  .9'-;j/-xohydroxy-. 


Tetrathiocarbamide    potassium     iodide 

(Werner),  P.,  245. 
Tetra-p-tolylhydrazine  (WiEland  and 

Gambar.tan),  a.,  i,  453. 
Tetratriacontane    (Petersen),     A.,    i, 

331. 

l;2:4:5-Tetrazine-3:6-dicarboxylic     acid 

and  its  amide  (Cl'rtus,   Darapsky, 

and  Mcller),  A.,  i,  940. 

Tetrazoline.     See  l:4-Dihydrotetra2ine. 

Tetrolic    acid,  ethyl  ester,  reactions  of 

(Feist),  A.,  i,  33"2. 
Textile  fibres,  animal  and    vegetable, 
behaviour     of,      with     solutions     of 
metallic  salts  (Schellens),  A.,  i,  69. 
Thallium,      analogies      between,      and 

aluminium  (Fortini),  A.,  ii,  87. 
Thallium  alloys  with    aluminium   and 
copper  (Doerinckel),  A.,  ii,  166. 
with  antimony(WiLLiAMs),  A.,  ii,  673. 
with    mercury,   com{>osition    of    (Su- 

chesi),  a.,  ii,  826. 
with  silver  (Petrenko),  A.,  ii,  667. 
Thallium  halogen  compounds  (Thomas), 
A.,      ii,     356;     (Thomas     and 
Dupuis),  A.,  ii,  663. 
formation    of    mixed     crystals     of 
(Monkemeyeu),  a.,  ii,  604. 
iodides  (Maitland  and  Abegg),   A., 

ii,  542. 
oxides  (Rabe),  A.,  ii,  285,  672. 
sulphide  and  stannic   sulphide,  solid 
phases    occurring    between    (Haw- 
ley),  A.,  ii,  854. 
Thebaine,    resolution     of,    by     benzoyl 
chloride  (Pschorr  and  Haas),  A., 
i,  204. 
conversion  of,  into  codeine  and  cod- 
einone  (Knorr  and   Hurlein).  A., 
i,  449. 
reactions  of  (Frevnd),  A.,   i,     303  ; 
(Knorr  and  Horlein),  A.,  i,  877  ; 
(Reichard),  a.,  ii,  909. 
Theobromine,      affinity     constants      of 
(Wood),  T.,  1840;  P.,  271. 
barium     derivative,      salt     of,     with 
.sodium  salicylate  (AKXiKN-GEfELL- 

8CHAFT  FiTR  ANILIN-FABKIKATION), 

A.,  i,  692. 
formate,    sodium    derivative    (Hoff- 
mann, La  Rot  hf.,&  Cik.),  A.,  i,  881. 
compound  of,  with  lithium  (Dt'ME3- 

nil),  A.,  i,  450. 
reaction  of  (G^.rard),  A.,  ii,  507. 
Theophylline,      formation      of,        from 

caffeine   (Fischer    and  Ach),     A., 

i,  219. 
affinity    constants    of  (Wood),     T., 

1841  ;  P..  271. 
salts     of,     with      barium     salicylate 

(Aktien-Ge.sf.luschaft  Fi'R  Ani- 

LIN-FABUIKATION),  A.,  i,  715. 
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Thermal  springs.     See  under  Water. 
Thermoohkmistry — 

Thermochemical  constants  of  inorganic 
substances     (Richards),     A.,      ii, 
417. 
Thermochemical  relationship   enunci- 
ated liy  Julius  Thoinsou  (Bose),  A., 
ii,  727. 
Thermochemistry   of    phenylosazones 
and  phenylhydrazones  of  the  a-di- 
ketnnes  and  reducing  sugars  (Land- 
RiEU),  A.,  ii,  270. 
Thermodynamics     of      heterogeneous 
hydrolytic     equilibrium     (Doleza- 
LEK  and  FiNCKn),  A.,  ii,  597. 
Thermal  conductivity  of  crystallised 
conductors      (Jaeger),       A.,       ii, 
6.53. 
Specific   heat   of  a  gas,   quantitative 
relation    between    the,    and     its 
molecular    constitution    (Black- 
man),  A.,  ii,  331. 
of  gases  (Lussana),  A.,  ii,  70. 
Temperature  of  fusion,  variation  of, 
with  pleasure  (Negheaku),  A.,  ii, 
422. 
Latent    heat    of   fusion,    connection 
between  depression  of  freezing  point 
and  (Drucker),  A.,  ii,  71. 
Heat  of  combustion  and  constitution- 
formula    of    azo-colouring    matters 
(Lemoult),  a.,  ii,  832. 
Heat  of  neutralisation  of  strong  acids 
and  bases  as  affected  by  temperature 
and  concentration  (Wormann),  A., 
ii,  148. 
Temperature   of  reaction,   depression 
of,  in  syntheses  with  organic  chloro- 
com pounds  (Wohl),  A.,  i,  559. 
Heat  of  vaporisation,  relation  of,  to 
boiling   point    (Bingham),   A.,    ii, 
522. 
Critical     temperatures.      See    under 

Critical. 
Calorimetry,    elimination   of  thermo- 
meter   lag  in    (Jaeger    and    v. 
Steinwehr),  a.,  ii,  216. 
of  volatile  liquids  (Ro.senhetm),  A., 
ii,  269. 
Temperatures,  high,  determination  of, 
by    means    of    chemical    equi- 
librium and  the  laws  of  thermo- 
dynamics   (v.    AVartenberg), 
A.,  ii,  522. 
electrical    resistance  furnace    for 
the  measurement  of,  witli  the 
optical    ]iyrometer    (Lami'En), 
A.,  ii,  598. 
Temperature    phenomena,    new     low 

(Dewar),  A.,  ii,  830. 
Temperature    regulator    (Vim.iers), 
A.,  ii,  277. 


Thermochemistry  : — 
Transition     temperature,      abnoimal 
depression  of  the,  in  mixed  crystals 
(Boeke),  a.,  ii,  830. 
Calorimeter,    William   Thomson,   im- 
proved form  of  (Gray),  A.,  ii,  491. 
Thermometry,    new    fixed    point    in 
(Richards    and    Wells),    A.,    ii, 
727. 
Thermometer,     differential     gas,    for 
showing  the  abnormal  expansion 
of  dissociating  gases  (Schroder), 
A.,  ii,  727. 
geological {van't  Hoff),  A.,  ii,  3B. 
simple   sensitive,    for    low   temper- 
atures (Stock  and  Nielsen),  A., 
ii,  521. 
Thermometers,      new      method       of 
standardising,  below  0°  (Richards 
and  Jackson),  A.,  ii,  726. 
Thermoscope    for    demonstrating    the 
thermal  effects  of  solution  (Schro- 
der), A.,  ii,  727. 
Thermostat,  simple  toluene  regulator 
and  shaking  machine  for  (LuNDli'.X 
and  Tate),  A.,  ii,  831. 
Thermostat    regulator    for    alternate 
heating  and  cooling  (Villiers),  A., 
ii,  521. 
Thermoscope,  Thermometers,  and  Ther- 
mostat.    See  under  Thermocheniistry. 
Thiazine     dye,    C3(,H3o02Nf;S4C1.2,    fiom 
indaniinethiosulphonic   acid    (Gnehm 
and  Knecht),  A.,  i,  836. 
Thiazine  and  oxazine  dyes,  constitution 
of  (Hantzsch),  a.,  i,  206,  453;(Kehr- 

MANN,  MODEBADZE,  and  VESELt),  A., 

i,  306. 
Thiazine  mercaptan,  thioncarbonate  of 

(Gnehm  and  Kaifler),  A.,  i,  390. 
Thiazines  (Gneh.m  and   Kaufler),  A., 
i,  389. 
and  indamines       (Gnehm       and 

Schroter),   a.,   i,   211. 
Thio-acids,  oiganic  (Klason  and  Carl- 
son),   A.,  i,    232;    (Biilmann), 
A.,  i,  625,  626. 
estimation  of,  volumetrically  (Kla- 
son and  Carlson),  A.,  ii,  255. 
Thiobiazolones  and  xanthates,  chemistry 

of  the  (Ormerod),  p.,  206. 
Thiocarbamide,  reaction  of,  with  phenyl 
chlorocarbonate  (Dixon),  T.,  909  ; 
P.,  148. 
as  a  solvent  for  gold  (Moir),  T.,  1345  ; 

P.,  105,  164. 
compounds  of,  witli  salts  of  univalent 
copi)er  (Rosenhei.m  ai.d  Stadlek), 
A.,  i,  407. 
com])ounds  of,  with  salts  of  bivalent 
metals  (Rosenheim  and  Meyer), 
A„  i,  407. 
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Thiocarbamide,      compound     of,     with 
potassium  iodide  (Wernek),  P.,  245. 
copper    salts,    aud    their    derivatives 
(KoHLSCHi'TTER      and       Brittle- 
bank),  .A.,  i,  812. 
Thiocarbamides,  oxidation  products  of, 
and  their  isomerides  (Dost),  A.,  i, 
315. 
action   of  acid    chlorides  on  (Dixon 

and  Hawthorne),  P.,  322. 
aromatic,   new   oxidation  products   of 
unsymmetrical  disubstituted  (Dost), 
A.,  i,  351. 
Thiocarbimide,    kinetics    of   the   trans- 
formation   of,    into    ammonium   thio- 
cyanate   in    dilute    aqueous    solution 
(buTOiT  and  Gagsaux),  A.,  ii,  660. 
Thiocarbimides  and  thiocyanates  (John- 
son,  Bateman,  Brautlecht,    and 
Palmer),  A.,  i,  954. 
action    of,    on    ethyl    aminocrotonate 
(Behkend  and  Hennicke),  A.,  i, 
312. 
action  of  bases  on  (v.  Walther  and 

Stesz),  a.,  i,  831. 
interaction    of,    with    ethyleneaniline 
and  the  ethylenetoluidinea  (Davis), 
T.,  713  ;  P.,  114. 
TliiocarbimidoarylcarbonateB  and  their 

reactions  (Dixon),  T.,  896;  P.,  147. 
Thiocarbonates  (Holmberg),  A.,  i,  330. 
Thiocarbonie  acid  and  some  of  its  salts, 
I)reparation  and  properties  of  (O'DoNO- 
GHUE   and    Kahan),    T.,    1812  ;    P., 
273. 
Thio-componnds  from  ketones  and  alde- 
hydes (COMPAGNIE    MoKANA),    A., 
i,  23. 
importance  of,  in  the  body  (Edingkr 
and  Clemens),  A.,  ii,  877. 
ar-Thio-coinpoaiid>,  isomerism  of  (HlNS- 

BEi;fj),  A.,  i,  654. 
Thiocyanate,  source  of,  in  the  organism 

(Willanen),  a.,  ii,  784. 
Thiocyanates  and  thiocarbimides  (John- 
son,  Bateman,  Bractlecht,  and 
Palmer),  A.,  i,  954. 
organic  acid,    and  their  derivatives, 
cliemistry  of  (Dixon),  T.,  892  ;  P., 
147. 
See  also  Metallic  thiocyanates. 
Thiocyanic     acid,     estimation     of,     in 

sewHge  (Koks),  A.,  ii,  808. 
Thioindigo  red  B  (Wirther),  A.,  i,  528. 
Thionaphthen,  2hydroxy-  [thurindoxyl) 
and    its   1-carbozylic    acid    (Frieu- 
LANDER  ,  A  ,  i,  378. 

Thionearbamie      aeid,      phenyl      ester 

(Rivier),  a.,  i,  948. 
Thionphenylmono-      and      -di  methyl- 

aracils  (Behrend  and    Hennicke), 

A  ,  i,  313. 


2-Thion-3-;j-tolyl-6-methyl-l:2:8:4-tetra- 

hydroqainazoline    and     its    additive 

s;ilts  (V.    Waltuer  and  Bamberg), 

A.,  i,  3S7. 

Thion-/*-tolylmethyluracil       (Behrend 

aud  Hennicke;,  A.,  i,  313. 
Thiontrimethyluracil     (Behrend    aud 

Hennicke),  A.,  i,  314. 
Thiophans  in  Canadian  petroleum  (Ma- 

BEKY  aud  Quayle),  a.,  i,  394. 
Thiophosphoric      acids.       See       under 

Phosphorus. 
Thiopyrine,    benzeneazo-derivatives     of 
(Michaelis  and    Schlecht),   A.,   i, 
614. 
Thiosolphnric  acid  and  Thiosolphates. 

See  under  Sulphur. 
Thorianite,    variety     of,     from     Galle, 
Ceylon  (Dunstan  aud  Jones),  A.,  ii, 
554. 
Thorium,  preparation  of  (Moissan   and 
Honigschmid),  a.,  ii,  678. 
radioactivity  of  (Elster  and  Seitel), 

A.,ii,  643. 
a-particles  from  (Brago),  A.,  ii,  416. 
mass  of  the  a-particles  from  (Ruther- 
ford aud  Hahn),  a.,  ii,  719. 
origin   of  /3-rays  of  (Levis),   A.,   ii, 

718. 
emanation,  absorption  of  (Klaus),  A., 

ii,  416. 
new   element    presenting    the    radio- 
active  characters  of  (Blanc),   A., 
ii,  323. 
Thorium  alloy  with  aluminium  (HoNio- 

schmid),  a.,  ii,  173. 
Thorium    compounds,    relation   between 
radioactivity    and     com{>osition    of 
(McCoy  and  Ro.«»s),  A.,ii,  415. 
chemical     separation    of    radioactive 
types  of  matter  in  (Schlundt  and 
Moore),  A.,  ii,  2. 
Thorium  ssilts,  radioactivity  of  (Bolt- 
wood  ;  Dadocrian),  A.,  ii,  415. 
separation     of      radiothorium      from 
(Blanc    and    Anoblucci),   A.,   ii, 
644. 
Thorium  hydroxide  hydrosol  (Mullkr), 
A.,  ii,  762. 
silicide  (Honigschmid),  A.,  ii,  173. 
Thorium  minerals,  radioactivity  of  (Bolt- 
wood  ;  Dadourian),  A-,  ii,  415. 
Thrombin.     See  Fibrin-fennent. 
Thujonecarbozylic  acid  and  the  iso-acid, 
ethyl     esters     (Kdtz,     Bieber,     and 
ScHii.ER),  A.,  i,  668. 
Thojoneoxalic  acid,  ethyl  ester,  and  its 
semicarbazone    (Kotz,    Bieber,    and 
ScHi'LKR),  A.,  i,  668. 
MoThujoneoxalie     aeid.     See      3:4-Di- 
nietlivl-2-i«opropyl(ryc/opentene-5-one- 
1 -oxalic  acid. 
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Thuringite    from    Moravia     (Kretsch- 

mer),  a.,  ii,  458. 
Thymol,  amino-,  formation  of  (Puxeddu), 

A.,  i,  995. 
Thymols,  iodised.     See  Aristols. 
/3-Thymoxy-;8-|)henylacrylonitrile 

(MouREU  and  Lazennec),  A.,  i,  276. 
Thjmius  gland.     See  Glands. 
Tiglic  aldehyde,  condensation  of,  with 

acL'tone  (Dautwitz),  A.,  i,  803. 
Tin,  spongy,  electrolytic  preparation  of 
(ToMMASi),  A.,  ii,  172. 
action   of   colloidal    solutions   of,    on 
germination     (Micheels     and    de 
Heen),  a.,  ii,  115. 
Tin  alloys   with   aluminium   (Gwyer), 
A.,  ii,  544. 
with  antimony  (Gallagher),  A.,  ii, 

367. 
with   copper,    constitution   of    (Shep- 
herd and  Blough),  A.,  ii,  861. 
estimation  of  tin  in  (Levy),  A.,  ii, 
55. 
with  gold  (Moissan),  A.,  ii,  92. 
with  lead,  estimation  of  lead  in  (Gi- 
usTi),  A.,  ii,  581. 
Tin   salts,  hydrolysis  of,  in  presence  of 
iodides  and  iodates  (Moody),  A.,  ii, 
706. 
fc^rachloride,   preparation   of  (Renz), 
A.,  ii,  173. 
action     of    nitrogen     sulphide     on 
(Davis),  T.,  1576  ;  P.,  261. 
selenides,    sulphides,    and     tellurides 

(P^labon),  a.,  ii,  454. 
Stannic  sulphate,  compounds  of,  with 
alkaline  earth  sulpliates  and  with 
lead    sulphate    (Weinland    and 
Kuhl),  a.,  ii,  762. 
sulphide    and     thallium     sulphide, 
solid    phases    occurring    between 
(Hawley),  a.,  ii,  854. 
Tin,  new  reaction  for  (Reichard),  A., 
ii,  806. 
use  of  chloric  acid  in  the  estimation  of, 
in  bronze  and  brass  (Bernard),  A., 
ii,  305. 
estimation    of,    in    copper-tin    alloys 

(Levy),  A.,  ii,  55. 
new  method  of  separating   antimony 

from  (Czerwek),  A.,  ii,  708. 
separation  of,  from  cobalt  and  nickel 
(Pushin  and  Trechzinsky),  A.,  ii, 
199. 
8ej)aration  of,  from  tungsten  (DoN-vrn), 
A.,    ii,    309  ;    (Angekot),    A.,    ii, 
496. 
Tincal,  formation  of  (van't  Hoff  and 

Blasdale),  a.,  ii,  177. 
Tinctures,  detection  of  methylated  spirit 

in  (Schmidt  and  Gaze),  A.,  ii,  57. 
Tinstone  from  Madagascar,  A.,  ii,  236. 


{Tolyl  compounds,  Me  =  \.) 
Tissue      juices,      animal,      proteolytic 
enzymes  of  (Abderhalden  and  Teru- 
rcHi),  A.,  ii,  873. 
Tissues,  influence  of  electrolytes  on  the 
staining     of,     by     erythrosin     and 
methyl-green  (Robertson),  A.,  ii, 
376. 
rdle  of  sodium  chloride  in  the  histo- 
logical  impregnation   of,   by  silver 
nitrate  (Macallum  and  Menten), 
A.,  ii,  182  ;  (Achard  and  Aynaud), 
A.,  ii,  561. 
oxidation  in,  in  presence  of  ferric  salts 
(Battelli  and  Stern),  A.,  ii,  184, 
oxygen  tension  in  (Barcroft),  A.,  ii, 

178. 
alcohol  in  (Ford),  A.,  ii,  867. 
iron  in  (Mouneyrat),  A.,  ii,  582. 
estimation   of    ammonia   in  (Grafe), 

A.,  ii,  709. 
estimation  of  iron  in  (Marrioit  and 

Wolf),  A.,  ii,  582. 
heart.     See  Heart  tissue, 
lung.     See  Lung  tissue, 
■nervous.     See  Nervous  tissues, 
vegetable.     See  Vegetable  tissues. 
Titaniferous  hsematite  from  Pralorgnan, 
Val  d'Aosta  (Millosveich),  A.,  ii,369. 
Titanite,   constitution  of  (Zambonini), 

A.,  ii,  370. 
Titanium,  distillation  of  (Mois.san),  A., 
ii,  366. 
tervalent,  oxidation  of  (Manchot  and 
Richter),  a.,  ii,  172. 
some  reactions  of  (Grossmann),  A., 
ii,  806. 
Titanium    tetrachloride,   preparation   of 
(Renz),  A.,  ii,  173. 
action     of    nitrogen     sulphide    on 
(Davis),  T.,  1576  ;  P.,  261. 
silicidc  (H(')NIGschmid),  A.,  ii,  678. 
Titanonium  salts  (Dilthey,    Eduard- 

OFF,  and  Schumacher),  A.,  i,  342. 
Tobacco,   alkaloids  of  (Pictet),   A.,   i, 

979. 
Tobacco      plants,      lime      factor      for 
(Daikuhara),  A.,  ii,  388. 
assimilation  and  distribution  of  silica 
and  potassium  in  (Blanck),  A.,  ii, 
574. 
o-Tolidine,   acetyl   derivative  of  (Bieh- 
ringer  and  Borsum),  A.,  i,  953. 
sulphates  (Biehringer  and  Borsum), 
A.,  ii,  637. 
^-Tolildioxime  peroxide  (Ponzio),  A.,  i, 

735. 
jtJi^'-Tolilic  acid.     See  Di-p-methylbenz- 

ilic  acid. 
Tolualdehyde,  reactions  of,  with  hydroxy- 
acids  (Ai.itKKDA  VAN  Ekenstein  and 
Blanksma),  a.,  i,  612. 
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{Tolyl  emnpouTidSy  Me=\.) 
o-Tolualdehyde  (Stokrmer,  Schekck  zu 

SCHWEIKSBERG,  SlBBERX-SlBBERS, 

and  RiEBEL),  A.,  i,  583. 
^-Tolualdehyde,   synthesis    of,    and    its 
azine,  phenylhydrazone,  and  condensa- 
tion product  of,   with  benzidine,   and 
its  2:6-dinitro-  and  nitroso-deriTatives 
(Gattermaxn),  a.,  i,  589. 
Tolualdehydes,    o-    and    p-,    and    their 
semicarbazoues  (Blaise  and  Courtot), 
A.,  i,  554. 
Tolaaldehydes,  3-hydroxy-.     See  a-  and 

/3-Homosalicylaldehydes. 
j[7-Tolaaldoxime  peroxide  (Poxzio),   A., 

i,  735. 
Toluene,    bromination    of    (Hollemax 
and  VAN  DER  IjAAK),  A. ,  i,  154 ;  (van 
DER  Laax),  a.,  i,  490. 
detection  and  estimation  of,  in  benzene 
(Raikow   and    Ubkewitsch),   A., 
ii,  310. 
Tolnene,     penlahxovao-     (Klages    and 
Sommer),  A.,  i,  567. 
2:3:4:5-te/rachloro-,  properties  of 

(Cohen  and  Dakix),  T.,  1453  ;  P., 
241. 
0-,  7n-,  and^-fluoro-  (Holleman),  A., 

i,  942. 
3:4-rfnodo-,      and      its      chlorination 
(WiLLGERODT   and   SiMONIS),  A.,  i, 

156. 
nitro-,  detection  and  estimation, of,  in 
nitrobenzene   (Raikow  and  Urkk- 
WIT.SCH),  A.,  ii,  310. 
TO-nitro-,  iodo-,  iodoso-,  and  iodoxy- 
compounds     of,     and     their     salts 
(WiLLGERODT  and  SiMONIS),  A.,  i, 
155. 
frinitro-,    compound  of,  with  j»-tolu- 
idine  (Jackson  and  Clarke),  P., 84. 
p-Tolueneazo-d  amino-S-nitronaphthal- 

ene  (.Smith),  T.,  1509  ;  P.,  236. 
4-;>-Tolaeneazo-2-bromo-6-nitroptaenol, 
preparation    of,    and    its   acetyl   and 
benzoyl     derivatives     (Hkwitt     and 
Walker),  T.,  185  ;  P.,  16. 
Tolueneazoeugenols,  o-,  in-,  and  p-,  and 
their    acetyl    derivatives    and     ethyl 
ethers  (OuDo   and    Pixkddu),  A.,  i, 
992. 
Tolaeneaioi^^oeugenols,      o-      and      m- 

(PuxKDUu),  A.,  i,  774. 
Tolueneazo-m-hydrozybenzoic  acids,  o- 
Ainlp-,  and  their  reduction  (Pi  XEDDr), 
A.,  i,  995. 
p-Tolaene-d-diasoam.iaoiiaphthalene-8- 
sulphonic  acid,  .sodium  salt  (Smith), 
T.,  1506  ;  P.,  236. 
p  Tolaenediazobia-4  dimethylamino- 
benzaldoxime      (Hrk.slrk,  -  Fkikdx- 
MANN,  and  Mai),  A.,  i,  322. 


( Tolyl  compounds,  Me  =  1. ) 
Toluenediazoniom    salts.      See    Diazo- 

toluene  salts. 
^-Tolaenediazo-4'-semicarbaziiiocamplior 
and    its     decomposition     by     alkali 
(Forster),  T.,  235;  P.,  31. 
Toluene-3:5-dicarboxylic      acid.        See 

Uvitic  acid. 
Toluenesulphonic  acid,  ;;-fluoro-,  amide 
and  chloride  of  (Holleman),  A.,  i, 
942. 
2-2'-Toluenesulphonyl-aminotoluene-and 
-methylamiiiotoluene-5-azo-)B-naph- 
thoLs  (Morgan  and  Micklethwait), 
A.,  i,  911. 
;j-Toluene8ulplionyl-j>aziminotoluene 
and  -;?-tolylenedianiiiie  (Morgan  and 
Micklethwait),  A.,  i,  911. 
p-Toluenesulphonylmethyl-p-tolylene- 
diamine     (Morgan     and     Mickle- 
thwait), A.,  i,  911. 
Toluene-;^salplionyl-m-nitroaniline 
(Morgan   and    Micklethwait),   T., 
1292. 
^^-Toluenesulphonyl-S-nitro-o-tolnidine 
and  its  ^V-niethyl  derivative  (Morgan 
and  Micklethwait),  A.,  i,  911. 
Toluene-ja-8alphoiiyl-7«-plienyleiiedi- 
amine  and  its  diazotisation,  and  azo- 
/3-uaphthol   derivative   (Morgan  and 
Micklethwait),  T.,  1292. 
m-Toluic    acid,    2-    and   4-amino-   and 
-nitro-  (Findeklee),  A.,  i,  21. 
«-amino-,    A'-acyl  derivative  of.     See 
Benzylaminecarboxylic  acid,  iV-acyl 
derivatives  of. 
a>-chloro-6-hydroxy-  and   6-hydroxy-, 

ethyl  esters  (Auwers),  A.,  i,  839. 
2-hydroxy-,  and   its   derivatives,  and 
the  action  of  phosphorus  chlorides 
on  (Anschctz,  Schroeder,  Weber, 
and  Ansfach),  A.,  i,  505. 
4-hydroxy-,     action     of     phosphorus 
chlorides      on      (ANscuiJTz      and 
Schroeder),  A.,  i,  507. 
2-nitro-  (Nokltino  and  Gachot),  A., 

i,  181. 
4-nitro-6-amino-  and  6-nitro-4-nmino-, 
and  their  .N'-acetyl  derivatives  and 
their  salts  (Errera  and  Maltese), 
A.,  i,  84. 
i^-»!-Tolaic  acid  (Perkin  and  Simonskn), 

P.,  134. 
;j-Toluic    acid,    3-hydroxy-,    action    of 
phospliorus  chlorides  on   (AnschCtz 
and  Schriikder),  A.,  i,  506. 
o-Tolaidine    hydrogcTi     phosphite    (Le- 

moult).  A.,  i,  493. 
7n-Tolaidiiie,  7>-iodo-,   and  its  6-chloro- 
derivatives,  and   their  salts  and  acyl 
derivatives         (Willoerodt         and 
SmoNLs),  A.,  i,  156. 
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( Tolyl  compounds,  Me  —  \.) 
m-Toluidine,       2:6-rfmitro-      (Meisen- 

iiEiME]!  aiul  Patzig),  a.,  i,  653. 
p-Toluidine,  alkyl  derivatives,  behaviour 
of,  ill  the  organism  (Hildebkandt), 
A.,  ii,  110. 
iaosucciiiic   acid   derivative    of,    anti- 
pyretic action  of  (Malerba),  A.,  ii, 
693. 
Toluidines,   o-    and    p-,     imides     from 
(Orloff),  a.,  i,  420. 
benzoyl   derivatives.     See    Benzo-o- 
and  -jw-toluidines. 
0-,  m-,  and  p-,  relative  rates  of  oxida- 
tion     of     (Bradshavv'),      a.,      i, 
360. 
m-Toluidinoi'sobutyronitrile,         amino-, 
anditsamide(BucHERERandGROLiE), 
A.,  i,  350. 
a-Toluidino-zsobutyronitriles  and 

-phenylacetonitriles  and  their  ainides, 
0-  and  p-  (Buciieker  and   GrolSe), 
A.,  i,  349. 
4-;j-Toluidiiio-4-dimetliylaminoaiithra- 
quinonesulphonic  acid  (Fahbwerke 
voRM.  Meister,  Lucius,  k  BrDning), 
A.,  i,  968. 
3-Toluidiiio-l:l-dimetliyl-A-'-^-dihydro- 
benzene,  4-hydroxy-,  and   its   hydro- 
chloride and  acetyl  derivative  (Haas), 
T.,  196. 
S-jB-Toluidino-lil-dimethyl-A^-ct/cZohex- 
eiione-5.   See  5Keto-3-;o-toluidino-l:l- 
dimethyl-A'*-tetrahydrobenzene. 
4-ji;-Toluidino-l-methylaniinoaiithra- 
quinone  (Farbenfabriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  293. 
2-j3  Toluidiiio-3:5-(^initrobenzoic  acid,  o- 
nitro-,   and  its  salts  (Cuttitta), 
A.,  i,  697. 
sodium  and  pyridine  salts,  crystallo- 
graphy   of    (Ranfaldi),    a.,    i, 
664. 
3-Toluidino-l-phenyl-4-;j-tolyl-4:6-di- 
liydro-l:2:4-tria2ole       (Busch       and 
Mehktens),  a.,  i,  118. 
p-Toluidino-m-    and  -j9-tolyliminoallox- 
anic  acids  (Kxjhling  and  Kaselitz), 
A.,  i,  464. 
3-jtf-Toluidiiio-5-j3-tolylimino-l:l-di- 
methyl-A^-tetrahydrobenzene  and  its 
additive  salts  and    benzoyl  derivative 
(Haas),  T.,  199. 
Tolu-if-quinoi,       w:2:3:5:6-jocntocl)loro-, 
and   its  acetyl   derivative   (Zincke 
and  Bottcher),  A.,  i,  739. 
a)-chloro-2:3:5:G-<e<rabromo-,    and   its 
acetyl  derivaliveandanilide  (Zincke 
and  Bottcher),  A.,  i,  168. 
2:3:6:6-<«<rachloro-cD-cyano-,     and    its 
acetyl     derivative     (Zincke     and 
Boitchkr),  a.,  i,  739. 


( Tolyl  compounds,  Me  =  l.) 
jo-Tolyl  benzyl  selenide  (Taboury),  A., 

i,  834. 
Tolyl   orthophosphates.       See    Methyl- 

phenyl  orthophosphates. 
p-Tolylacetone  semicarbazone  (Auwers), 

A.,  i,  963. 
S-Tolylacridines,   o-,   m-,    and  p-,   and 

their  additive  derivatives  (ScHMiDand 

Decker),  A.,  i,  305. 
s-;p-Tolylallylthiocarbainide        (Young 

and  Grookes),  T.,  71. 
Tolylamino-.     See  Toluidino-. 
2-??i-Tolylanthroxan,       4-chloro-p-hydr- 

oxy-,     and      its      alkali     salts     and 

acetyl  derivative    (Zincke   and    SiE- 

bert),  a.,  i,  516. 
^-Tolyl  butyl  ketone  and  its  oxime  and 

semicarbazone  (Layraud),  A.,  i,  433. 
Tolylcarbamides,  action  of  nitrous  acid 

on  (Haager  and  Doht),  A.,  i,  577. 
wi-Tolylcarbimide  (Haager  and  Doht), 

A.,  i,  577. 
3-m-Tolylisocarbostyril,  2-amino- 

(Lieck),  a.,  i,  49. 
o-o-Tolylcinnamic    acid,    2-amino-    and 

2-nitro-    (Pschorr    and    Hofmann), 

A.,  i,  849. 
o-p-Tolylcinnamic    acid,   2-amino-    and 

2-nitro-  (Pschorr  and  Quade),  A.,i, 

849. 
m-Tolylisocoumarin,  action  of  hydrazine 

on  (Lieck),  a.,  i,  49. 
Tolyldiazobisacetoximes         (  Brksler, 

Friedemann,   and  Mai),  A.,  i,  321. 
a-o-Tolyl-3:4-dimetlioxycinnaniic     acid, 

2-amino-  and  2-nitro-  (Pschorr  and 

Tappen),  a.,  i,  848. 
a-j9-Tolyl-3:4-dimetlioxyciiinaniic     acid, 

2-amino-  and   2-nitro-  (Pschorr  and 

Quade),  A.,  i,  849. 
3 7>-Tolyl-l:6  dimetliyl-3:4-di  and 

l:2:3:2-tetra  hydroquinazolines     and 

their  additive  salts  (v.  Walther  and 

Bamberg),  A.,  i,  386. 
5-/>-Tolyl-ao-dimethylfulgemc  acid   and 

-fulgide  (SroBBK  and  Wahl),  A.,  i, 

22. 
8-Tolyl-oa-dimethyl-A^-pentenoic      acid 

(Blaise  ami  Courtot),  A.,  i,  554. 
ju-Tolyldimethyl-i/'-(fithiomethyl- 

keturet    (Fromm    and    Schneider), 

A.,  i,  657. 
j)i-Tolylene<^mminodi/5obutyronitrile 

and     its     amide      (Bucherer      and 

Gitoi.itE),  A.,  i,  350. 
2:4-Tolylenediamine,    monacyl    deriva- 
tives,   action     of     nitrous     acid     on 

(Morgan,  Micki.ethwait,  and  Couz- 

ENs),  T.,  1293  ;  P.,  240. 
7n-ToIyleaedimaloiiamic  acid,  ethyl  ester 

(Meyer  and  v.  Lutzau),  A.,  i,  765. 
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{Tolyl  compouiuls.  J/e  =  l.) 
2:4-Tolyleiie-4-dimethyldiaiiiine,  5- 

broino-,    interaction   of,    and   p-nitro- 

benzenediazonium   chloride   (Moegan 

and  Clayton),  T.,  1058. 
Tolylene-3:4-dimethyldiamine    and    its 

nitvosoamine,     acetyl     derivative     of 

(Fischer  and  Romer),  A.,  i,  539. 
o-Tolylenediphthaltmide     (Meyer    and 

JaegeK;,  a.,  i,  767. 
o-Tolylenemalonamide  (Meyer  and  v. 

LuTZAC),  A.,  i,  765. 
2:4-Tolylene-4-A"-niethyldiamiiie         (p- 

inethylamino-o-tohiidine)  and  its  sul- 
phate  (Gnehm  and   Schroter),  A., 

i,  211. 
Tolylenemethyldiaminethiosalphonic 

acid  (GxEHM  and  Schroter),  A.,  1, 

212. 
o-Tolyleneisosuccinamide    (Meyer    and 

Jaeger),  A.,i,  766. 
2-Tolyletliylamino-5-methyl-4:5-di- 

hydrothiazoles,   o-  and  p-,  and  their 

platinichlorides  and  oxidation  (YouXG 

and  Crookes),  T.,  73. 
2-2)-Tolylethylqriinoiine,      5-     and      8- 

aminO",    and     their     additive     salts 

(Schmidt),  A.,i,  39. 
??i-TolyUiydra«iiie  and  its  nitrile  and  its 

iminochloride  and  araidine  (Farben- 

FABRIKEX  VORM.  F.  BaYER  &  CO.), 
A.,  i,  460. 

m-Tolylhydrazinecarboxylic  acid, 

phenyl  and  methyl  esters  and  imino- 
ethers  (Farbenfabriken  vobm.  F. 
Bayer  &  Co.),  A.,  i,  460. 

^-Tolylideneacetone  and  its  azine,  oxime, 
phenylhydrazone,  seniicarbazone,  and 
y/i-nitro-  (Gattermaxx),  A.,  i, 
590. 

2-Tolyliinino  5:5-  diethylbarbituric 
acids,  0-  and  p-  (Farbwerke  vorm. 
Meister,  Lucius,  k  Brunino),  A,,  i, 
987. 

2-Tolylimino  •  5  -  methy  Itetrahy  drothi- 
azolea,  o-  and  p-,  and  their  acetyl  de- 
rivatives (YouNo  and  Crookes),  T., 
72. 

Tolyliminotolylamino-.  See  Toluidino- 
tolylimino-. 

2-Tolylmethylaiiiino-5-inethyl-4  5-di- 
hydrothiazoles,  o-  and  p-,    and  their 
platiiiichloridea  and  oxidation  (Youxo 
and  Crooke.*),  T.,  72. 

6-Tolyl-lO-methyldihydroacridinei, 
0-,  m-,  and  p;  5-hydroxy-,  and  their 
ethers  (Schmid  and  Decker),  A.,  i, 
305. 

3-;;-Tolyl  6  methyl  3:4  di-  and  -1:2:3:4- 
tetra  hydroqoinazolines  and  their 
additive  salts  (v.  WALTHERand  Bam- 
berg), A.,  i,  385. 

xc.  ii. 


( Tolyl  compounds,  Me  =  1 . ) 
^Tolyldinitromethane  and  its  metallic 

derivatives  (Poxzio),  A.,  i,  735. 
j8-o-Tolyloxy-3-amyl-     and    -/3-ph«nyl- 

acrylamides    (MouBEU    and    Lazex- 

xec),  a.,  i,  432. 
o-Tolyloxy-^S-phenylacrylonitrile  (Mou- 

ueu  and  Lazexxec),  A.,  i,  276. 
^-Tolylpropiolic    acid    (Gattermann), 

A.,  i,  590. 
o-^-Tolylpropionic  acid,  a-amino-,   and 

its  nitrile,  hydrochloride  of  (Jawel- 

off),  a.,  i,  427. 
1-^-Tolylpyridinium    chloride,   3-hydr- 

oxy-,       and        its        platinichloride 

(ZixcKE     and     Mvhlhausen),     A., 

i,  33. 
m-Tolylsemicarbazide,     preparation    of 

(Farbexfabriken  vorm.  F.  Bayer 

&  Co.),  A.,  i,  459. 
TolylsQccinimide,  »i-amino-  (Meyer  and 

V.  LuTZAu),  A.,  i,  766. 
Tolyl  i^-thlobenzyleyanocarbamides, 

0-  and  p-   (Fromm  and  Schneider), 

A.,  i,  657. 
TolyWzthiobiurets,  o-  and  p-,  and  their 

reactions   with    methyl    iodide     and 

TolyltMouret  hydrodides  (Fromm  and 

Schxeider),  a.,  i,  657. 
^-Tolyltrimethylammonium  bromide  and 

its  perbromiJes  (FiUEs),  A.,  i,  649. 
jp-Iolylorethaneacetamide   (A.   and    L. 

Lumiere     and     Barbies),     A.,     i, 

245. 
Tomatoes  and  tomato  juice,  composition 

of  (Stcber),  a.,  ii,  575. 
Torpedo  ocellata,  comparison  of  muscles, 

electrical  organ,   and  blood-serum   of 

(Baglioxi),  a.,  ii,  781. 
Tortoise  eggs.     See  under  Eggs. 
Tourmaline   lodes     of    the    granite    of 

S.   Piero  in   Campo  (Elba),  minerals 

from  (D'AcHiARDi),  A.,  ii,  555. 
Toxicity  of   chemical   compounds  esti- 
mated   by  their   hsemolytic   effects 
(V.\>-develde),  a.,  ii,  379. 

See  also  Physiological  action. 
Toxicodendrin  (Acree  and  Syme),  A.,  ii, 

795. 
Toxins,  are,  ferments  ?  (v.  Liebermanx), 
A.,  ii,  42. 

action  of  fluorescent  substances  on 
(JoDLBAUER  and  V.  Tappeineb), 
A.,  ii,  462. 

See  also  Tuberculin. 
Transition    temperature.       See    under 

Thermochemistry. 
Trehalose,  detection  and   estimation  of, 

in     Fungi     by    means     of    trehalase 

(Hakano),  a.,  ii,  811. 
Triaeetic  acid,  ethyl  ester  (Sproxton), 

T.,  1186;  P.,  202. 
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Triacetic    lactone,    methyl    and     ethyl 

esters  (Spkoxton),  T.,  1186  ;    P.,  202. 
Triacontane  (Petersen),  A.,  i,  331. 
Trialdehydohydrobenzamide      (Thiele, 

GuNTJiEi:,  and  Leopold),  A.,  i,  750. 
Trialky] -arsines,       -phosphines,       and 

-stibines,      preparation     of,    by    the 

Grignard  reaction  (Hibbert),    A.,    i, 

153. 
!trias  of  Meurthe-et-Moselle,  presence  of 

gold  and  silver  in  the  (Laue),  A.,  ii, 

556. 
Triazobenzene,    j^-amino-,    and    its    N- 

acetyl      derivative,      preparation     of 

(SiLBERBAD  and  Smart),  T.,  170  ;  P., 

14. 
Triazole,  amiuohydroxy-,  bromo-,  iodo-, 

and     iiitrohydroxy-    (Manchot     and 

Noll),  A.,  i,  213. 
1:3:4- Triazole,    1-amino-,    and    its  2:5- 

dicarboxylic  acid(BiJLOw),  A.,  i,  905. 
Triazoles,    synthesis    of    (Fromm     and 

Schneider),  A.,  i,  714. 
l:l-Triazole-2:5-dimethylpyrrole-3:4- 

dicarboxylic       acid,        etliyl      ester 

(BiJLow).  A.,  i,  906. 
Triazyl-azoimide  and  -hydrazine  and  its 

aldehydic     and     acetone     derivatives 

(Manchot  and  Noll),  A.,  i,  214. 
Tribenzoylbromomethane  (Werner  and 

Zipser),  a.,  i,  437. 
Tribenzoylenebenzene,    constitution    of 

(Michael),  A.,  i,  518. 
Tribenzoylphenylhydrazine         (Locke- 

MANN  and  LiESCHE),  A.,  i,  112. 
Tribenzoylquinides  (Echtermeier),  A., 

i,  368. 
Tribenzylammonium     di-     and     penta- 

iodides,  preparation  of  (Silberrad  and 

Smart),  T.,  173;  P.,  19. 
Tribenzylphosphine  oxide  and  its  com- 
pounds with  acids  and  salts  (Pickard 

and  Kenyon),  T.,  264  ;  P.,  42. 
Tribenzylsilicol  (Dilthey  and  Eduard- 

OFF),  A.,  i,  128. 
Tridecanetetracarboxylic  acid.     See  ;8/c- 

Diinethylundecane-aejjA-tetracarbox- 

ylic  acid. 
Triethylanuuoniom    cyanide    (Peters), 

A.,  i,  817. 
Triethylphosphine,  preparation  of  (Hib- 
bert), A.,  i,  153. 

oxide  and  its  compounds  with  acids 
and  salts  (Pickard  and  Kenyon), 
T.,  264  :  P.,  42. 
Triformin    (glyceryl     triformate)     (van 

ROMHURGH),  A.,  i,  725. 
Triglycylglycine,     methyl     ester    and 

hydrocliioride  (Fii-cher),  A.,  i,  810. 
Trimethinetriazoimide,      Ciirtius      and 

Lang's,  constitution  of  (BiJLOvv),  A., 

i,  905. 


3:4:5-Trimethoxybenzoic  acid.  See  Gallic 
acid  trimeihyl  ether. 

3:4:5-Triniethoxybenzo7lacetic  acid, 
ethyl  ester  (Perkin  and  Weizmann), 
T.,  1656. 

3:4:5-Trimethoxybenzoylacetoacetic 
acid,   ethyl  ester  (Perkin  and  Weiz- 
mann), T.,  1655. 

2:4:5-Trimethoxybenzylideneacetone, 
-diacetophenone,      -yS-naphthylamine, 
and     -semicarbazide     (Fabinyi     and 
SzitKi),  A.,  i,   422. 

2:4:5-Trimethoxybenzylidenemethyl 
ethyl  and  propyl  ketones  (Fabinyi 
and  Szi^Ki),  A.,  i,  4'23. 

2:4:4'-Trinietlioxyclialkone,  2'-hydroxy-, 
and  its  acetyl  derivative  (v.  KosTA- 
NECKi,  Lampe,  and  Triulzi),  A.,  i, 
202. 

2:4:6'-Triniethoxychalkone,  2'-hydroxy-, 
and  its  acetyl  derivative  (BoNiFAZl, 
V.  KosTANECKi,  and  Tambor),  A., 
i,  202. 

6:2':4'-Trimetlioxy-flavanone  and  iso- 
nitroso-,  and  -flavonol  and  its  acetyl 
derivative  (Bonifazi,  y.  Kostanecki, 
and  Tambor),  A.,  i,  202. 

7:2':4'-Trimethoxy-flavanone  and  iso- 
nitroso-,  and  -flavonol  and  its  acetyl 
derivative  (v.  Kostanecki,  Lampe, 
and  Triulzi),  A.,  i,  203. 

3:4:3'-Trimethoxy-4'-methylbenzophen- 
one-,   2-hydroxy-,  and  its   derivatives 
(Perkin,  Weizmann,  and  HA^voRTII), 
T.,  1662. 

3:4:5-Triniethoxyphenanthreue  (Vonge- 
RICHTEN  and  Dittmer),  a.,  i,  422. 

2:4:5-Triniethoxy-o-phenylcinnanio- 
nitrile  (Fabinyi  and  Sz6ki),  A.,  i,424. 

2-o-m-jo-Trimethoxyphenyl-4-niethylene- 
l:4-benzopyran,  7-hydroxy-,  and  its 
derivatives  (BiJLOW  and  Schmid), 
A.,  i,  201. 
7:8-rfihydroxy-,  salts  and  diacetyl 
derivative  of  (Bi'LOw  and  Schmid), 
A.,  i,  300. 

2(2':4':  6' )  -Triniethoxyphenyl-)3-naplitha  • 
cinchonic  acid  (Fabinyi  and  Szf'ki), 
A.,  i,  423. 

a-2:4:5-TrimethoxyphenyIpropaldehyde 
(SzitKi),  A.,  i,  660. 

Tri-p-methylamarine  and  its  hydro- 
chloride, silver  salt,  and  nitroso- 
derivative  (Gattermann),  A.,  i,  590. 

Trimethylamine,  action  of  bromine  on 
(NoRRLs),  A.,  i,  6. 

Trimethyl  arabinose  and  its  condensa- 
tion with  methyl  alcohol  and  methyla- 
tion  (PuRDiE  and  Rose),  T.,  1208  ; 
P.,  202. 

Trimethylarsine,  preparation  of  (HiB- 
beut),  a.,  i,  153. 
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2:4:5-Trimet}iylbeii2aldeh7de  and  its 
oxime  and  phenylhydrazone  (Gatter- 
MANX),  A.,  i,  591.  ' 
1:2:6-Trimethylbenzene,  3:5-c?ichloro-, 
aud  its  oxidation,  and  3:5-dichloro-4- 
bromo-,  and  3:5-dichloro-4-nitro- 
(Crossley  and  Hills),  T.,  881  ;  P., 
144. 
1:3:5-Trimetbylbenzene.      See  Mesityl- 

ene. 
l:2:3-Trimethylbenziminazole,  6-chloro- 
uitro-,    aud     its    salts    and    carbinol 
(Fischer  and  Limmer),  A.,  i,  896. 
Trimethylbenzoic    acid.      See     Durylic 

acid. 
Trimethylbrazilein   and  its  derivatives 

(EXGEL.S  and  Perkin),  P.,  1-32. 
Trimetbylbrazilin,      acetyl      derivative 
(Her^ig,     Pollak,     and     Kluger), 
A.,  i,  872. 
Trimethylbrazilone,  rotations  of  (Her- 
ziG,  Pollak,  and  Kll'ger),  A.,  i, 
872. 
phenylhydrazine     compound,     acetyl 
derivative  of  (Herzig  and  Pollak), 
A.,  i,  199. 
if-Trimethylbrazilone     and     its     nitro- 
denvative  and  methyl  ether  and  its 
uitro-derivative     (Herzig,     Pollak, 
and  Matrhofer),  A.,  i,  872. 
a77-TrimethylbTitaiie-a)35-tricarboxylic 
acid  (Perkin  aud  Thorpe),  T.,  786. 
a7-yTrimethylbutane-a/35-tri-  and 

-a)338-tetra-carboxylic  acids  (Perkix 
and  Thorpe),  T.,  793. 
s-Trimethylwobutanetricarboxylic  acid. 
See   7-Ethylpentane-35a'-tricarboxylic 
acid. 
oa3-Trimethyl-A^-britenoic  acid  {eut-di- 
metkylisopropenylacetic  acid)  and  its 
derivatives  (Courtot),  A.,  i,  555. 
7-bronio-,     and     its     methyl     ester 
(Blaise  and  Courtot),  A.,  i,  928. 
/337-Trimethyl-AYbutenol  and  its  acet- 
ate   and    pheuylurethane  (Coubtot), 
A.,  i,  555. 
aaS-Trimethylbutyric  acid  {fifi-dimethyl- 
pivalic  acui),  i3-biomo-  and  /3-iodo- 
(Blaisk  and  Courtot),  A.,  i,  794. 
/37-dtbromo-,  action  of  heat  on  (Blalse 
and  Courtot),  A.,  i,  927. 
reactions  of  (Courtot),  A.,  i,  925. 
^7-dibronio-,  and   /3-hydroxy-,    ethyl 
ester    and     its     acetyl     derivative 
(Courtot),  A.,  i,  654. 
oa/S-TrimethylbatTTolactone,         Py-di- 
bromo-,    and    7-hydroxy-,    and    its 
etliyl  ether  (Blaise  and  Courtot), 
A.,  i,  927. 
/3-hydroxy-  (Courtot),  A.,  i,  555. 
2:4:6-Trimeth7lcinnaiiiic   acid,    6-Ditro- 
(Gattermax.n),  a.,  i,  592. 


3:4:7-Trimethylcoamarin    (Fries     aud 

Klostermann),  a.,  i,  276. 
Trimethyldehydrobrazilin,     nitro-,      /3- 

acetyl  derivative  of  (Hekzig,  Pollak, 

andMAYRUOFER),  A.,  i,  872. 
1 :1:2-Trimetliyl- A-^-dihydrobenzene, 

3:5-c?t'chloro-  (Crossley  and  Hills), 

T.,  880;  P.,  144. 
Trimethyldihydroresorcin,     action      of 

phosphorous  pentachloride  on  (Cbcss- 

ley     and     Hills),     T.,     875;     P., 

144. 
Trimethylene-.     See  cyc/oPropane-. 
Trimethylene-Z-iditol    (.Bertr.vnu     and 

Laxzexbekg),  a.,  i,  729. 
Trimethyleneiminesuiphonic  acid  (Gab- 
riel and  Colm.ax),  A.,  i,  890. 
Trimethylethylene    and    its    dibromide 

(Blaise     and     CorRTOT),      A.,     i, 

793. 
Trimethylglatarimide      (Blaise      and 

Courtot),  A.,  i,  793. 
Trimetliylq/c/oliexanones,      2:4:4-     and 

3:5:5-,   oximes  of  (Wallach),  A.,  i, 

514. 
2:3:5-TrimethylindoIe   (Grgix),    A.,    i, 

884. 
3:3:5  Trimethyl-indoleniiie  and  its  salts 

aud     -indolinone     (Grgin),     A.,     i, 

884. 
Trimethylitamalic    acid,    methyl    ester 

(NoYEs  and  Doughty),  A.,  i,  4. 
1:1 :3-Trimethyl  4-ketopentamethyleiie- 

2:3-dicarboxylic     acid.      See     1:1:3- 

Triinethyl-4-ci/c/opeutanone-2:3-di- 

carboxylic  acid. 
Trimethyl-lophine  and  its  acetyl  deriv- 
ative (Gatter.maxn),  a.,  i,  590. 
Trimethyl  a-  and  /S-methylarabinosides 

(PuRDiE  and  Rose),   T.,    1207 ;   P., 

201. 
3:3:5-TTimetliyl-2-metliyIeiieindoline, 

acetyl  derivative  (KoxscH egg),  A.,   i, 

452. 
l:2:3-Trimethyl-a  naphthiminazoliam 

iodide  aud  -2:3-dihydrobenzimiiiazole- 

2-ol    and    its    salts     (Fischer     and 

KoMER),  A.,  i,  540. 
Trimethylparaconic  acid,  derivatives  of 

(NoYEs  and  Di)n;nTY),  A.,  i,  4. 
l:l:2-Trimethylcf/'7ypentane.      See    Di- 

hydroi.-S'jlauriili(U'. 
l:l:3-Trimethyli-i/c/rpentane-2:3-dicarb- 

oxylie   acid    (l:\.3-tritfuthylpentawu- 

thiflene-2:'i-dicarboxylie  acid)  and  its 

anhydride  aud  metliyl  ester  (Perkin 

and  Thorpe),  T.,  791. 
l:l:3-Triinethyl-4-'-yc/opent---'  " "  di- 

carboxylic     acid     (1:1  -4- 

hi/druj:i/j>cnia  inelhyh-iit:-  _ 

oxylic  acid)  (Pekkim   and   TuoRPX), 

T.,  789. 
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l;l:3-Trinietliyl-4-c2/c?opeiitanone-2:3-di- 
carboxylic    acid     {l:l:S-trimethylA- 
ketopenta  metJiyle  iie-2:Z  -dicarboxylie 
acid),    ethyl   ester,    and  its   reactions 
(Perkin  and  Thorpe),  T.,  783. 

l:l:3-Trimethyl-A^-cyc^pentene-2:3-di- 
carboxylic  acid,  4-chloro-,  ethyl  ester 
(Perkin-  and  Thorpe),  T.,  784, 

Trimethylphosphine  oxide  and  its  com- 
pounds with  acids  and  salts  (Pickard 
and  Ken-yon),  T.,  264  ;  P.,  42. 

Trimetliylol-2-picoline  and  its  tribenzo- 
ate  and  their  additive  salts  (Lipp  and 
Zirngibl),  a.,  i,  381. 

ySiSe-Trimethylpimelic  acid,  synthesis  of 
(Blan-c),  a.,  i,  399. 

Trimethylwopropenylcyc^openteiie  (Per- 
kin and  Thorpe),  T.  '  800. 

2:6:8-Triniethyl-3-zsopropyI-l:4-dihydro- 
quinoxaline  and  its  additive  salts 
(Ekeley),  a.,  i,  459. 

Trimethyhsopropylcyc^opentane,  di- 
hydroxy-  (Perkin  and  Thorpe),  T., 
800. 

l:2:3-Trimethylpyrazolone  and  its 
additive  salts  (Knorr),  A.,  i,  893. 

2:4:6-Trimethylpyridine,  condensation 
of,  with  benzaldehyde  (Koenigs  and 
V.  Benthelm),  a.,  i,  37. 

Trimethyl  rhamnose  and  its  methylation 
and  ])henylhvdrazone  (Purdie  and 
YoxJN-G),  T.,  '1202;  P.,  201. 

Trimethylstibine,  preparation  of  (Hib- 
bert),  a.,  i,  153. 

Trimethylsuccinic  acid,  preparation  of 
(HiGsoN  and  Thorpe),  T.,  1466  ;  P., 
242. 

Trimethylsuccinic  hemialdehyde  oxime, 
phenylhydrazone,  and  seraicarbazone 
(Blaise  and  Courtot),  A.,  i,  928. 

Triinethylsalplioiiiam  iodide,    prepara- 
tion of  (Reychler),  a.,  i,  5. 
action  of  chlorine  on  (^¥ER^-ER),  T., 
1635  ;  P.,  258. 

Trimethylthionine  and  its  chloride 
(Kehrmann  and  Duttenhofer),  A., 
i,  460. 

Trimethylaracil,  nitration  of  (Beiirend 
and  Hufschmidt),  A.,  i,  311. 
oxidation    of   (Behrend    and    Huf- 
schmidt), A.,  i,  310. 

1:3:7-Trimethylxanthine,  salts  of,  with 
barium  salicylate  (Aktien-Ge.sell- 
SCHAFT     FiJR    AnILIN-FABRIKATION), 

A.,  i,  715. 

s-Triphenacylomethylamine  and  its 
additive  salts  and  reactions  (SchafER 
and  ToLLEN.s),  A.,  i,  574. 

Triphenetylsalphoniam  and  its  hydr- 
oxide, chlorides,  and  platinichloride 
(Smiles  and  Le  Rossignol),  T.,  702  ; 
P.,  24,  87. 


Triphenolsulphonium  chloride  (Smiles 
and  Le  Rossignol),  T.,  705  ;  P.,  24, 
87. 
Triphenylacetic    acid,     preparation    of 
(Schmidlin),  a.,  i,  392. 
m-chloro-^j-hytiroxy-  (Bistrzycki  and 
V.  Siemiradzki),  a.,  i,  136. 
Triphenylamine,     amino-     (Haeusser- 

mann),  a.,  i,  910. 
l:4:5-Triphenyl-3:5-c«f^oaiiilo-4:5-di- 
hydro-l:2:4-triazole  and  its  additive 
salts  (Busch  and  Mehrtens),  A.,  i, 
117. 
l:4:5-Triphenyl-3-benzylpyrazoline,  5-j?- 
chloro-       (Schimetschek),      A.,      i, 
369. 
aaa-Triphenylbutanes,  n-  and  iso-,  and 
their     trinitro-derivatives    (GoMBERG 
and  Cone),  A.,  i,  822. 
oyS-Triphenyl-jS-butanone,  chloro-, 

chlorohydroxy-,      and       chloronitro- 
derivatives    (Schimetschek).    A.,    i, 
368. 
075 -Triphenyl- A'l'-butylene  -  3  -  one, 

chloro-,    hydroxy-,    and    nitro-deriv- 
atives  (Schimetschek),  A.,  i,  368. 
Triphenylcarbinol,  ^-bromo-  (Cone  and 

Long),  A.,  i,  424. 
Triphenylchloromethane.         See       Tri- 

phenylmethane,  eo-chloro-. 
l:l:2-Triphenyl-l:2-dihydroi'9obenzo- 
furan  and    2-hydro.vy-    (Guyot    and 
Catel),  a.,  i,  761. 
1:3:6-Triphenyl-1:2-    and    -l:4-dihydro- 
l:2:4:5-tetrazines      (Stoll^       and 
Thomae),  a.,  i,  462. 
Z:Q-di-p-hxomo-  (Stoll6   and    Wein- 
del),  a.,  i,  708. 
Triphenyldimethylglyoxalininm    iodide 

(Fi.scher  and  Romer),  A.,  i,  542. 
oao-Triphenylethane      (Gombero      and 

Cone),  A.,  i,  414,  822. 
Triphenylethylpropionitrile    (  Kohler), 

A.,  i,  429. 
a55-Triphenylfalgenic  acid,  synthesis  of 
(Stobbe  and  Badenhausen),  A.,  i, 
279. 
amino-derivatives,    and    their    -salts, 
and   the   fulgide   of   the    ?rt-amino- 
compound,   A^'-acetyl    derivative  of 
(Stobbe  and  KOllenbeeg),  A.,  i, 
92. 
nitro-derivatives,    and  their  salts  and 
red  fulgides  (Stobbe  and  KI^llen- 
berg),  a.,  i,  91. 
oaa-Triphenyhsohexane     and     triuitro- 

(Gombkro  and  Cone),  A.,  i,  822. 
Triphenylmethane  (Han  tzsch  andCALD- 
well),    a.,    i,    617;  (Straus  and 
Ecker),  a.,  i,  859. 
preparation  of   (Schmidlin),    A.,    i, 
392;  (Reychler),  A.,  i,  821. 
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Triphenylme  thane,     solubility    of,     in 
organic  liquids,  with  which  it  forms 
crystalline  compound  (Hartley  and 
Thomas),  T.,  1013  ;  P.,  59. 
additive  compounds  of,   with  amines 
(Werxek  and  Summeree),  A.,  i, 
437. 
Triphenylmethane,  a-chloro-  {triphenyl- 
carbinyl  chloride),  halogen  deriva- 
tives of  (CoxE  and  Long),  A.,  i, 
424. 
and    its    halogen    derivatives    and 
carbinols  and  their  ethers  (GoM- 
BERG  and  Coxe),  A.,  i,  82-3. 
magnesium  compound  of  (Schmid- 
lin),  a.,  i,  392. 
2:4':4"-Mchloro-       (GoMBEKG        and 

Cose),  A.,  i,  823. 
o-hydroxy-,  derivatives  of  (XOELTING 
and  Gerlixger),  A.,  i,    610. 
Triphenylmethane    colouring    matters 
containing      two       triphenylmethane 
groups  joined  by  a  glutacouic   alde- 
hyde    group,     influence     of     methyl 
groups  ou  the  shade  of  (Reizexsteix 
and  Rothschild),  A.,  i,  316. 
Triphenylmethyl  (Gombekg  and  Cone), 
A.,  i,  414,  821,  822. 
ethyl    ether,    2:4':4"4?'ichloro-   (GoM- 
BERG  and  Cone),  A.,  i,  823. 
Triphenylmethyl-amine,     -aniline    and 
;>e/oxide,  p-hiotno-  (Coxe  and  Long), 
A.,  i,  424. 
Triphenylmethyl -p-toluidine,     p-chloro- 

(GoMiiKiu;  ^iiid  Cone),  A.,  i,  823. 
o/37-Triphenyl-A«-pentenol  and  its  acet- 
ate, benzoate,  and  peroxides  (Kohler), 
A.,  i,  753. 
Triphenylphosphine  oxide  and  its  com- 
pounds with  acids  and  salts  (Pickard 
and  Kexyox),  T.,  264  ;  P.,  42. 
aaa-Triphenylpropane       and       /riuitro- 
(Gombekg  and  Coxe),  A.,  i,  414,  821. 
Triphenylpropionic  acid  and  its  amide 

and  uitrile  (Kohler),  A.,  i,  429. 
Triphenylpropiophenone    (Kohler  and 
Heritage).  A.,  i,  96. 
bromo-  (Kohler),  A.,  i,  754. 
l:2:5-Triphenyl-l:3:4-triaaole,         dip- 
bronio-    and    di-m-nitro-derivatives 
(Stolli5  and  Weixdel),  A.,  i,  708. 
2:5-dj-;)-nitro-     (Stolle     and     Bam- 
bach),  a.,  i,  711. 
Tri-»-propylphosphine    oxide    and    its 
compounds  with  a<;iils  and  salts  (PicK- 
AKl)  and  Kenyon),  T.,  264  ;  P.,  42. 
2:4:6-Triatyrylpyridiae  and   it^  deriva- 
tives (Koenigs  and   v.    Be.ntbeim), 
A.,i,  37. 
Trithienylamine  (Opol.sk i),  A.,  i,  34. 
Trithio-3:4  dimethylbensaldehyde  (Gat- 
termax.n),  a.,  i,  5vtl. 


Trithioformaldehyde  (Reychleb),  A.,  i, 

5. 
Triumfdta  rhomboidea  bark.     See  Fibre, 

"Nzonogwi." 
s-Trixanthylbenzene-2:4:6- tricarboxylic 
acid,  3:6:9:3':6':9':3":6":9"-7t«««hydr- 
oxy-,   and  its  dodecabromo-  and   do- 
decaiodo-derivatives    and    their    salts 
(SiLBERHAD  and  Gloveb),  T.,  1808; 
P.,  252. 
Tropeines,  preparation  and  properties  of 
some  new  (.Jowett  and  Hann),  T., 
357  ;  P.,  61. 
relation  between  chemical  constitution- 
and    physiological     action     in    the 
(Jowett  and  Pym.a.n),  P.,  317. 
Trypanosomiasis,  treatment  of,  by  benz- 
idine colours  (Nicolle  and  Mesnil), 
A.,  ii,  787. 
Trypsin  and  antitrypsin  (Hedin),  A.,  i, 
780. 
neutralisation  of,  by  charcoal  (Hedin), 
A.,  ii,  780. 
Trypsinogen  and  enterokinase  (Hamill), 

A.,  ii,  181. 
Tryptic  action,  time  relations  of  (Hedin), 

A.,  ii,  780. 
Tryptophan  (Xecberg),  A.,  i,  1000. 
constitution  of,  and  its  oxidation  to 
indole-3-aldehyde   (Elllnger),   A-, 
i,  696. 
proteid  reactions  attribnted  to  (Bar- 
D.vcHZi),  A.,  i,  778. 
Tabe,  absorption,  new  form  of  (Perman), 
A.,  ii,  390. 
calcium  chloride.    See  Calcium  chloride 

tube, 
capillary.     See  Capillary  tubes. 
Crookes'.     See  Crookes'  tube, 
filter.     See  Filter  tube. 
Tubercnlin,  effects  of,  absorbed  from  the 
digestive  canal  iu  healthy  and  tnbt- r- 
culous  animals  (Calmette  and  Bkb- 
Tox),  A.,  ii,  378. 
Tuberculosis,  agglutinin  test  in  (Wig- 
ham),  A.,  ii,  296. 
Tungsten,   preparation  of  (Arrivaut), 
A.,  ii,  861. 
boiling  and  distillation  of  (MoissAN), 
A.,  ii,  232. 
Tungsten  alloys  with  iron.     See  Ferro- 
tungstens, 
with  manganese  (Arrivaut),  A.,  ii, 
861. 
Tungsten  A'-xachloride,  action  of  nitro- 
g<n    sulphide  on  (Davis),  T.,   1577  ; 
P.,  261. 
Tungsten,  separation  of,  from  tin  (Do- 
nafh),    a.,  ii,    309;  (Angenot),  A., 
ii,  496. 
Turanose,   fonuation  and  hydrolysis  of 
(Tanket),  a.,  i,  h60. 
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Turpentine   oil,  examination  of  (Utz), 
A.,  ii,  584. 
the  bromine  absorption  of  commercial 

(Vaubel),  a.,  ii,  310. 
and  turpentine  substitutes,  estimation 
of  petroleum,  petrol  distillates,  and 
benzene  in  (Bohme),  A.,  ii,  583. 
American    and    French,    the    pinene 
fractions  of  (Ah  LSTKOM  and  Aschan), 
A.,  i,  442. 
Swedish  (Kondakoff  and  Schindel- 
meiser),  a.,  i,  686. 
TurnbuU's  blue,  reduction   of  (Kohn), 

A.,  i,  562. 
Turtle's  heart.     See  Heart. 
Tutin,    physiological    action    of    (Mar- 
shall), A.,  ii,  789. 
Tychite  and  northupite,  isomorphism  of 

(de  Schulten),  a.,  ii,  769. 
Type   metal,    volumetric   estimation    of 

antimony  in  (Yockey),  A.,  ii,  903. 
Typhoid  bacilli.  See  under  Bacillus. 
Typhus  fever,  changes  in  blood-forming 

organs  in  (Love),  A.,  ii,  187. 
Tyrosinase,  action   of  radium   rays   on 

(Willcock),  a.,  i,  548. 
Tyrosine,    amount    of,    in    seedlings   of 
Lupinus   albus  (Schulzk  and  Cas- 
Touo),  A.,  ii,  795. 
synthesis  of  (Latham),  A.,  i,  85. 
liberation   of,   during   tryptic   proteo- 
lysis (Brown  and  Millar),  T.,  145. 
preparation    of,    from    silk    (Abder- 
HALPEN  and  Tertjuchi),  a.,  i,  852. 

U. 

niezine.     See  Cytisine. 

Ultramarines  (CHABRifiand  Levallois), 

A.,  ii,  676. 
Ultramicroscope   and  its  application  to 

chemistry  (Michaelis),  A.,  ii,  431. 
TTltramicroscopic    studies     (Biltz    and 

Gkibei,),  a.,  ii,  284. 
Umbellularic  acid  and  its  anhydride  and 

ethyl   ester,    and    Umbellulonic   acid 

and  its  lactone  (Tutin),  T.,  1110  ;  P., 

195. 
TTmbellulone,   constitution   of,    and    its 

reactions  (Tutin),  T.,  1104  ;  P.,  195. 
Undecylthiophan  and  its  suljihone  (Ma- 

hery  and  Quayle),  A.,  i,  395. 
Unsaturated  compounds  (Posner),  A., 
i,  955. 

electrolytic   oxidation   of  (Law),   T., 
1449. 

reaction  betwecii,  and  organic  magnes- 
ium compounds  (KoHLERand  Heri- 
tage), A.,  i,  96;   (Kohler),  A.,  i, 
427,  753. 
Uracil,  5-iodo-  (Johnson  and  Johns), 

A.,  i,  455. 


Uranium  and  radium,  relative  proportion 
of,  in  radioactive  minerals  (Ruther- 
ford and  Boltwood),  A.,  ii,  593. 
o-particles  of  (Bragg),  A.,  ii,  416. 
coefficient  of  absorption  of  j8-rays  from 

(Crowther),  a.,  ii,  720. 
boiling  and  distillation  of  (Moissan), 
A.,  ii,  232. 
Uranium  compounds,    relation  between 
the  radioactivity  and  composition  of 
(McCoy),  A.,  ii,  142. 
Uranous   sulphate,    equilibrium    phe- 
nomena  with  the  hydrates  of,  aud 
the  basic  sulphates  (Giolitti   and 
Liberi),  A.,  ii,  861. 
Uranyl  salts,  alkaline,   action  of,  on 
the   rotatory  power   of    sugars 
and  other  ojitically  active  hydr- 
oxyl  compounds  (Grossmann), 
A.,  ii,  61. 
compounds    of,     with     ethylene- 
diamine       (Grossmann       and 
ScHtJCK),  A.,  i,  631. 
doubk- salts,  radioactivity  of  (Marck- 

wald),  a.,  ii,  143. 
sulphate,  action  of  light  on  a  solu- 
tion    of,      in      ethylene      glycol 
(Oec'hsner  de  Coninck),  a.,  i,  2. 
Uranium  and  vanadium,  estimation   of 

(Finn),  A.,  ii,  903. 
Uranium  X,  sejiaralion  of,  from  uranium 

(Moore  and  Schlundt),  A.,  ii,  721. 
Uranium-vanadium  metals,  treatment  of 

(Gin),  A.,  ii,  862. 
Uranous  aud  Uranyl  salts.     See  under 

Uranium. 
Urea  in  human  urine  (Lippich),  A.,  ii, 
564  ;  (Moor),  A.,  ii,  693. 
estimation   of   (Glassmann),    A.,   ii, 

314  ;  (Haskins),  A.,  ii,  908. 
estimation  of,   in  urine.     See    under 

Urine. 
See  also  Carbamide. 
Ureides  (Simon),  A.,  i,  733. 

acidic  constants  of  some  (Wood),  T., 
1831  ;  P.,  271. 
Ureter  pressure   (Henderson),  A.,  ii, 

107. 
Urethane,  action  of,  on  ethyl  glyoxylate 
(Simon    and    Chavanne),    A.,    i, 
636. 
action   of,   on   pyruvic    acid    and   its 
derivatives  (Simon),  A.,  i,  733. 
Urethylcoumarans.       See    Carbelhoxy- 

aminocoumarans. 
Uric  acid,  oxidation  of,  in  presence  of 
ammonia  (Denicke),  A.,  i,  938. 
solubility  of,  in  blood  serum  (Taylor), 

A.,  ii,  109. 
solubility  of,  in  silicic  acid,  in  sodium 
metasilicate,  and  in  distilled  water 
(Comanducci),  A.,  i,  405. 
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Uric  acid,  and  purine  substances,  excre- 
tion of  (Fauvel),  a.,  ii,  564. 
excretion,  influence  of  chocolate  and 

coffee  on  (Fauvel),  A.,  ii,  564. 
derivatives,  acidic  constants  of  (Wood), 

T.,  1831  ;  P.,  271. 
metabolism.     See  under  Metabolism, 
estimation   of,    in    urine.     See   under 
l.^rine. 
ITrinarj  albumose.     See  Albumose. 
XTrine,    why  does,    become    cloudy    on 

boiling?  (Malf.\tti),  A.,  ii,  785. 
acidimetry  of;   influence  of  nutrition 

and  muscular  work  on  the  acidity 

of;    and  influence  of  nutrition  on 

the  water  of  the  body  (Voz.\rik), 

A.,  ii,  377. 
secretion  of  (Brodie  and  Ctllis),  A., 

ii,  468. 
secretion  of  lithium  in  (Berger),  A., 

ii,  692. 
elimination    of    chloroform    by    (Nl- 

CLOUX),  A.,  ii,  622. 
means  for  distinguishing  true  albumin 

from  mucinoid  substances  in  (Grim- 

BERT  and  Dl'fau),  A.,  ii,  912. 
amiao-acids  iu  normal  (EMBDE!i  and 

Reese),  A.,  ii,   108  ;    (Forssxer), 

A.,   ii,    243;    (Abderhaldex   and 

Schittenhelm),      a.,      ii,      470 ; 

(Mohr),     a.,     ii,     693  ;     (Wohl- 
gemuth   and    Nextberg),    A.,    ii, 

874. 
excretion   of   optically  active  amino- 

acids  in  (Reiss),  A.,  ii,  785. 
excretion   of  amino-acids   in   diabetic 

(Abderhalden      and      Schitten- 

helm),  a.,  ii,  693. 
amino-acids  in  normal  and  pathological 

(Samuely),  a.,  ii,  470. 
glycine    and     total    monoaraino-acids 

in     pathological    (Hall),     A.,     ii, 

378. 
of  children,  occurrence  of  amino-acids 

in  the  (Rietschel  and  Langsteix), 

A.,  ii,  785. 
carbamates   in  (Macleod  and    Ha8- 

Kis.s),  A.,  ii,  378. 
the  chroinogen  of  the  so-called  scatole- 

red  in  normal  human  (Staal),  A., 

i,  124  ;  (Maillahd),  A.,  ii,  185. 
cccurrenceof  glyoxylicacidin(lNADA), 

A.,  ii,  109. 
new    metabolic    product    in   diabetic 

(Strzvzow«ki),  a.,  ii,  472. 
oxyprotcic  acids    in     normal    human 

(Bo.VDZY.ssKi,    DoMBRowsKi,     and 

Panek),  a.,  i,  122. 
phosphates   in   (Henderson),   A.,  ii, 

185,  469. 
organic  phosphorus  in  (Syhmebs),  A., 

li,  186. 


ITrine,  the  potassinmKn  human,  in  altered 
circulatory  conditions  of  the  kidney 
(Wohlwill),  a.,  ii,  469. 

differentiation  between  the  various 
sugars  in  (Eschbaum),  A.,  ii,  585. 

urea  in  human  (Lippick),  A.,  ii,  564  ; 
(Moor),  A.,  ii,  693. 

of  birds,  estimation  of  uric  acid  in 
(Kossa),  a.,  ii,  313. 

of    horse,    ox,    and    pig,    purine   sub- 
stances of  the  (Schhtexhelm  and 
Bendix),  a.,  ii,  564. 
Urine,    analytical    processes    relating 
tor- 
analysis  of  (Tarugi),  a.,  ii,  136. 

influence  of  lead  salts  on  the  polari- 
metric  investigation  of  (Gross- 
manx),  a.,  ii,  905. 

relation  between  scatole  and  the  p- 
dimethylamiuobenzaldehyde  re- 
action of  (Herter),  a.,  ii,  108. 

detection  of  acetoacetio  acid  in 
(Mayer),  A.,  ii,  501  ;  (Boxdi),  A., 
ii,  588  ;  (Lindemaxx),  A.,  ii,  813. 

detection  of  acetoacetic  acid  in  di- 
abetic (Riegler),  a.,  ii,  710. 

detection  of  bile  pigments  in  (Grim- 
BERT),  A.,  ii,  134. 

Fehling's  test  for  dextrose  in  (Mac- 
Leax),  a.,  ii,  255. 

detection  of  indican  in,  by  means  of 
alkali  persulphates  (Rossi),  A.,  ii, 
910. 

detection  of  inositol  in  (Meill^re), 
A.,  u,  811. 

inhibition  of  Nylander's  sugar  re- 
action by  the  presence  of  mercury 
and  chloroform  in  (Bechhold),  A., 
ii,  129  ;  (Willex),  A.,  ii,  810. 

the  Pavy-Sahli  sugar  titration  in 
(Wagner),  A.,  ii,  400. 

can  sugar  be  detectetl  in,  by  the  fer- 
mentation test?  (Pklijoer),  a.,  ii, 
255. 

detection  of  toxic  bases  in  (Kutscher 
and  Lohmann),  A.,  ii,  471,  786, 
875. 

sources  of  error  in  the  estimation  of 
acetone  in  (Borchardt),  A.,  ii,  312. 

estimation  of  organic  acids  in,  with 
reference  to  diabetes  (Edie  and 
Whitley),  A.,  ii,  185. 

rapid  estimation  of  albumin  in  (BOcH- 
ner),  a.,  ii,  912. 

estimation  of  dextrose  in  (Blaise), 
a.,  ii,  710;  (Wiesler),  A.,  ii, 
810. 

estimation  of  homogentisic  acid  in 
(Garrod  and  Hurtley),  A.,  ii, 
130. 

estimation  of  sugar  in  (Levy),  A.,  ii, 
499. 
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Urine,    analytical    processes    relating 
to:— 

estimation  of  sugar  in,  by  a  modifi- 
cation of  Tromnier's  method  (Sim- 
rock),  A.,  ii,  810. 

estimation  of  diabetic  sugar  in,  by 
fermentation  (Goldmann),  A.,  ii, 
586. 

estimation  of  sulphur  in  (Desmou- 
LifcREs),  A.,  ii,  799. 

estimation  of  sulphates  and  sulphur  in 
(Folin),  a.,  ii,  124. 

estimation  of  urea  in  (Dehn),  A.,  ii, 
816. 

estimation  of  uric  acid  in  (RoNCHfesE), 
A.,  ii,  401  ;  (Guekin),  A.,  ii,  501. 

See  Acetonuria,  Alcaptonuria,  Cystin- 
uria,  Diuresis,  Excretion,  Hemoglo- 
binuria, and  Kidney. 
Urobilin  (Fischler),  A.,  ii,  470,  780. 
Urologic  coefficients,  influence  of  alimen- 
tation on  the  value  of  (Desgkez  and 

Ayrignac),  a.,  ii,  377. 
Urometer,  new  (Dehn),  A.,  ii,  816. 
Urotropine       {hexainetJujlenetetr  amine), 
decomposition    of    (Ischidzu    and 
Inouye),  a.,  i,  402. 

compound  of,  with  chromium  tetroxide 
(Hofmann),  a.,  i,  805. 

tests  for  the  purity  of  (Wohlk),  A.,  ii, 
133. 
Urushin  (Tschirch  and  Stevens),  A.,  i, 

31. 
Usnarinic  acid   and   its   salts   (Hesse), 

A.,  i,  280. 
Uvitic  acid,  2-hydroxy-,  and  its  deriv- 
atives and  the  action  of  phosphorus 

chlorides  on  (AxsCHtJTZ   and    Robit- 

sek),  a.,  i,  507. 


Vacna,  production  of  high,  b}'  means  of 
liquid  air  (Claude  and  L^vy),  A.,  ii, 
347. 
Valencies,   partial,  contribution   to  the 
theory  of  (Kauffmann  and  Grom- 
bach),  a.,  i,  283. 
of  atoms  of    certain   compounds  and 
their  volumes,  at  tlie  melting  point, 
relation  between  the  (Le  Ba.s),  P., 
322. 
Valency,  a  development   of  the  atomic 
theory    which    correlates    chemical 
and  crystalline  structure  and  leads 
to  a  demonstration  of  tlie  nature  of 
(Barlow  and  Pope),  T.,  1675  ;  P., 
264. 
a   difficulty   in   the  theory  of,  of  W. 
Barlow  and  W.  J.  Pope  (Chai'MAn), 
P.,  320. 


Valeric      acid.       See    a-Methylbutyric 

acid, 
isovaleric  acid,  benzyl  ester  (Farben- 
fabriken  yorm.  F.  Bayer  &  Co.), 
A.,  i,  498. 
o-amino-,    resolution     of,    and    their 
formyl  and  phenylcarbimide  deriv- 
atives (Fischer,  Matsubara,  and 
•Hilpert),  a.,  i,  561. 
Valeritrine     ('&:5-diisopropyl-2-is6butyl- 
pyridinc)   (Tschitschibabin),    A.,  i, 
451. 
Valerone.     See  Diisobutyl  ketone. 
isoValerylphenylhydrazine  (PoNzio),  A., 

i,  66. 
Valin  and  Valyl,  definition  of  (Fischer, 
Matsubara,    and    Hilpert),    A.,   i, 
561. 
Vanadic    acid    and    salts.     See    under 

Vanadium. 
Vanadium,    electrolytic    preparation   of 
(Gin),  a.,  ii,  862. 
influence   of  very  strong  electromag- 
netic fields  on  the  spaik  spectra  of 
(Purvis),  A.,  ii,  421. 
Vanadium  salts,  use  of,  in  the  electro- 
lytic oxidation  or  reduction  of  organic 
compounds     (Farbwerke     vorm. 
Meister,  Lucius,  &  Brunixg),  A., 
i,  286. 
Vanadous  and  Vanadic  salts,  electro- 
lytic pre[>aration  and  properties   of 
(Rutter),  a.,  ii,  366  ;  (Marino), 
A.,  ii,  617. 
Vanadic    acid,    estimation    of,    iodo- 
metrically,  in  vanadium  ores  (Hett 
and  Gilbert),  A.,  ii,  708. 
Vanadium  double  sulphates  and  sesqui- 
sulphate  (Stabler  and  Wirthwein), 
A.,  ii,  33. 
Vanadium  and  uranium,   estimation  of 

(Finn),  A.,  ii,  903. 
Vanadium  ores,  iodometric  estimation  of 
vanadic  acid  in  (Hett  and  Gilbert), 
A.,  ii,  708. 
Vanadium  steel  (Smith),  A.,  ii,  398. 
Vanadium-uranium    metals,    treatment 

of  (Gin),  A.,  ii,  862. 
Vanadous  salts.     See  under  Vanadium. 
Vanillin,  distinction  of,  from  couniarin 
(Kastle),  A.,  ii,  503. 
electrolytic   reduction   of  (Law),  T., 

1515,  1526;  P.,  237. 
estimation  of  (HanuS),  A.,  ii,  133. 
Vaporisation  of  solid  substances  at  the 
ordinary  temperature  (Zenoelis),  A., 
ii,  831. 
Vapour  composition,  studies  in  (Carveth 

and  MAiiNUssoN),  A.,  ii,  727. 
Vapour  density,  dcterminalions  of,  by 
Ncrnst's  niodiiication  of  Victor  Meyer's 
method  (Lowenstein),  A.,  ii,  271, 
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Vapour     pressure,    researches     on    (v. 
Juptnek),  a.,  ii,  522. 
and  chemical  composition  (Bingham), 

A.,  ii,  523. 
elementary     proof    of     the    relation 
between     composition     and,    of    a 
binary    mixture    (Lewis),     A.,    ii, 
423. 
relation  between  osmotic  pressure  and, 
in  a  concentrated  solution  (Spens), 
A.,  ii,  273. 
in  equilibrium  with  substances  holding 
varying  amounts  of  moisture  (Tkou- 
Tox  and  Pool),  A.,  ii,  333. 
of  a  pure  liquid  at  constant  temper- 
ature (Youxg),  a.,  ii,  422. 
of  binary  mixtures  CMarshall),  T., 

1350;  P.,  154. 
of  some  solids  (Wiedemann,  Stelz- 
NER,   and  Uiederschulte),  A.,  ii, 
9. 
Vapotir  pressure  curves,  possible  types 

of  (Marshall),  T.,  1350  ;  P.,  154. 
Vapours,  connection  between  the  critical 
temperatures  of  ga.ses  and,  and  their 
absorption   coeflBcients,    and   llie    vis- 
cosity of  the  solvent  medium  (Tate), 
A.,  ii,  838. 
Vegetable    substances,   absolute    desic- 
cation of  (Maqcexne),  a.,  ii,  129. 
tissues,  insoluble  alkaline  compounds 
in  living  (Berthelot),  A.,  ii,  117. 
Velocity   of  chemical   change   and   re- 
actions.   See  under  Affinity,  chemical. 
Veratrole,   preparation  of,  and  its  con- 
densation    with      phthalyl    chloride 
(Perk IN  and  Weizmann),  T.,  1649. 
Veratrolesulphonic  acid,  potassium  salt, 
amide,  and  chloride  of  (Paul),  A.,  i, 
843. 
Veratrum    album,     alkaloids     of     the 
rhizome     of,    and     their     estimation 
(Buedemaxn),  a.,  ii,  506. 
Veronal,  detection  of  poisoning  by  (G. 

and  H.  Frerichs),  A.,  ii,  379. 
Vesnvian  ash  from  the  Baltic  (Brauns), 
A.,  ii,  556. 
which  fell  in  Naples  on  October  2nd, 
1904,  composition  of  (Comanducci 
and  Pescitklli),  A.,  ii,  177. 
which   fell  in  Naples  in  April,  1906 
(Johnsen),  A.,ii,621;  (Comanducci 
and  Are.na),  A.,  ii,  864. 
Vesuvian  ashes  and  lava,  radioactivity 
of,  from  the  recent  eruption  (Becker), 
A.,  ii,  515. 
Vesavian  lava,    fumarole    products    of 

(Hkmuch),  A.,  ii,  6S5. 
Vesuvian  sand,  conip«)»ition  of  (Giorgls 
and  Gallo),  A.,  ii,  447. 
of  April,    1906  (Ooliauibo),  A.,  ii, 
621. 


Vesuvius,    chemical    reactions    in    the 

eruption  of,  in  April,  1906  (Stok- 

lasa),  a.,  ii,  685. 
products    of   the   recent  eruption   of 

(Lacroix),  a.,  ii,  555. 
amount  and  origin  of  the  ammonia  in 

the  products  of  the  eruption  of,  in 

April,    1906    (Stoklasa),    A.,    ii, 

864. 
galena  formed  during  the  eruption  of, 

in  April,  1906  (Zambonini),  A.,  ii, 

766. 
Victorium  and  its  spectra  (Urbain),  A., 

ii,  28  ;  (Crookes),  A.,  ii,  360. 
Vinegar,   fermentation,   method  of  dis- 
tinguishing, from   "  vinegar  essence  " 
(Schmidt),  A.,  ii,  401. 
5-Vinylpivalic  acid.     See  oa-Dimethyl- 

AT-peutenoic  acid. 
Viscosity  in    relation    to    conductivity 

(Walden),  a.,  ii,  .335. 
and  conductivity  of  certain  salts  in 

water,  methyl  alcohol,  ethyl  alcohol, 

acetone,    and    binary    mixtures    of 

these       solvents        (Jone-s        and 

McMaster),  a.,  ii,  737. 
and  fluidity  (Bingham),  A.,  ii,  218. 
relation  between  ionic  velocity  or  rate 

of  diffusion  and  (Walden),  A.,  ii, 

217. 
determination  of  the  coeflBcient  of,  of 

gases  by  a  new  method  (Zempl^), 

A.,ii,  272. 
of  liquid    mixtures    (Dunstan),   P., 

89;  (Dunstan  and  Wilson),   P., 

308. 
of  binary  liquid  mixtures  (Getman), 

A.,  ii,  832. 
Viscosity-curves  of  silicates  (Doelter), 
A.,    ii,    350  ;    (Loewinson-Lessing), 
A.,  ii,  459. 
Vita>  processes,  influence  of  temperature 
on  (Abegg),  a.,  ii,  95  ;  (Herzog),  A., 
ii,  115. 
Vitellin,  hydrolysis  of  (Abderhalden 

and  Hunter),  A.,  i,  912. 
cleavage  products    of    (Levene    and 

AI.SBERG),  A.,  i,  913. 
See  also  Edestin. 
Vitezin   from   saponarin    and   its    con- 
stitution  (Baroer),    T.,    1215;    P., 
19.4. 
Volatility  in   various  groups    of   com- 
pounds (Henry),  A.,  i,  549. 
Volcanic  phenomena,  action  of  carbon 

nionoxiiie   at  a  red   heat  on   water 

vajjour,  and  of  hydrogen  on  carbon 

dioxide   in   reference   to   the  study 

of  (Galtikr),  a.,  ii,  538. 
action  of  hydrogen  sulphide  on  certain 

oxides  in  reference  to  the  study  of 

(Gautier),  a.,  ii,  548. 
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Volcanic  phenomena,  action  of  water 
vapour  on  sulphides  at  a  red  heat  in 
reference  to  the  study  of  (Gautier), 
A.,ii,  548. 

Voltameters.  See  under  Electro- 
chemistiy. 

Volumes  of  atoms  of  certain  compounds 
at  their  melting  points  and  their 
valencies,  relation  between  (Le  Bas), 
P.,  322. 

Volvox,  galvanotropism  of  (Terry),  A., 
ii,  185. 


W. 

Wall-papers,     estimation     of     arsenic, 

electrolytically,  in  (Thorpe),  T. ,  408  ; 

P.,  73. 
Wasli-bottle,  Maquenne's,    modification 

of  (ViLLiERS),  A.,  ii,  576. 
Water,    purification   of,   by   the   simul- 
taneous    action    of    permanganates 
and   the   electric    current    (Pellas 
and  Legrand),  A.,  ii,  606. 

molecular  constitution  of  (Suther- 
land), A.,  ii,  603. 

molecular  state  of  ;  its  chemical  con- 
stitution and  the  relative  value  of 
the  two  valencies  of  the  oxygen 
atom  (Henry),  A.,  ii,  17. 

action  of  Becquerel  rays  on  (Kohl- 
rausch)  a.,  ii,  717. 

specific  inductive  capacity  of  (Beau- 
lard),  A.,  ii,  3. 

ions  of  pure  (Walker),  A.,  ii,  263. 

vapour,  dissociation  of  (v.  "Warten- 
berg),  a.,  ii,  728  ;  (Nernst  and 
V.  Wartexberg),  a.,  ii,  729. 
dissociation  of,  at  high  temperatures 
(Lowenstein),  a.,  ii,272;  (Lang- 
muir),  a.,  ii,  848. 

formula  for  the  vapour  pressure  of,  at 
low  temperatures  (Scheel),  A.,  ii, 
422. 

evaporation  of  (Smith),  T.,  479  ;  P., 
40. 

anticatalytic  action  of  (Bredig, 
Fr.venkel,  and  Lichty),  A.,  ii, 
426. 

significance  of,  in  the  formation  of 
colloidal  "bubbles"  from  soaps 
(Krafft),  a.,  ii,  276. 

action  of  alkali  and  alkaline-earth 
metals  on  a  molecule  of  (de  Fonc- 
kand),  a.,  ii,  831. 

vapour,  rate  of  action  of,  on  carbon 
(Farup),  a.,  ii,  745. 
action     of    carbon     monoxide     on 
(Oautiek),  a.,  ii,  538. 

Combined  water,  new  method  of 
estimating  (DuPRii),  A.,  ii,  626. 


Natural  Water  : — 

Water  of  Death  Gulch,  composition  of 

(Frankforter),  a.,  ii,  557. 
Irrigating    waters,    method    of    de- 
termining     "black   alkali"     in 
(Skinner),  A.,  ii,  251. 
copper  salts  in  (Skinner),    A.,   ii, 
302. 
Mineral  waters  of  the  acid  carbonate 
class,        direct       proportionality 
between  the  freezing  point  of  a, 
and  the  composition  of  the  water 
expressed   in   terms    of    the    an- 
hydrous salts  and  normal  carbon- 
ates (Graux),  a.,  ii,  148. 
existence  of  hydrogen  carbonates  in, 
and   the   supposed   anomalies    in 
the      osmotic      pressure      values 
(Maillakd  and  Graux),  A.,  ii, 
218. 
formation   of  hydrogen  sulphide  in 

(Thomann),  a.,  ii,  477. 
chalybeate,  action  of,  on  metabolic 
processes    (Vandeweyer    and 
Wybauw),  a.,  ii,  778. 
estimation  of  free  sulphuric  acid, 
volumetrically,    in     (Ahlum), 
T.,  470;  P.,  63. 
thermal,  action  of  hydrogen  sulph- 
ide  on   certain    oxides    in   re- 
ference     to      the      study      of 
(Gautier),  A.,  ii,  548. 
gases  of  (Moureu),  A.,  ii,  442; 
(Moureu  and    Biquard),  A., 
ii,  685. 
radioactivity  of  the  gases  evolved 
from   (Curie    and    Laborde), 
A.,  ii,  515. 
presence  of  neon  in  the  gases  of 
(Moureu   and  Biquard),   A., 
ii,  685. 
in      Aachen,      radioactivity     of 
(SAHLBOMand  Hinrichsen), 
A.,  ii,  716. 
fluorine  in  (Sahlbom  and  Hin- 
richsen), A.,  ii,  716,  798  ; 
(Casares),  a.,  ii,  896. 
of  Carlsbad,  indinct  proof  of  the 
presence  of  radium  in  (Knett), 
A.,  ii,  412. 
Doughty,  in  Colorado,   radioactive 

(Headden),  a.,  ii,  2. 
of     Fiuggi,    near   Anticoli,    radio- 
activity of  (Nasini  and  Levi), 
A.,  ii,  324. 
of  the  Pyrenees  and  of  the  geysers  of 
the  Yellowstone  Park,  occurrence 
of  fluorine  in  (Casares),  A.,  ii, 
80. 
thermal,  of  S.  Giuliano.radionctivity 
of  (Battelli,   Occhialini,   and 
Chella),  A.,  ii,  824. 
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Xatcral  Water  :  — 
Mineral  waters  of  SUnic,  Roumania, 
radioactivity      of      (Severin     and 
HiRMUZEscu),  A.,  ii,  593. 
Potable  waters,  use  of  metallic  copper 
for  the  purification  of  (Kkaemee), 
A.,  ii,  302. 
present  position  of  the  problem  of 
the     chemical     sterilisation      of 
(Hetsch),  a.,  ii,  569. 
influence    of  carbon  dioxide   under 
high  pressure  on  the  bacteria  iu 
(Hoffmann),  A.,  ii,  695. 
importance  of  vegetable   organisms 
for  the  oxjgen  supply  of  (Crox- 
heim),  a.,  li,  191. 
Sain  water,  amount   of  chlorine    in 
(JoRissEx),  A.,  ii,  486. 
amount  of  combined  nitrc^en   in, 
in     Dehra    Dun    and    Cawnpore 
(Leather),  A.,  ii,  .302. 
amount  of  combined  nitrogen  in,  in 

Pretoria  (Ixgle),  A.,  ii,  302. 
amounts   of  nitrogen    as    ammonia 
and  as  nitric  acid  and  of  chlorine 
in   the,    collected  at  Rothamsted 
(Miller),  A.,  ii,  486. 
Indian,  composition  of  (Leather), 
A.,  ii,  487. 
Sea  water,  changes  in  the  composition 
of,  on  freezing  (Ringer),  A.,  ii, 
556. 
electrical  conductivity  of  (Rtjppin), 

A.,  ii,  492. 
toxicity  of,  for  fresh  water  animals 

(Ostwald),  a.,  ii,  112. 
of  the  Atlantic  Ocean  and  Mediter- 
ranean    (Schlcesing),     a.,      ii, 
176. 
estimation  of  dissolved   oxygen   in 
(Jorissen  and  Ringer),'  A.,  ii, 
490. 
Spring  water,  radioactivity  of  (Dik- 
NEkT  and    Bouquet),   A.,  ii,  211  ; 
(Dienekt),  a.,  ii,  324. 
Water  analysis  :— 
ap|)aratus   for  sampling  (Spitta  and 

Imhoff),  a.,  ii,  583. 
detection    of   typhoid    bacilli   in,  by 
precipitation  with  ferric  oxychloride 
(NiETER),  A.,  ii,  383. 
detection  and  estimation   of  lead   in 

(KUHN),  A.,  ii,  493. 
estimation  of  ammonia  in,  by  Nessler's 

reagent  (Bui8.son),  A.,  ii,  704. 
estimation     of    carbon     dioxide     in 

(Bkuhns),  a.,  ii,  706. 
Volhard  method  for  the  estimation  of 
chlorine  in  (Shutt  and  Charlton), 
A.,  ii,  894. 
estimation  of  small  quantities  of  copper 
in  (Phelps),  A.,  ii,  396. 


Water  analysis: — 

estimation  of  the  hardness  of  (Mag- 

nanini),  a.,  ii,  632. 
estimation  of  combined  nitric  acid  in 

(Drawe),  a.,  ii,  490. 
estimation     of    organic     matters    in 

(Utz),  a.,  ii,  310. 
modification  of  Winkler's  process  for 

the  estimation  of  dissolved  oxygen 

in  (Noll),  A.,  ii,  48. 
estimation  of  combined  sulphuric  acid 

in     (Raschig),      A.,       ii,       306; 

(Bbuhns),  a.,  ii,  800. 
estimation   of,    in    butter   and    other 

fats  (AscHMAN  and  Arend),  A.,  ii, 

814. 
See  also  Dew,  Ice,  and  St«am. 
Water  gas,  carburet  ted,  for  use  in  the 
Bunsen  burner  (Chik.a.shige),  A.,  ii, 
221. 
Water  pomp.     Sec  Pump,  water. 
Wax,   bee's,    assay   of   (Bohrisch    and 
Richter),  a.,  ii,  589. 

heat  of  combustion  of  (Sokoloff), 
A.,  ii,  206. 

from    Annam    (Bellier),     A.,     i, 
924. 
Indian   Ghedda    (Buchner),     A.,   i, 

478. 
of    the    bark     of     Jatropha    Curcas 

(S.vcK),  A.,  ii,  386. 
Weighing  bottle   for  liquids    (BuscH- 

MANN),  A.,  ii,  832. 
Weight,  supposed  alteration  in  the  total, 
of    substances     taking     part     in     a 
chemical  reaction  (L.andolt),  A.,  ii, 
528. 
Weights,  molecular,  and  rotatory  power 

in    solution,   supi>osed   relationship 

between  (Patterson),  A.,    ii,   61  ; 

(Walden),  A.,  ii,  209. 
improved  apj«iratus   for  determining 

(BLACK.MAS),  P.,  175. 
improved     Beckmann    apparatus    for 

determining  (Sander.s),  P.,  165. 
the    van't    Hotf-Raoult     fominla    in 

determinations  of  (B.ancroft),  A., 

ii,  623. 
applicability    of    Raoult's    laws     to 

determinations  of,  in  mixed  solvents 

and  in  simple  solvents  the  vapours 

of  which  dissociate  (Lewis),  A.,  ii, 

524. 
of  alcohols  and  phenols,  determination 

of,  by  the  use  of  benzoic  anhydride 

(Gakcakd),  A.,  i,  722. 
and   ditfusiou    of    solutions  (YKoou- 

Now),  A.,  ii,  338. 
of    the  solvent    in    binary    mixtures 

(Drucker),  a.,  ii,  74. 
of  inorganic  sobetances  (Beckmann), 
a.,  ii,  845. 
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Wheat,     proteids    of     (Osborne     and 
Harris  ;    Osborne    and    Clapp), 
A.,  ii,  887. 
influence  of  light  of  various  kinds  on 
the   migration   of    the   proteids   in 
(Dumont),  a.,  ii,  117. 
of  crops  of  1903  and  1904,  comparative 
values  of  different  grades  of  (Har- 
court),  a.,  ii,  248. 
influence     of    manganese     and     iron 
sulphates    and    of    potassium    and 
sodium  silicates  on  (Voelcker),  A., 
ii,  888. 
Wheat    flour,     detection     of     rice    in 

(Gastine),  a.,  ii,  587. 
Wheat  starch.     See  under  Starch. 
Wine,    influence  of  oxidation  of  ethyl 
alcohol      on      the      maturing      of 
(Trillat),  a.,  i,  476. 
occurrence   of  arsenic  in   (GiBBs  and 

James),  A.,  ii,  197. 
organic  combination  of  the  phosphorus 
in  (Funaro  and  Rasxelli),  A.,  ii, 
886. 
fruit,  yeasts  of  (Osterwalder),  A., 

ii,  298. 
Tokay,  composition  of  the  dried  grapes 
used  in  the  preparation  of  (Kram- 
sky),  a.,  ii,  119. 
analysis  of  (Cari-Mantrand),  A.,  ii, 

253. 
detection  of  sophistication   in    (Hal- 

phen),  a.,  ii,  904. 
detection  of  formaldehyde  in  (Schuch), 

A.,  ii,  500. 
detection  of  mineral  acids  in  (Billon), 

A.,  ii,  400. 
detection  of  salicylic  acid  in  (Gorni), 

A.,  ii,  313. 
estimation   of  the   volatile  acidity  of 
(Roos  and  Mestrezat),  A.,  ii,  256  ; 
(Hubert),  A.,  ii,  635;  (Sauniek), 
A.,  ii,  812. 
estimation   of  tannin  in  (Kramsky), 

A.,  ii,  134. 
estimation   of  the  free  and  combined 
tartaric  acid  in  (Hubert),  A.,  ii, 
204. 
Witch  hazel,  detection  of  formaldehyde 

in  (Puckner),  A.,  ii,  59. 
Woad,  fermentation  of  (Wendelstadt 

and  BiNz),  A.,  i,  432. 
Wollastonite    and     pseudo-wollastonite 
(Allen,  White,  and  Wright),    A., 
ii,  683. 
Wool,  the  * '  chlorination  "  of  (Vignon  and 
Mollard),  a.,  i,  719. 
process  of  dyeing  (Gklmo  and  Suida), 

A.,  i,  445. 
compounds  of,  with  colourless  amines 
and  acids  ( VoRLANDERand  Perold), 
A.,  i,  736. 


Woollen  fabrics,  estimation  of  arsenic, 
electrolytically,  in  (Thorpe),  T.,  408  ; 
P.,  73. 

Wulfenite,  preparation  of  crystalline 
(CesAro),  a.,  ii,  28. 


X-rays.     See  Rontgen  rays  under  Photo- 
chemistry. 
Xanthamide,  compounds  of,  with  salts 
of  univalent  copper  (Rosenheim  and 
Stabler),  A.,  i,  407. 
Xanthates  and  tliiobiazolones,  chemistry 
of  the  (Ormerod),  P.,  206. 
action  of,  on  derivatives  of  chloroacetic 
acid  (Frerichs  and  Rentschleb), 
A.,  i,  408. 
Xanthic  acid,  platinous  salt  (Ramberg), 

A.,  i,  791. 
Xanthine,    formation   of,   from   caff"eine 
(Fischer  and  Ach),  A.,  i,  219. 
and    its    methyl   derivatives,    affinity 
constants  of  (Wood),  T.,  1839  ;  P., 
271. 
Xanthine  bases  (Schmidt andScHWABE), 

A.,  i,  449. 
Xanthine  ptomaines,  action  of,  on  copper 

(Slomnk.sco),  a.,  i,  449. 
o-Xanthoisobutyricacid (Biilmann),  A., 

i,  626. 
Xanthone   series,    observations    in    the 

(DiELs  and  Rosenmund),  A.,  i,  673. 
Xanthophanic   acid  methyl   and   ethyl 
ethers,   and   their  reactions  (Lieber- 
mann),  a.,  i,  556. 
Xanthoxalanil  and  the  action  of  alkalis 
on    (Ruhemann),    T.,    1847  ;    P., 
284. 
mono-  and  di-i\ao-  (Ruhemann),  P., 
324. 
Xanthozal-anil,  -o-  and  -^-tolnidils,  and 
-a-naphthylanil     (Ruhemann),     T., 
1244  ;  P.,  198. 
Xanthoxalo-i/'-cumidil,      -^-ethoxyanil, 
-)3  naphthylanil,       and       -?ii-xylidil 
(Ruhemann),  T.,  1849  ;  P.,  284. 
Xanthydrol,  reactions  of  (Fos.se),  A.,  i, 

975. 
Xanthyl,  valency  of  the  oxygen  atom  in, 
and   its  compounds  with    metallic 
haloids  (FossK  and  Lesage),  A.,  i, 
687. 
bromide  and  chloride  (Fosse),  A.,  i, 
975. 
Xanthyl-acetanilide,      -aceto-o-,      -m-, 
and  -/i-toluidides,  and   aceto-a-  and  -j8- 
naphthalides  (Fukse  and  Baillo.n), 
A.,  i,  976. 
Xanthyl- acetic    and    -/^oTaleric    acids 
(F08.XE),  A.,  i,  691. 


INDEX   OF  SUBJECTS. 


1261 


(o-Xylene,  Me  :  Me  =  1:2;  m-zylene.  Me  :  Me  =  \:Z;  ^-xylene.  Me  :  J/e  =  l:4.) 


Xanthyl-acetoacetic,        -benzoylacetic, 

cyanoacetic,    and     -ethylacetoacetic 

acids,  ethyl  esters  (Fosse  and  Robyn), 

A.,  i,  756. 

Xanthyl-acetonitrile  and    -cyanoacetic 

acid  (Fosse),  A.,  i,  975. 
Xanthyl-acetophenone  and   -propanone 

(Fos.sE  and  Robyn),  A.,  i,  976. 
Xanthyl-acetyl-  and  -benzoyl-acetones 

(Fosse  and  Robyn),  A.,  i,  756. 
Xanthylbenz  ene  -  2  -  carbozy  lactone  -4: 5  - 
dicarboxylic   acid,  3:6:9-^rihydroxy-, 
and  its  salts  and  tetrabromo-  and  tetra- 
iodo-derivatives  (Silberrad  and  Roy), 
T.,  1796;  P.,  252. 
Xantliylbenzene-2:4:5-tricarboxylic 
acid,  3:6:9-;r/hydroxy-,  and  its  tetra- 
bromo- and  tetraiodo-derivatives,  and 
their  salts  (SiLBtERAD  and  Roy),  T., 
1797. 
Xanthylmalonic   acid    (Fosse),    A.,   i, 

975. 
Xanthyl  radicles,  introduction  of,  into 
electro-negative  molecules  (Fosse  and 
Robyn),  A.,  i,  756. 
Xenotime,    composition  of    (Brogger), 
A.,  ii,  37. 
variations  of  the  absorption  bands  of  a 
crystal    of,    in    a    magnetic    field 
(Becquerel),  a.,  ii,  317. 
correlation  between  the  variations  of 
the  absorption  bands  of  a  crystal  of, 
in  a  magnetic  field  and  the  magnetic 
rotatary  polarisation  (Becquerel), 
A.,  ii,  421. 
Xeronic  acid  (Kuster  and  Haas),  A.,  i, 

694. 
Xylan,    diastatic    hydrolysis  of  (Seil- 

liere),  a.,  ii,    101. 
o-Xylene  derivatives    (Stallard),    T., 

803  ;  P.,    104. 
o-Xylene,     3-bromo-,     and    its    snlph- 
onation  (Stallard),   T.,  808  ;  P., 
104. 
3:5-rfihydroxy-  and  its  di-  and    tri- 
bromo-derivatives   (SlMOX),   A.,    i, 
961. 
m-Xylene,  triozonide  of  (Harries  and 

Weiss),  A.,  i,  228. 
??i-Xylene,  6-bromo-  and  6-chloro-2:4:5- 
/r/nitro-         and         6-iodo-5-nitro- 
(Blanksma),  a.,  i,  11. 
u-tetrahromo-     (Thiele,      GCnthek, 

and  Leo  1*0 ld),  A.,  i,  750. 
s-nitro-,  nitration  of  (Blan'Ksua),  A., 

i,  11. 
4  nitro-6-amino-,  oxidation        of 

(Errera    and    Maltese),    A.,    i, 
84. 
p-Xylene,  o-nitronitroso-  (Meisen'BEIM- 
ER  and  Patzio),  A.,  i,  643. 


Xylenes,  m-  andp-,  frinitro-derivatives, 
crystallography  of  (Jaeger),  A.,  i, 
642. 
0-,  m-,  and  p-,  six  isomeric  <rj'bromo- 
(J.\EGER  and  Blank.sma),  A.,  i,  9. 
bromohydroxy-derivatives,  and 

their    acetates    and     compounds 
with    bases     (Auwers,     Kipke, 
ScHREN'K,  and  Schroter),  A.,  i, 
262. 
Xyleneazoengenols,   as-m-  and  p-,  and 
their   acetyl    derivatives    (Oddo    and 
PuxEDnrj",  A.,  i,  992. 
2'-Xylene-2-nitrile  (Schmid  and  Deck- 

ek),  a.,  i,  306. 
Xylenols,   1:2:4-  and  1:3:4-,   bromo-de- 
rivatives  and  their  compounds  with 
bases    (Al^vers,    Kipke,    Schrenk, 
and  Schroter),  A.,  i,  261. 
m-4-Xylidine     and     its      bromo-deriT- 
atives  and  their  perbromides  and 
acetyl  derivatives  (Fries),  A.,  i,  646. 
hydrogen  phosphite  (Lemoult),  A.,  i, 
493. 
Xylidines,  isomeric,  di-  and  ^rj-bromo- 
derivatives  (Jaeger  and  Blaxksma), 
A.,  i,  10. 
Xylitone,  synthesis  of  an  isomeride  of 
(KxOEVEXAGELand  SCHW.4.RTZ),  A., 
i,  963. 
Pinner's,  and  its  derivatives   (Knoe- 
venagel  and  Beer),  A.,  i,  965. 
isoXylitones,  a-  and  j8-,  and  their  semi- 
carbazones        (Kxoevenagel        and 
Black),   A.,  i,   964. 
wi -Xyloylacrylic  acid  (K6znibwski  and 

Marchlewski),  A.,  i,  759. 
Xylyl   orthophosphates.       See    Methyl- 

lolyl  orthophosphates. 
5-Xylylacridines,  m-  and  p-,  and  their 
picrates  (ScHMiD  and  Decker),  A.,  i, 
306. 
Xylyl  butyl  ketones,  m-  and  p-,  and 
their      oximcs     and     semicarbazones 
(Layraud),  A.,  i,  433. 
m-Xylylcarbamide,    action    of   nitrons 
acid  on   HAAOEuand  DoHT),  A.,i,577. 
m-Xylyl-4-carbiniide      (Haaoer     and 

Doht),   a.,  i,  577. 
Xylyldiazobisacetoximes,    m.    and     p- 
(Bre.si.er,   Fkiedemann,  and   Mai), 
a.,  i,  321. 
Xylylenediamine,    hydroxy-derivatives, 
.^■-acyl     derivatives     of     (Eixhorn, 
BiscHKOPFF,      Szelinski,     Schcpp, 
Ladlsch,  and  Mauermayer),  A.,  i, 
247. 
)n-Xylyleae  4:6-di&mine,   monoacyl  de- 
rivatives,  action    of  nitrous  acid  on 
(Morgan,       Micklethwait,       and 
C0UZKN8),  T.,  1295,  P.,  240. 
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{o-Xylene,  Me  :  Mc=\:2  ;  m-xyleiie,  Me  :  Me  =  l:Z;  ^-xylene,  Me  :  Me  =  l:i.) 


Xylylenediaminecarboxylic  acid,  o- 
hydroxy-,  iV-dichloroacetyl  derivative 
of(EiNHORN  and  Mauekmayer),  A., 
i,  251. 

m  ■  Xyly  lene-4 :5  -  dimethyldiamine  an  d 
its  derivatives  (Fischer  and  Komer), 
A.,i,  540. 

VH-Xylylene-4:6-dimethyldiainine,  pre- 
paration of,  and  the  action  of  diazo- 
compounds  on,  and  its  dinitrosoamine 
(Morgan  and  Clayton),  T.,  1055  ; 
P.,  174. 

3: 5  -Xylylmethylnitr  oamine,  4  -  brom  o  - 
2:6-f/initro-  and  6-bronio-2:4-rfmitro- 
(Blanksma),  a.,  i,  11. 

o-Xylylpropionic  acids,  2:4-,  2:5-  and 
3:4-,  o-amino-,  and  their  nitriles, 
hydrochlorides  of  (Jaweloff),  A.,  i, 
427. 

7/i-XylyWitliiobiuret  and  m-Xylylthio- 
uret  hydriodide  (Fromm  and  Schnei- 
der), A.,  i,  657. 

m-Xylyl-2>-toluidine,  o-amino-,  quin- 
azolines  from,  and  its  J\'-acetyl  deriva- 
tive (v.  "Walther  and  Bamberg),  A., 
i,  385. 


Yeast,  chemical   dynamics   of  alcoholic 
fermentation  by  (Slator),  T.,  128. 

influence  of  temperature  on  the  rate  of 
development  of  (Herzog),  A.,  ii, 
115. 

separation  of  the  life  and  ferment 
action  of  (Bokorny),  A.,  ii.  880. 

influence  of  formaldehyde  on  the 
energy  of  increase,  the  fermentation 
energy,  and  the  duration  of  gener- 
ation of  different  varieties  of 
(Hirsoh),   a.,  ii,   42. 

relations  of  oxygen  and  of  movement 
of  the  nutrient  solution  to  the 
increase  and  fennentative  activity 
of  (Nathan  and  Fuchs),  A.,  ii, 
697. 

toxic  action  of  various  substances  on 
(Bokorny),  A.,  ii,  480. 

poisonous  action  of  formic  acid  on 
(Hennebekg),  a.,  ii,  479. 

adaptation  of,  to  sulphurous  acid 
(Gimel),  a.,  ii,  477. 

probable  existence  of  emulsin  in 
(Henry  and  Auld),  A.,  ii,  114. 

preparation  and  composition  of  nucleic 
acids  from  (Boos),  A.,  i,  775. 

mycoderma,  new,   as  a  cause  of  sake 
disease  (Takahashi),  A.,  ii,  880. 
Yeasts,  influence  of  mycoderma  on  the 

reproduction     and     fermentation    of 

(Kossovvicz),  a.,  ii,  699, 


Yeasts,  autodigestion  of  some  (Schenk), 
A.,  ii,  190. 
of  fruit  wine  (Osterwalder),  A.,  ii, 
298. 
Yeast  catalase.     See  under  Catalase. 
Yeast  cells,  action  of  sodium  salicylate 
on  (Dreser),  a.,  ii,  43. 
dead,    influence    of    high   sugar  con- 
centration on  the  work  of  endotrypt- 
ase  in  (Gromoff),  A.,  ii,  569. 
Yeast  juice,  alcoholic  ferment  of  (Har- 
den and  Young),  A.,  i,  470. 
Ytterbium,     ultra-violet     spectrum     of 
(Crookes),  a.,  ii,  713. 
chloride  (Matignon),  A.,  ii,  674. 
Yttrium  chloride  (Matignon),  A.,   ii, 
673. 


Zein,  decomposition  of  (Dennstedt  and 

Hassler),  a.,  i,  916. 
Zeolite,  new,  from  Elba  (D'Achiardi), 

A.,  ii,  773. 
Zeolite  group,  new  mineral  of  the,  from 
Hainburg,    Lower    Austria  (Pauly), 
A.,  ii,  773.J 
Zeolites  from  Brazil  (Hussak),  A.,  ii, 
555. 
loss  on  ignition  of,  as  a  miueralogical 
character  (Gold.schmidt  and  Her- 
mann), A.,  ii,  237. 
Zinc,     purification     of,     from     arsenic 
(Thorne  and  Jeffers),  A.,  ii,  894; 
and  its  compounds,  contamination  of, 
with  lead  (Cocking),  A.,  ii,  754. 
Zinc  alloys  with  aluminium,  estimation 
of  zinc  in  (Seligman  and  Willott), 
A.,  ii,  197. 
with  antimony  (Schemtschuschny), 

A.,  ii,  448,  549. 
with    arsenic    (Friedrich    and    Le- 

roux),  a.,  ii,  671. 
with  cadmium  and  lead  (Novak),  A., 

ii,  26. 
with  copper  (Guillet),  A.,  ii,  357. 
with  gold  (Vogel),  A.,  ii,  287. 
with  magnesium  (GrUbe),  A.,  ii,  355. 
with  silver  (Petrenko),  A.,  ii,  284. 
with  sodium   (Mathew.son),   A.,   ii, 
165. 
Zinc  salts,  hydrolysis  of,  in  presence  of 
iodides  and  iodates  (Moody),   A.,  ii, 
706. 
Zinc     meta-arsenite,     preparation       of 
(Avery),  A.,  i,  788. 
perhoyaiG,  preparation    of  (Deutsche 
Gold-  k  Siluer-Scheidk-Anstalt 
voRM.  RoEssLEu),  A.,  ii,  448. 
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Zinc      carbonate,      precipitated      basic 
(Kohn),  a.,  ii,  754. 

iodide,  compounds  of,  with  mercuric 
iodide,  isomorphism  of  (Duboin, 
A.,  ii,  544. 

nitride  (White  and  Kirschbraux), 
A.,  ii,  853. 

oxide,  behaviour  of,  at  high  tempera- 
tures (DoELTZ  and  Graumanx), 
A.,  ii,  671. 

peroxide,  preparation  of  (Merck),  A., 
ii,  853. 
commercial      (v.     Foregger    and 
Philipp),  a.,  ii,  352. 

sulphate,  mixed  crystals  of,  with  man- 
ganese sulphate  between  0°  and  39° 
(Sahmex),  a.,  ii,  169. 

sulphide,phosphorescenceof  (JoRissEX 
and  RiXGER),  A.,  ii,  448. 

snlphoxylate  (Fromm  and  de  Seixas 
Palma),  a.,  i,  819. 
Zinc     compounds    with    thiocarbamide 

(Ro-sexheim  and  Meyer),  A.,  i,  408. 


Zinc    thiocyanate,  compounds  of,  with 
ethylenediauiine      (Grossmaxx     and 
ScHtJCK),  A.,  i,  629,  630. 
Zinc,    microchemical    test    for   (Brad- 
ley), A.,  ii,  805. 
titration    of,    with    potassium    ferro- 

cyanide  (Murmanx),  A.,  ii,  395. 
detection  of,  by  the  use  of  potassium 

periodate  (Bexeuict),  A.,  ii,  128. 
estimation    of,    in     zinc     aluminium 
alloys  (Seligmax   and    Willott), 
A.,  ii,  197. 
separation  of,  from  iron  by  means  of 
ammonia  (Ffxk),  A.,  ii,  54. 
Zirconic    and    Metazirconic  acids,  de- 
hydration   and    absorptive    power  of 
(VAX  Bemmelex),  a.,  ii,  430. 
Zirconium  silicate.     See  Malacone. 

silicide  (Hoxigschmid),  A.,  ii,  678. 
Zoisite    from   Lower    California    (Far- 

RiXGTOx),  A.,  ii,  775 
Zymase,   co-enzyme   of  (BucnxER  and 
AxTOXi),  A.,  i,  56. 


ERRATA. 
Vol.  LXXXYI  (Abstr.,  1904). 

Part  I. 

Page     Line 

49       14*    for  "  1902"  read  "  imZ." 

„   "326— 486"  rfCKf  "326,  486." 
222      15        „  "CR2:CH<,0X-K,'R,:CH.0H" 

read  "CRjiCH-OX-^CRjiCHOH." 
271         4         ,,  "  2-Nitro-4-|»-tolylaminobeuzoif  " 

read  "  3-Nitro-4-2>tolylaininobenzoie.' 

Part  II. 

536        1*    for  "i,  600"  read  "ii,  125." 

559        8*     ,,     ^'arsenamide"  TQid  "  arsenimUle." 

Part  II. — Index. 

875  28    col.  i    for  "i,  45"  read  "  i,  450." 

YoL.  LXXXYIII  (Abstr.,  1905). 

Part  T. 
349      17*  be/ore  "lose"  insert  "does  not." 
467       15    for  "2Llk\\"  read  "&l\y\." 
636      23      „   "XHBztCH.j7-NHBz"  ?w^  "SOoPh-NH'CCHJ-'NH-SOaPh." 

876  5      „   "ii,  584"  reoif?  "i,  584." 

YoL.  XC  (Abstr.,  1906). 

Part  I. 

4    for  "ii,  584"  read  "i,  584."' 

,,  "benzalnitrileglucoside"  7'«irf  "  mandelonitrileglucoside.'' 
top     ,,  "  afit^-TetrsATomo-"  7-ead  "  a&eC-Tetn.hrorao-." 
"a.  dioxime  "  read  "an  oxinie." 
"an  oxime"  read  "a  dioxime." 
"  o-methylcoumaric  "  read  "o-methoxycinnamic." 
" Methiilheptenedicarboxylic'^  read  " ifethylpen/eiudicarborylie." 
NZZCCeH.  N=CC,H,^ 

388      25      „   "N3Ie<  |  >0 "  r«!<K;  "NPh<  |  >0." 

CMe:C— CO  CMe:C— CO 

N^CCgH.-OH  NI=C-CgH,-OH 

12'     ,.  'XMe^  I  "rcarf  "NPh<  | 

CMeiCCO^H  ^Mr'  -COoH 

„   "584"  re«'/"534." 
, ,   "  Amino-dihydro-cjcXodipentadiene  " 

read  "  Aminodihydrodicyclopeniadieiu.' 
„   "this  vol.,  ii,  240,  276  "  rrad  "  this  vol.,  i,  240,  276." 
,,  "  Hypochloride  "  *""/  "Hypochlorite." 
20*     ,,  "  5-chloro-2-a7nino-A'-hydro.n/benzop)te7wl"  nsid 

"  b-chloro-2-amino-\' -hydroi^yhenzophejion^ . 
517       IS       ,,   ^^  Z:b-Di-ifjdobenzophcnone"  n&di 

"  Z:5-Di-iodo-2-hpdrwry(>cnz'>phenonf. 

•  Froni  bottom. 
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ERRATA  {continued). 

Page     Line. 
538      22*  for  ^' laumcyaiwiniimzpxydiethylpijrimulim'''  read 

"  Iininocycmoimi'iio-oxydipropylpijrimidine. " 
SiS        3*     ,,   "  Mcthy7.bisp7ienylmethylpyra~olone"  vead 

' '  Methcnylbisphenylmethylpyrazolone. ' ' 
563  7*&6*  „  "Menthene"  rcof^  "Methylene." 

"  Hoerdlixger"  read  "  Noerdlixger." 
"jS-methyloctane"  reail  "  )3-methylheptaue." 
"  Bis-Z-A-methyleTiedioxydibenzyl "  read 

"3:4:3  ''A'-Dimethylenedioxy-dibenzyl. " 
"  ■p-Bisniethoxydibe7iz7jl  "  read  "  Di-j)- incthoxydibenzyl." 
"  Bis-'p-dimethylaminodibciizyl "  read 

"  Di-^-diiiiethylaminodibenzyl." 
,.        16       ,,   " Bis-Z-A-iMthylcnedAoxystUbcnc"  read 

"3:4:3'  •A'-Bimethylenedioxystilbem. ' ' 
754        4*     „   "N02-C6H4-CH;CH-COPh"7ra<^;  "NH2-C«H4-CH:CH-C0Ph." 

772    i  j2  r  ^^^^^  "  6-m-iV<Yro  "  insert  "  anilino." 

776  25    /o/-  "  Lacomme"  rertfZ  "  Lacombe." 

803  18      „  "CisHigON"  m«Z  "CgHigON." 

818  18*     ,,  "diphcnyl-3:i'-sitlpho)iic"  vea.6.  " dL2)}ieiiyl-S:Z'-disulphonic." 

979  3      ,,  "Krafft"  m-<^?  "Kraft." 

Part  II. 

41  27,  28    ,,   "veratric  acid  and  a  pseudacouine   identical   with  that   obtained 
from  indaconitine  "  7-ead  "  and  veratrylbikhaconine,  which  on 
further  hydrolysis  yields  veratric  acid  and  bikhaconine  {loc.  cit. , 
1642)," 
,,   "1905,  i,  823  "  read  "  1905,  ii,  823." 
,,  "Twiney"  read  "Turkey." 
,,   "chemistry"  read  "  electro-chemistry." 
after  "  copper  "  insert  "and  nitrobenzene." 
for  "  Orthobasic  "  read  "Orthobaric." 
,,  "Antoine"  reorfZ  "  Alfred." 

14  ,,   "a  little  higher"  re«(^  "weak." 

15  delete  the  comma  after  "gi-eater.'' 
14*  for  "  8CaO  "  read  "  SCuO." 

te  "20—22." 

"  Obermeyer  "  reml   '  Obermayer." 
"  AxcHiJTZ  "  read  "  Ax.scHiJTZ." 
"  Arrivant"  read  "Arrivaut." 
"Mohr's  "  read  "  Mohs's." 
"  MuRFlELD  "  read  "  Murdfield." 
"Cai.abrin  "  read  "  Calabresi.' 

Index. 
col.  ii    for  "Calabrin"  read  "Calabresi." 

,,     "  Kr&St,  Fricdrich,  ergot,  A.,  i,  979"  read"  KT&ft,Fr  kdrich, 
ergot,  A.,i,  979." 
1127      14*    ,,    ii     ,,    "Krafft"  >wd  "  Kraft." 

*  From  bottom. 
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